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STATE OF WESTERN AUSTRALIA.

Report
of

of the Department
Western Australia

of
for

Mines for
the Year

the State
1945.

To 1111' Hon. Minister for l\iines.

Sir,-I have the honour to submit the Annual Report of the Department for the year 1945, together with
reports from the otlicers controlling Sub-Departments and comparative tahles fUl'l1ishing statistics relative to
the Mining Industry.

Department of Mines,
Perth, May 31st, 1946.

Division I.

I have etc.,
A. H. TELFER,

Under Secretary for Mines.

Tit!' llon. MiwislN fOl' Mines,-

1 have the honour to submit, for your informatiou, a
report on the Mining Industry for the year 1[145.

'fhe estimated valne of the minel'lll output of the
State for the year was £2,884,:142 (calculating gold at
£4 4s. 11.45el. per fine ounce); an incrcase in value of
£66,094 compared with the figure for the preceding
twelve months. The estimated value of the premium
paid to gold producers amounted to £A3,020,265, hring­
ing the gross valuc of all minerals up to £A5,904,607, an
increase of £AI66,D27 eomparefj with the ID44 produc­
tion.

There were increases in quantities and values of
alunite, asbestos, glass sand, glauconite, gypsum, kya­
nite, phosphatic guano, pyritcs and tin. Clays showed
an increase in quantity but a decrease in value. De­
creases in quantities and values were shown in antimony,
arsenic, bentonite, bel'yl ore, hismuth, coal, copper ore,
dolomite, felspar, mica, red ochre, soapstone, tantalit.e,
tungsten ores and vermic,ulite.

'fhe estimated value of gold received at the Perth
Branch of the Royal Mint and exported in gold-bearing
material was £A5,0l0,541 (and equalled 84.86 per cent.
of all minerals). (See footnote to Table 1 (a), Part
n.)

Other minerals realised :-Conl, £(572,8DG; pyrites,
£l02,0'3il; phosphatic g'uano, £46,656; arsenic, £41,771;
ulunite, £28,902; silver, £22,757; asbestos; £44,641;
gypsum, £H,186; tungsten ores, £8,946; glnuconite,
£4,500; tin, £4,370; felspar, £4,321; red ochre, £3,086;
(·.lays, £1,424; beryl ore, £953; dolomite, £502; copper
ore, £364; vermiculite, £254; glass sand, £227; bismuth,
£152; hentonite, £]20, und tin-tnntnlum, £Hli',_ As the
final valuation figures of the tin-tantulite produced are
not yet to hand, it hus been estimated at the value of
the Itin content only.

Dividends paid hy mining companies amounted to
£458,47H, being n due·reuse of £35G,236, when compared
with the previous yenr. (See Table 6, Part 11.)

To the end of 1H4:5, the total amount distributed by
gold mining eompnnies in dividends WIlS £41,743,14:;'
'fo the same elate, the value of the mineral production
amounted to £2ilil,80S,243, of which gold accountecl for
£218,311,810 ba~ed on normal values; but premiums on
sale of gold during the years 1920-1924 and since 1930,
increase the tobl value of gold aml mineml productions
by £63,146,312.

GOLD.

'fhe qt1flntity of gold reported as being received at the
Perth Branch of the Royal Mint (463,521.34 fine
ounces), together with that eontaineej-in bullion, eon­
centrates and other gold bearing materials exported for
treatment (5,02H.38 fine ounces) totalled 468,550.72 fine
ounces, and exceeded that of 1944 hy 2,285.H7 fine
ounces (Vide Table 1 (a) of Part n.)

On the other hand, the total gold yield for the year,
reported directly to the Department by the producers
was 469,D06,48 fine ounces, which was a decrease of
2.681.75 fine ounces in comparison with the previous
yenr's figures. (VIde'Table 3 of Part n.)

'fhe non-collation of the two totals meutioned above,
is principally due to the fact that the gold reported as
being received at the Mint and exported for treatmen:-,
is not all neeessarily produced during the calendar yea I'

under review, a certain quantity being in the transit01'y
stage or near transitory stage from the producer at the
end of the year. Then agaiu, unfortunately, a small
percentage of the production is not reporteel to the De­
partment, despite the strict surveillance. For these and
other reasons the former total is accepted as the official
production of the State, whilst the latter is utilised
mainly in tracing the gold back to its source, etc. The
ealculated average value per tou of ore treated in the
State as a whole, increased from 22.604 shillings per ton
in 1H44, to 23 shillings per ton in 1945, calculating gold
at the rate of £4 4s. 1l.45d. per fine ounce, but the
averaged premium obtained during the twell'e months
(151.75 per cent.) would more than double this esti­
mate. For East Coolgardie Golelfield (which produced
approximately 64.56 per cent, of the State's reported
yield of gold), the ealculated average value of the ;)1'e
treated decreased from 24.835 shillings per ton to 24.597
shillings per ton. The estimates for the East Murchi­
~on (Wiluna Gold Mines), Mount Margaret (Sons of
Gwalia), and Dundas Goldfields (Norseman Gold Mines
and Centml Norseman Gold Corporation) were 11.1528.
(10.210s.); 3'2.07Gs. (31.165s.); 23.403s. (28.687s.)
respectively; 1944 figures are shown in parenthesis.

The tonnage of ore reported to hnve been treated in
1945, viz., 1,736,592 tons was 40,536 tons less than the
previous year and 2,555,117 tons less than the record
established in 1H40. Decreased tonnages wcre reported
from the various golclfields as follows :-East 1\-furchi­
BOU, 105,078; Murchison, 2,845; Ya:goo, 283) Mount
Margaret, 4,243; North Coolgardle, 1,081; Broad



Arrow, 111; North-Bast Coolgnrdie, 375; Coolgnrdie,
17,616; Yilgal'Jl, 5,329. Those showing incrcased ton­
nages werc :-Pilbara, 2,314; Peak Hi11, 29:3; East
CoolgarcIie, 91,169 and Dundas 2,861 tons respectively.

GOLD TAX.

The total gold tax collections from Western Austra­
lia since the Act came into force in 1939, until
31/12/1945 amount to £",550,150 2s., made up as fol­
lows:-

'1'hc amounts refunded to prospectors and low grade
producers ovcr thc same period, total £748,896 16s. lId.
'1'he refunds for 1945, totalled £148,725 7s.

l'he industry is still a handsome, and as will be notcd,
a rising contributor to Coml11ol1\yealth revenne.

MINING DEVELOPMENT ACT.

The expenditurc incurred in rendering assistance to
mine owners and the industry generally, under the pro­
visions of this Act, totalled £7,790 8s. 4d. an(] in the
preceding year, £9,553 3s. 10d,

MINERALS.

'The main feature in regard to the l11inernl industry,
was the activity taking place in the North-Western por­
tion of the State. 'l'hrce noteworthy deposits :Ire now
being developed on up-to-date lines and with considcr­
able capital. Thesc comprise:-

(a) The Blue Spec antimony-gold mine at Nullaginc.
(b) Thc Hamersley Rangc asbestos deposit.
(c) The Cockatoo Island iron deposit at Yampi Sound.

All are large employC'rs of labour and shoul(] be pro-
ducing for many years This is the type of activity
which the North-West necds in order to dcvelop and
popUlate it.

In other parts of the State, a considerable produc­
tion took place in rcgard to pyrites (from which is
obtained sulphuric acid for superphosphate manufac­
ture), alunite (source of potash), gypsum (used in the
manufacture of plaster of paris), felspar (required for
making glass and bottles), tin, guano, arsenic, silvel'
and red ochre. Many other minerals were also produced
as shown in Table 1.

COAL.

The out-pnt of coal for 1945 showed a dccrease (, r
14,959 tons as compnred with 1944, the tonnage PI'O­

duced being 543,362.

A determined effort is being made to have production
increased to the point whcre it wi11 mC'et the pJ'l'sC'nt day
demands for industry, railways and power. Such in­
crease required is approximately 50 per cent. of present
day production.

A new open cut hns been commenced by the Amal­
gamated Collieries of W.A. Limited and this will shortly
be in production. More mcn have been cngaged for tl{e
mines and considerable devclopmcnt and other work
commenced. During 1946, the Department proposes to
undertake a geophysical and gcological examination of
this field in order to obtain by latest scientific metho(]s
as complete a pictul'e as possible of the coal deposi ts.

The operations on a coal seam at Eradu, near Gerald­
ton, were greatly restI-icted because of the extreme
shortage of cement. Such shortage necessitated a change
of programme and work is proceeding with thc cement
available.

£ s. d.
926,907 15 1
869,990 17 10
616,879 4 9
394,335 9 2
:i47,'!Ol 19 6
394,634 15 8

£3,550,150 2 0

Total to 31/12/1940
Year ended 31/12/1941
Year ended 31/12/1942
Year ended 31/12/1943
Yeal' ended 31/12/1944
Year ended 31/12/1945

Labour is now ngnin becoming available, and it is
pleasing to record that a number of the mines forced to
close through enlistment of men, have now re-opened. At
time of writing, such number included Big BeU, Triton,
Ora Banda Amalgamnted, Burbidge, Hmman's North
and Evanston.

During 1945, the maintenance of mines closed as a
result of the war, was continued, and the expenditure
incurred for the twleve months totalled £48,750. Such
maintenance finally ceased on the 31st Decemher last.

It has been noted that South Africa is obtaining con­
siderable financial support for its mining ventures from
Bnglish investors. Every endeavour should be made to
interest some of these investors in this State's deposits.
'1'he vVestern Australian mining industry has paid in
dividends to 31/12/1945, the sum of £41,743,143, and
this is a handsome return on an out-put valued at
£297,000,000. A relaxation in some of the restrictions
imposed by the Commonwealth Government in regard to
the raising of capital nnd the pegging of shares, etc.
would help in encouraging investment generally and
bringing new capital into Western Australia. The value
of increased gold production from the dollar exchnnge
viewpoint, would in itself, seem to warrant determined
action being taken to stimulate mining operations.

Progress in the investigation into aluminium therapy
has continucd and an Australian doctor with a long ex­
perience in silicosis treatment, is now in Canada study­
ing the process and results. It is expected that a deci­
sion in COllnection with its introduction into our indus­
try will be made dnring 1946.

A pleasing featnre in the golclftelds is thc scarch for
new mines being conducted by a number of thc largel'
operating companies. The main districts in which these
operations are proceccling are Southern Cross, ~Iamp~on

Plains, KalgoorlIe, Porphyry and Norseman. It IS notICe­
able that so far such work is confined to companies pre­
viously established in this State, and no new capital has
yet been introduced.

Gold had one further rise in price, of Is. 9d., during
1945 and is now valued at £10 15s. 3d. per fine ouncc.

MINING GENERALLY-GOLD.

The official figure of gold out-put, viz., tha t compris­
lng Royal Mint receipts, plus exportcd gold, shows an
increase over that for 1944 and thus we have arrcsted
the decline caused by war.

'With the cessation of hostilities, a further improve­
ment will undoubtedly be shown during 1946, although
there are a number of serious (lifficulties to be overcome
before anything like a return to normal conditions can
be achieved.

These difficulties arc chiefly:-
(a) The delay in return 01' replacement of machinery

commandeered during the war.

(b) 'l'he serious shipping shortage which has made the
importation of stores of all description a problem. As
pre-war stocks have been exhausted, this matter hns
been and is a constnnt anxiety to mine ownel's.

(c) Mining, in common with other primnry industries,
has not a high priority in regnrd to tyres, lime, cement,
etc., and this has affected progress.

(d) InabHity to procure certain machinery which
normally comes from England and America. New min­
ing ventures are delayed in commencing operations on
this account.
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PART II.-MINERALS.

TABLE I.-Quantity and Value of M inemls, other than Gold and Silver, produced and {01' eXjJorted
during Years 1944 and 1945.

1944.

I
1945.

I
Increase or Decrease for Year

compared with 1944.
Description of Minerals.

Quantity. I Value.
I

Quantity.
I

Value. I Quantity. I Value.

Tons. £A. Tons. £A. Tons. £A.
Alunite (Potash ... ... ... 943·20 14,229 1,358'80 23,902 + 515·60 + 9,673
A.ntimony ... ... ... .., *3,62 *252 Nil Nil 3·62 252
Arsenic ... ... ... ... .. . 2,304'00 48,384 1,989'00 41,771 - 315·00 6,613
Asbestos (Anthophyllite) ... ... 23·00 226 81·00 870 + 68·00 + 644
Asbestos (Chrysotile) ... ... ... 12·04 656 19·64 918 + 7·60 -I- 262
Asbestos (Crocidolite) .. , ... ... 273·49 9,973 991·30 42,873 + 717·81 -I- 32,900
Bentonite ... ...... ... ... 290·90 660 50·00 120 - 240·90 - 540
Beryl 01'0 ... ... ... .. . *386,96 *12,602 33'61 1'953 - 353·35 - 11,649

lbs. Ibs. Ibs.
Bismuth ... ... ... ... .. . *1,042'00 482 506·00 152 - 536·00 - 330

tons. tOllS. tons.
Clays ... ... ... ... ... 1,615'50 1,726 2,363'00 1,424 + 747·60 - a03
Coal .. , ... ... ... ... 558,a22'11 58a,076 543,362'55 572,896 - 14,959'56 10,180
Copper Ore ... ... ... ... 1'46·01 367 39·57 364 - 6·44 - 3
Dolomite ... ... ... ... 158·51 795 105·35 502 - 53·16 - ~93

Felspar ... ... ... .. . ... 1,958'50 10,531 1,234'50 4,321 - 724·00 - 6,210
Glass Sand ... ... ... .. . 157·50 204 175·00 227 + 17·50 + 23
Glauconitc ... ... ... ... 144·00 3,600 180·00 4,500 + 36·00 -j- 900
Gypsum ... ... ... ... .., 3,604'45 3,722 7,232'50 9,136 -I- 8,628'05 -I- 5,414
Kyanite ... .. , ... ... ... Nil lVil §19·95 100 + 19·95 .+. 100

Ibs. lbs. Ibs.
Mica, ... ... ... ... .. . 8,367'50 1,27U Nil Nil 8,367'50 - 1,27U

tons. tOllS. tons.
Phosphatic Guano ... ... .. . 2,215'00 12,183 8,483'00 46,656 -I- 6,268'00 + 43,648
Pyrites ... ... .. , ... ... *·13,648'00 68,340 66,504'00 102,053 -I- 22,856'00 -I- 33,713
Red Oehre ... ... ... .. . U45·00 7,707 650·00 3,086 - 2U5·00 - 4,621
Soapstone ... ... ... ... 262·00 828 Nil lVil - 262·00 - 828
Tantltlitc ... ... ... .. . 10·20 1'12,916 Nil Nil - 10·20 - 12,U16
Tin ... ... ... ... ... 10·77 1'2,351 21·76 4,370 -I- lO·UU .+ 2,OlU
Tin-Tantalum ... ... ... ... 20·16 t2,045 6·17 t915 - 13·99 - 1,130

units. units. units.
Tungsten Ores (Scheelite) ... ... 3,899'73 21,420 1,638'00 8,946 - 2,261,73 - 12,474

tons. tons. tons.
Vermiculitc ... ... ... ... 123·00 738 59·00 254 - 64·00 - 484

...
I

821,292
I

... 871,309 ...
I + 50,017

TABLE 1 (a).-Q1wntity and Valne of Gold and Silver e:lJjJorted (md minted during Years 194,1 r.md 1945

Fine ozs. tA. Fino ozs. £A. I ]fine oza.

r

£A.
Gold (exported and minted) 466,264'75 t4,89U,997 468,550'72 t5,010,541 I 2,285·!)7 -I- 110,544... .. ,

I
~r

Silver (exported) ... ... ... 123,198' 97 15,807 146,024'96 22,757 22,825·9U "T~ 6,U50

Total ... ... ." ... 4,916,804 ... 5,033,298
I

...
I -I- 117,4U4

* Adjusted figures. t Incomplete.
premiums :-1944, £A2,919,432; 1945, £A3,020,265.

t Included in the v>tlue of Gold shown are the following estimated
§ Late reported for 1938.
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TABLE 2.-Value and Percentage of Mineral Exports in relation to the Value
of Total Exports from Western Australia.

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

t Coal).

£ £ ---
1902 ... ... ... ... 9,051,358 7,530,319 83·20
1903 ... ... ... ... 10,324,732 8,727,060 84·53
1904 ... ... ... ... 10,271,489 8,625,676 83·98
1905 ... ... ... ... 9,871,019 7,731,9M 78·33
1906 ... ... ... ... 9,832,679 7,570,305 76·99
1907 ... ... ... ... 9,904,860 7,544,992 76·17
1908 ... ... ... ... 9,518,020 7,151,317 75·13
1909 ... ... ... ... 8,860,494 5,906,673 66·66
1910 ... ... ... ... 8,299,781 4,795,654 57·78
1911 ... ... .. . ... 10,606,863 7,171,638 67·61
1912 ... ... .. . ... 8,941,008 5,462,499 61·09
1913 ... ... ... .. . 9,128,607 4,608,188 50·48
1914 .. , ... ... ... 8,406,182 3,970,182 47·23
1915 ... ... ... ... 6,291,934 2,969,502 47·19
1916 ... ... ... ... 10,878,153 6,842,621 62'92
1917 ... ." ... ... 9,323,229 5,022,694 53·87
1918 ... ... ... .. . 6,931,834 2,102,923 30'34
1919 ... ... ... ... 14,279,240 6,236,585 43·67
1920 ... ... .. . .. , 15,149,323 3,096,849 20·44
1921 ... ... ... .. . 10,331,405 1,373,810 1:3·30
1922 ." ... ... ... 11,848,025 2,875,402 24·27
1923 ... ... ... ... 11,999,500 3,259,476 27·16
1924 ... ... .. . ... 13,808,910 1,424,319 13·24
1925 ... ... ... ... 13,642,852 173,126 1·27
1926 ... ... ... ... 14,668,184 1,597,698 10'89
1927 ... ... ... ... 15,805,120 472,041 2·99
1928 ... ... ... ... 16,911,932 996,099 5·88
1929 ... ... ... ... 16,660,742 1,802,709 10'82
1930 ... ... ... ... 19,016,639 6,370,396 33·4U
1931 ... ... '" ... 14,266,650 4,333,421 30·37
1932 ... ... ... ... 16,771,465 5,657,870 33·74
1933 ... ... ... .. . 18,098,214 5,328,869 29'44
1934 '" ... ... .. . 16,784,705 5,759,324 34'31
1935 ... ... ... ... 17,611,547 5,698,721 32'36
J936 ... ... ... ... 19,564,716 7,130,381 36'45
1937 ... ... ... .. . 21,59·1,942 9,026,313 41'80
1938 ... ... ... .. . 24,220,864 10,417,458 43·01
1939 ... ... ... .. . 23,244,509 11,969,562 51·49
1940 ... '" ... ... 25,800,562 12,480,721 48·:n
1U41 ... ... ... ... 24,536,777 12,411,316 50·58
1942 '" ... ... .. . 20,681,284 8,476,622 40·99
1943 ... ... ... ... 18,014,340 6,539,295 36·30
J944 ... ... ... ... 19,453,001 *1,282,867 6'59
194:3 ... ... ... .. . 20,170,624 §205,587 ."

Total since 1902 ... G31,378,314 240,131,034 38·08

Exclusive of Arsenic prior to 1935. t Including Ship's Stores. * Approx.
2:3 per cent. only of gold bullion production exported. § No gold bullion

oxported.



COMPARATIVE STATISTICAL DIAGRAMS
SHOWING

OUTPUT AND VALUE OF GOLD AND OTHER MI NERALS
LAN DS LEASED FOR GOLD MINING IN WEST ERN AUSTRALIA

AND THE GOLD PRODUCTION OF AUSTRALASIA FOR THE YEAR 1945

E,COOLCaARDIE

FIG.2

E. COOLGARDIE

Outputof Gold from various Goldfields
as reported to Mine.sDept

NCOOLGARDIE OTHER fiELDS

FIG.I

FIG.3 Value of Gold and other Minerals, FIG.4 Value of Minerals otherthanGold.

COAL
PHOSPHATES
TA~HALlTE

RED OCHRE
ASBESTOS
ARSEN I C
PYRITES

~fEvVR '
FELSPAR
TUNGSTEN
GLAUCONITE
VERMICULlTE.
OTH ER MINl,~

GOLD
AUSTRALIAN CURRENCY)

f1G.5 Fw.6 Output of Gold in the States of AustraJia and
the Dominion of New Zealand.

Information not avai lable
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TABLE 3.

Show/:ng Jor 0v0ry Goldfi0ld th0 amount oJ Gold 1'0pol'ted to tlw 111.ines Depal't11wnt as required by ih,
Regulations; also th0 pe1'c0ntag0 Jor the S0IJ0ral Goldfi0lds of tlw totalr0ported, and the aV0rag0 val~le of th~,

yidd of Gold per ton of 01'0 treat0d.

I I

-.
Percentage for each Average Value per ton of

Heported Yield. Goldfield. Ore Treated. (Gold at £4

Goldfield. 4s. 11·45d. per fine oz.)

I I I I I
-_.

1944. 1945. 1944. 1945. 1944. 1945.

..

fine ozs. fine ozs. % % shillings. shillings.
1. Kimberley .. , ... ... ... 199 107 ·042 ·023 ... .. .
2. Pilbara ... ." .., ... 14,707 9,066 3·111 1·929 79·953 43·428
3. Ashburton ... ... .., ... 18 39 ·004 ·008 ... ..,
4. Gascoyne ... ... ... ... ... ... ... .. . ... ...
5. Peak Hill ." ... ." ... 565 541 ·119 ·115 *232,004 92·154
6. East Murchison ... ... .. . 58,743 50,380 12·431 10·721 10·210 11·152
7. NIurchison .. , .. , ... ... 18,267 21,378 3·865 4·549 38·348 48·271
8. Yalgoo ... ... ... .. , .., 926 877 ·196 ·187 45·003 50·849
9. Mt. Margaret .. , ... ." ... 27,543 26,747 5·828 5·692 31·165 32·076

10. North Coolgardie .. , .. , ... 5,451 4,836 1·153 1·029 67·600 71·281
11. Broad Arrow ... ... ... ." 2,361 1,587 ·499 ·338 113·702 81·606
12. North-East Coolgardie ... ... 465 197 ·098 ·042 74·833 91·452
13. East Coolgardie ... ." ... 279,660 303,373 59·177 64·560 24·835 24·597
14. Coolgardie ... ... .. , ... 14,720 12,886 3·115 2·742 22·663 29·136
15. Yilgarn ... ... ... .., ... 10,818 5,938 2·289 1·264 45·148 33·563
16. Dundas .. , ... .. , ... 38,125 31,891 8·068 6·787 28·687 23·403
17. Phillips HiveI' ... ... ... ... 16 8 ·003 ·002 *226,666 ...
18. Outside Proclaimed Goldfield ... 9 55 ·002 ·012 ... ...

Totals and Averages ." ... 472,588 469,906 100·000
I

100·000 22·604 23·000

* Principally from Sands.

The total yield of the State is as show'n in Table 1 (a), being the amount of gold received at the Hoyal Mint, gold exported
in bullion and concentrates, and alluvial and other gold not reported to the Mines Department.

When comparisons are made as to the yield from any particular Field with the preceding year. the figures reported to the
Department are used. .

TABLE 4.

AV0rag0 Quant·iti0s oJ Gold On 1'ais0d and tr0ated, and Gold produced therefrom, per man emploY0d on the sevel'al
Goldfields oJ the State, dU1'ing 1944, and 19·15.

1944. I 1945.

Tons of Gold Ore

I
1<'ine ounces of Gold Tons of Gold Ore :Fine ounces of Gold

raised and treated. produced therefroll1. raised and treated. produced therefrom.
Goldfield.

Per man Pe I' man Per man Per man Per man Per man Per man Per man

employed employed employed employed employed employed employed employcd
above and above and above and above andunder under under under under under under underground. ground. ground. ground. ground. ground. ground. ground.

tons. tons. fine ozs. fine ozs. tOllS. tons. fine ozs. fine ozs.
1. Kimberley ... .. , ... '" ... 99·60 49·80 ... ... 107·38 35·79
2. Pilbltra ... ... ... BOO·57 101·49 282'73 95·47 264·83 103'76 135·21 53·02
3. Ashburton ... ... ... '" ... 17·50 5·83 ... ... ... 19·44
4. Gascoyne ... ... ... '" ... ... '" ... ... ... .. .
5. Peak Hill ... ... ... 20·65 8·60 56·52 23·54 55·44 20'79 60·15 22·55
6. East Murchison ... .. . 1,362·22 736·50 163·63 88·47 1,366'40 680·70 179·28 89·32
7. Murchison ... ." .. . 291·29 149·40 131·42 67·40 230·94 117·63 131·15 66·81
8. Yalgoo ... ... .. . 194·33 79·50 102·89 42·09 162·88 66·63 97·43 39·85
!l. lVU. lVIargaret ... ... B95·37 212·20 144'96 77·80 488·81 191·58 184·46 72·29

LOo North Coolgardie ... ... 149·00 59·60 118'50 47·40 115·33 42·71 96·72 35·82
11. Broad Arrow ." ... 65·37 28·00 87'44 37·48 47·23 22'34 45·33 21·44
12. North-East Coolgardie ... 62·00 25·36 51·66 21·13 15·26 6·78 16·44 7·31
lB. East Coolgardie ... .. . 882·19 463·07 257·75 135·30 844·07 456·39 244·26 132·07
14. Coolgardie ... ... .. . 525·80 255·60 140'19 68·15 458·45 193·77 157·15 66·42
15. Yilgarn ... ... ... 199·67 103·91 106'06 55·19 168·97 85·44 66·72 33·73
16. Dundas ... ... .. . 535·B7 281·70 180·69 95·07 576·24 299·29 158·66 82·41
17. Phillips River ... ... ... 1·20 ... B·19 .. . ... 8·30 2·77
18. Ontside Proclaimed Goldfields ... ... 9'48 B·Hi ... ... 27·53 11·01

Total Averages ... 7'36'87 387·68 201·27 lOB· 10 725·39 362·85 196·28 98·18

--
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TABLE 5.

Output oj Gold jrom the several States oj Australia, the Northern Territory, Papua, the lfiandated Territory
of New Guinea, and the Dominion of New Zealand.

Percentage of Total.

State. Output of Gold. Value.
Output of I Output of

Commonwealth. Australasia.

INFORMATION NOT YET AVAILABLE.

TABLE 6.

Dividends, etc., paid by ·Western Austral·ian Mining Companies d1~ring 1045, and the Total ta date.

(Mainly compiled from information supplied to the Government Statistician's Oftlce by the Chamber of Mines,
of Western Australia.)

Dividends Paid.

Goldfield.

PiIbara
Peak Hill
East lVIurchison
ilIurchison

J\lt. Margaret

:North Coolgardie
Broad Arrow
North.East CooIgardie
East Coolgardie

Coolgardie
Yilgarn
Dundas

Name of Company.

Various Companies
do. do.
do. do.

Hill 50 Gold Mine, N .1,.
Various Companies

Sons of GwaIia, Limited
vVestern :ilIining Corporation,

Various Companies
do. do.
do. do.
do. do.

Boulder Perseverance, Ltd.
Golden Horseshoe (:New) Ltd.
Gold Mines of KalgoorIie, Ltd.
Great Boulder Proprietary Ltd.
KalgoorIie Enterprise Mines, Ltd.
Lake View & Star, Ltd. ..,
:North KalgurIi (1912), Ltd.
Paringa Mining and ]~xploration Co., Ltd.
South Kalgurli Consolidated, Ltd.

Various Companies
do. do.
do. do.

Central Norseman Gold Corporation
Various Companies

Totals

J!J45.

£

!J,375

16,250
16,242

22,482
13,750
30,688
62,500
11,000

140,000
41,250
19,317
1:3,625

60,000

4:38,479

Grand Total
to end of

1945.

£
26,513

199,305
1,914,053

165,626
2,714,9'15
1,932,863

181,239
777,047
712,551
92,500

129,493
(a) 2,417,783
(b) 4,010,000

328,063
6,848,463

243,375
(c) 3479500

'868;750
198,540

(d) 1,107,192
10,754,854

388,770
1,205,556

260.000
786~162

41,743,143

(11) Also £45,091 in bonuses and profit-sharing notes in years 1935-;3(). (b) Also £42,000 in bonuses and profit.sharing
notes in year 1934. (c) Also £75,000 in bonuses and profit:sharing notes and £l.J:3,750 Capital returned in years
1932-35. (d) Also £55,000 Capital returned in year 19:32 by Golden Horseshoe (New), Ltd.
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DIAGRA1\tl OF COAL OUTPUT
Showing Quantities and Values as reported to Mines Der-t. from 1919 onwards
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TABLE 7.

Quantity and Value oJ Minerals, other than (luld cmd Silver, reported to the 111 ines Department elm'inll 1945.

Goldfield, District or Mineral I<'ield.

ALUNITE (Potash)­
Yilga1'l1 .. ,

ANTIMONY-
Pilbara (Nullagine)

ARSENIC-
East Murchison (Wiluna)

ASBESTOS (Anthophyllite)­
Outside Proclaimed Goldfield

ASBESTOS (Chrysotile)­
Outside Proclaimed Goldfield

ASBESTOS (Crocidolite)­
Outside Proclaimed Goldficld

BI~NTONITE-

Outside Proclaimed Goldficld

BEH.YL OHE­
Pilbttra ...
:Murchison
Coolgardie
Outside Proehtimed Goldfield

BlSMUTH-
Outside Preclaimed Goldfield

CLAYS-
Outsidc Proclaimed Goldfield

COAL­
Collic

COPPElt ORE­
Phillips River
East M:urchison (LtLwlcrs)
J~ast 1I1urchisoll (Black RtLuge)
East Murchison (Wiluna)
Yalgoo (I"iclds I<'ind) .. ,

DOLOMITE­
1I1urchison

J<'ELSPAH­
Coolgardie

GLASS SAND-
Outside Pl'Ochdmcd Goldfield

GLAUCONITE-
Outside Proclaimed Goldfield

GYPSUM-
Outside l'rocltLimcd Goldfield

KYANITE-
Outside Proclaimed Goldfield

MICA-
Outside Proclaimed Goldfield

PHOSPHATIC GUANO­
Outside Proelaimed Goldfiel d

PYH,YfES­
Dundas ...

RED OmIH.E­
1I1urchison (Cue)
OntHide Proelaillwd Goldfield

* Q.uantity of Or!; not I'cpol'ted.

Increase or Decrease as
l(l45. compared with 1944.

Quantity. Value. Quantity. Value.

tons. £A. tons. £A.
1,35S' 80 23,IJ02 + '511';' 60 + 9,676

Nil 1Yil 3·62 262

1,989 ·00 41,771 :3115·00 6,613

81·00 870 + ;'58·00 -1- 644

19·64 91S + 7·60 -1- 262

\)91-:30 42,873 + 717· SI + 32,000

,50·00 120 240·90 ;)40

11·13 324 290·98 8,731
3·00 104 IS·5:r 555

19·2:1 oIl) 0·48 342
·25 6 37·55 1,37.3

lhs. Ibs.
50G·00 1;32 53G·00 330

tons. tOllS.
2,363 '00 1,424 -1- 7,17, ,50 30a

543,3G2'55 572,806 1'1,0'59'56 10,180

Nil Nil 1· 21 130
9·12 159 1·82 -I- 128

Nil Nil 19·50 117
Nil Nil * :35

30·45 205 + aO··15 + 205

105·35 .502 53·lG 29:3

1,234'50 4,321 724·00 6,210

175·00 227 +. 17·50 + 23

180·00 4,500 -r- :3G·00 -1-- 900

7,232'50 !),1:16 3,628 ·06 6,414

1'19'06 100 1!)'!)5 -I- 100

Ibs. Iba.
Nil 1hl 8,367'60 1,270

tOllS. tons.
8,483'00 46,6£,6 _L 6,2li8 ·00 43,MBI

66,504'00 102,053 22,866'00 .+ 33,71a

50·00 320 24·00 243
fiOO·OO § 2,7()fi 2:31·00 '1.,208

'j' LRtc reported for 1038. § Ineomplnte
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TABLE 7-continued.

Quantity and Value of ivlinerals, other than Gold and Silver, reported to the ivlines Department during 1945-­
continued.

Increase or Decrease as
1945. compared with 1944.

Goldfield District or Mineral Field.

Quantity. I Value. I Quantity. I Vltlue.

tons. £A. tons. £A.
SOAPSTONE-

Greenbushes ... ... ... .. . ... ... ... Nil Nil - 262·00 - 828

TANTALITE-
Pilbara ... ... ." ... ... ... ... ... Nil Nil - 10·20 - 12,!)l(i

TIN-
East lVlurehison ... ... .. . ... ... ... ·25 50 + ·25 + 50
Greenbushes ... ... ... ... ... ... .. . 10·70 2,069 -'1_ 9·80 + 1,893
Pilbara ... ... ... ... ... ... ... .. . 10·81 2,251 + ·94 + 76

TUNGSTEN OI-tES (Scheelite)- units. units.
Murchison (Cue) .. , ... ... ... ... .. . Nil Nil - 11·00 - 59
Coolgardie ... ... ... ... ." ... ... Nil Nil - 16·00 - 90
Yilgarn ... ... .., ... ... ... ... .. . 1,638'00 8,946 - 2,235'00 - 12,325

TIN·TANTALUM- tons. tons.
Greenbushes ... ... ... ... ... ... ... 6·17 t915 - 13'!)!) - p,130

VERMICULITE-
Outside Proclaimed Goldfield ... ... ... '" 59·00 254 - 64·00 - 484

t Tin eontent value only.

TABLE 8.

Quantity of Coal raised during 1944 and 1945, estimated Value thereof, Number of Men employed, and
Output per .Man.

Men Employed.
1

Quantity I-taised.

----,--------
Quantity Estimated PcI' Man em-Coalfield. Year. raised. Value. Per Man em-

Above Under ployed under ployed above
and underground. ground. ground. ground.

tons. £ tons. tons.
( 1944 ... 558,322 583,076 207 (J73 880 634

Collie ... ... .. . L1945 ... 543,363 572,896 224 636 854 632

The quantity and value of coal raised during thc year 19,15 showed a decrease amounting to 14,960 tons and £10,180
!'Ospectively. The average number of men employed during the year decreased by 20, and the number of tons raised per man
employed deereased by 2 tons when eompared with figures for 1944.

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

TABLE 9.

'lTotal Number and Acreage of Leases, illincml Claims, and Prospecting A'reas held for Mining on 31st Decembel',
1944 (mcZ 1945.

1944. 1945.

Lmtses and Other Holdings.

I INo. Acreage. No. "'-t\.creage.

Gold Mining ]"eases on Crown Land ... ... ... ... 1,302 21,743 1,316 21,991
Gold Mining Leases on Private Property ... ... ... ... 3 72 3 72
Mineral Leases on Crown Land ... '" ... ." ... 175 38,474 176 38,515
.Mineral Claims ... ... ." ... ... ... '" 149 8,291 154 8,875
Prospecting Areas ... ... ... ... ... ." ... *386 6,453 -r498 8,430

Totals '" ... ... ... ... ... 2,015 75,033 2,147 77,883

* Includes 50 Prospecting Areas for Minerals of a total area of 1,277 aeres.
t Includes 20- Prospceting Areas for Minerals of ,t total 'trea of 462 aon's.
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PART IV.-MEN EMPLOYED.

TABLE 10.

Average Humber of J1:[en reported as engaged in 111ining dW'ing 1944 and 1945.

geef or Lode. Alluvial. Total.

Goldfield. District.

I I I1944. 1945. 1944. 1945. 1944. 1945.

Kimberley 4 3 1 4 3
Pilbara { Marble Bar 104 107 1O! 107...

Nullagine 50 64 50 64
Ashburtou 3 2 3 2
Gascoyne
Peak Hill 24 24 24 24

f Lawlers 78 90 78 90
East Murehison... Wiluna 571 458 571 458

r
Black gauge 15 16 15 16
Oue 86 116 86 116
J\Ieekatharra ... 74 75 74 75l\Iurchison

~ Day Dmvn 20 25 20 25
L Mt. Magnet ... 91 104 91 104

Yalgoo ... 22 22 22 22

}
Mt. Morgans ... 64 75 64 75

Mt. Margaret Mt. Malcolm ... 244 239 244 239
lVIt. Margaret 4G 56 46 56
lVIenzies H 75 ;3 4 77 79

North Ooolgardie
~

Ularring 2:1 27 1 1 24 28
Niagara !) 12 !) 12

L Yerilla 9 21 1 2 10 23
Broad Arrow 63 74 5 3 68 77
North-East Ooolgardie

~
Kanowna 15 18 2 2 17 20
Kurnalpi ... 7 9 1 1 8 10

East Ooolgardic East Ooolgardie 2,056 2,297 16 17 2,072 2,314
Bulong 11 12 1 2 12 14

Ooolgardie Coolgardie 200 178 200 178
L Kunanalling 16 16 16 16

Yilgarn ... 196 176 196 176
Dundas ... 401 387 401 387
Phillips giver 5 3 5 3
State Generally 3 5 3 5

Total-Gold Mining 4,584 4,786 30 32 4,614 4,818

----- ----
MINEgALS OTHEg THAN GOLD.

Alunite 77 120 77 120
Arsenie 22 19 22 19
Asbestos 102 107 102 107
Bentonite 1 1 1 1
Beryl ... 25 3 25 3
Bismuth 1 1 1 1
Olays ... 7 5 7 5
Coal 880 860 880 860
Copper Ore 1 2 1 2
Dolomite 2 1 2 1
Felspar 8 8 8 8
Glass Sand 1 1 1 1
Glaueonite 2 2 2 2
Gypsum 8 10 8 10
Mica ... 30 30
Phosphatic Guano 27 27 27 27
Pyrites 40 54 40 54
gcd Ochre 2 3 2 3
Soapstonc 1 1
Tantalite 48 -18
Tin 5 13 5 13
Tin-Tantltlum 13 4 13 4
Tungsten Ore (Seheelit,e) 11 11 11 11
Vermieulite ... 2 1 2 1

----------
Total-Other Minerals 1,:lW 1,253 I,3W 1,253

GRAND TOTAL 5,900 6,O39 30 -s2-1 5,930 6.071
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PART V.-ACCIDENTS.

TABLE 11.

MEN EMPLOYl!JD IN l\UNl!JS KILLED AND INJURED IN MINING ACCIDENTS

DURING 1944 AND 1945.

A.-According to Locality of Accident.

Goldfield.

Killed. Injured.
Total Killed and

Injured.

78 80 80 81
16 a6 16 a5

20 24 20 24
10 2 10 2

1 1
7 388 846 842 362

10 21 10 21
12 ,1 12 4
78 66 79 66

1. Kimberley ...
2. West Kimberley
a. Pilbara
4. West Pilbara
5. Ashburton ...
6. Gascoyne
7. Peak Hill
8. East Murchison
9. Murchison ...

10. Yalgoo
ll. Mount Margaret
12. North Coolgardie
la. North·East Coolgardie
14. Broad Arrow
15. East Coolgardie
16. Coolgardie ...
17. YiIgarn
18. Dundas
19. Phillips River

MINING DISTRICTS­
Northampton
Greenbushes ...
Collie ...
South·'\Yest

1944.

2

4

1945. 1944.

II

242
2

1946.

14

275
4

1944.

II

276
4

Totals 9 12 817 8G9 826 881

From the above table it will be seen that the number of fatal accidents for the year 19,16 was 12, as against 9 in
1944. The number injured showed an increase of 62. In the report of the State Mining Engineer, pl1@lished in Division
1I of this report, these accidents are classified according to their causes.

B.-According to OaU8es of Accidents.

1944. 1946. Comparison with 1944.
Cause.

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

1. Explosives ... ... ... .. . 1 5 ... () - 1 -1- 1
2. Falls of Ground ... '" ... 1* 55 3 50t + 2 5
a. In Shafts ... ... ... ... 1 11 2 19 +- 1 +. 8
4. Miscellaneous Underground ... ·1 648 :3 608 - 1 -i- 60
5. Surface ... ... ... ... 2 195i' 4 184§ + 2 - 11
6. Fumes ... ... ... ... ... 3 '" 2 ... - 1

-----_.
Totals ... ... ... \) 817 12 869 + ,3 + 52

... Inellldeg 1 fatal tweident in {JII:1rries.
aeeidents in QUltrrie8.

'l'Includes 2 serious Rccidcnts in Qllarrics.
§ IneIudes 2 serious Rceidents in QURrries.

t Includes 2 serious
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(C) Assi,~tanGe Unilej' Jll1:ning Development Act, 1902.

The following statement shows the sums advaneeJ
during the year 194:3 under this Act:-

PAWl' Vn.-INSPEOTION OF MACHINERY.

The Chief Inspector of Maehinery reports that the
number of useful boilm's registered at the end of the
year totalled 5,183, against 5,064 for the preeeding year,
showing an inerease after all adjustments, of 119 boilers.

Of the total 6,183 useful boilers, 3,120 were out of use
nt the end of the year, 2,066 thorough and 202 workinll'
inspections were made and 2,062 eertificates were issued.

Permanent eondemnations totalled 21 and temporary
condemnations 16. There were two eonversions. Eleven
boilers were transferred beyond the jurisdiction of the
Act.

Geological Notes on Boring in the nn. Palmer Dis­
trict, Yilgal'll Goldfield.

Ueport on the Geology of Tindals Cooln'ardie Gold-
field. ' ,,,

Report on the Availability of' Shale at the State
Brick Works, Byford.

During 1945, compilation of several Bulletins wa~

completed and the following are now ill the press:-

Mineral R.esources of Western Australia, Bulletin
N? 3; '['antalum and Niobium, by K. R.
MIles, D.Se., ]'.G.S., Geological Survey of
W.A .. and Dorothy Carroll, Ph.D., D.LC.,
and H. P. Rowledge, A.A.C.L, A.W.A.S.M"
Government Chemical Lahora tories.

Mineral Resourees of Westem Australia Bulletin
No. 4; The Dalldaragan Phosphate' Deposits,
hy R.. S. Matheson, RSc., GeoloO'ical Survey
of Western Australia. " .

(i"ologieal Suney of \V.A.,Bulletill No. 101, 'I'h(·
i',fining Groups of the Yilgarn Goldfield
North of the Great Eastern Railway b~
R. S. Matheson, B.Se., Geological Sll1';e~ 0'1'
\Vestern Australia. .

A.nthority to pl'int is awaited for the following Bul­
letins:- .

Geological Survey of Westem Australia Bulletin'
on th.e Greenbllshes Mineral Field; hy R. A..
Hobson, 13.81'. (Hons.) and R. S. Matheson,
RSc., Geological Survey of Western Austra­
lia.

Geological Survey of Westel'll Australia, Bulletin;
on the Geology of Portion of the Mt. Mal"
garet Goldfield, by R. A. Hohson, RSc.
(Hons.), Geological Survey of Western Aus­
tralia.

U,'ologieul SUl'\'f'y of Western Australia, Bulletin;
on Some Eeonomic A spects of the Principal
Tantalulll Bearing Deposits of the Pilbara
GOldfield, North·West Division, hy H. A.
Ellis, RSe., A.O.S.M., Geological Survey of
vVesterll Australia..

. ]i'ieJc1 ofl1e,ers ~f the G.eological Survey continue to pro­
\'Jde mueh praetIcal aSSIstance to prospectors and miners
in the course of their field work, and the head offiee of
the Geologieal Survey eontinues to meet numerous rc.
quests for information concel'lling the geology a11(l
mineral l'esouree~ of the State.

£ s. d.

7

8774 14

277 12

6,738 1

£7,790 8 4

Advanced in aiel of mining WOl'k
and equipment of mines with ma-
chinery , .. .. .. .. ,.
Providing means of transport,
equipment and sustenance for pros-
peetors .. .. ., .. .. .. .. ..
Other assistanee granted from the
vote during the year on various
matters totalled

2.

1.

(B) Geological Survey of Western Austmlia.

The work of the Geological Survey during the year
1945" is represented by the following reports which are
published in the Annual Progress Report of the Geolo­
gical Survey in Division IV. of this report. These eom­
prise:-

Pyrite, "Iron King" Mine, Norseman, "V.A. In­
terim report on Geologieal Survey and Under­
ground Diamond Drilling Programme.

Report 011 Underground Water Supplies, Salmon
Gums District-Southem Mallee-Eucla Divi·
sion, W.A. (Centre of area Lat. 35 0 00' S.,
I,ollg. 121 0 40' E.)

Repot't on the Bidaminna Lake l'hosphate De­
posits, 2fi miles North-West of Gingin, South­
West Di\'ision, W.A. (Approx. Lat. 31 0 OS'
8., approx. Long. 115° 33' 8.)

Koolyanobbing (Trig. Station M.l'.I) Iron Ore De­
posits-Summary Report.

PI'0po~2d Drilling in the vicinity of' the Clacklinc
(Baker's Hill) Ironstone Deposits.

Sampling of some Lakes near Baladjie and Mt.
Palmer for Alunite.

Boring at Sitc of Proposed Repatriation Building
([{.eserve 88::8)---Water Analys.es.

Notes on some soils and the Geology in the vieinity
of Nol'tham.

Chalk and Mm'l Samples from Gingin, Muchea and
Bullsbrook.

Pol't Hedland Water Supply-Interim Report.
Report on "Coodawa" Talc Deposit, approx. six

miles East-North-East of 'rhree Springs, Vic­
toria. District, South-West Division.

A Geological Reconnaissanee in the Eastern Por­
tion of the Kimberley DiYision, Westem
Australia. (Between Latitudes 15° 30' S. and
18 0 S., and LongitlHles 128 0 15' E. anrl 129 0

E.)
Report on the Hill 60 Lode, 1ft. Magnet Gold Mines

Ltd., Mt. Magnet, W.A.

PAR.T VI-S'rA'l'E AID TO MINING.

(A) State Batteries.

The number of State Batteries existing at the cud of
the year was 22, with three leased. From inception to
the euel of 1945, gold and tin to the value of
£12,576,344.312 including gold premium estimated at
£3,180,578.638, have been reeei\'ed from the State Bat·
tcries. 2,660,771,:1 9 tons of aurifcrous Ol'C havc hcel)
tl'eated and have produced £9,301,310.514 plus estimated
premium of £3,180,578.638 and '81,810.5 tons of tin ore
produced tin to the value of £93,882.96 and residues to
the value of £572.2.

During the year, 20,078,26 tons of ore were crushed
for 21,385.05 ounces of bullion,. estimateil to contain
18,113.1 fine ounees of gold, equal to 18 dwts. 1 grain
per ton. The average value of tailings produced was i3
dwts. 21.6 grains, making the average head value of 2:i
dwts. 22.6 grains. The estimated value of gold pro­
duced was 18,113.1 ounces by amalgamation and
2,478.68 ounces from tailings treatment, a total of
20,591.78 ounces valued at £A202,324, 571.

The working expcnditure for all plants for the yeat'
was £38,138 19s. 6d. and the re\'enue £20,4213 13s. Gd.,
,~hich shows a loss of £17,713 6s. on the year's opern­
tlOns.

I'
The eapital expenditure since inception of the scheme

has been £542,298 10s. 5(1.; £406,164 4s. 7d. from the
General Loan li'und, £93,726 4s. 5d. from Consolidated
Revenue, £28,621 13s. 5d. from Assistance to Gol(l 1f1n·
ing Industry and £13,786 8s. from Commonwealth Assist·
ance to Metalliferous Mining.

Head Office expenditure including insurance under the
Workers' Compensation Act and Payroll Tax was
£5,101 lls. Id. as against £4,276 10s. 3d. for 1944.

'rhe working expenditure from inception to the end
of the year exceeds revcnue by £116,221 15s. 7d.



'l'he total number of maehinery groups registered was
:18,908 against 18,213 for the previous year, showing an
JIlcrease of 69;3.

Inspections made totalled 11,233 and 3,197 certificates
were granted.

'r.he total mileage travelled for the year was 58,549
~galllst ;)3,389 miles for the previous year, showing an
~ncrea~~ of 5,160 miles. 'rhe average miles travelled per
Il1SpeetlOn was 4, :3:1 as agninst 3·98 miles per inspection
for thc previous year.

'l'wo hundred and eighty six applications for engine­
drivers' and boiler attendants' certificates were received
m1(1 dealt with, and 237 certificates, all classes, were
granted as follows:-

Winding Competency (induding certificates
issued under l'egulation 40 and section
(0) 5

II'irst Class Competenc.y (inc.luding c.el'tificates
iSSlH'd under regulations 40 and 4:'), and
sec.tions GO and (3) in

Second Class Competency (including c.ertificates
issued under rcgulation 40 and section (0) 19

Third Class Competency (inclueling certificates
issued under regulations 40 and 45, and
sections GO and G3 of Act) 32

LO"omotive Competency (ineluding certificates
issued under regulation 40 and section (0) 9

'l'mction Competency (including certificate
issued under regulation 40 and section (0)

Internal Combustion Competency (including
('ertificates issued under rcgulation 40, and
section (0) 49

Crane and Hoist Compctency (including ccrtifi-
cates issued under regulatiou 40 and
scc tion (0) 10

Hoiler Attendants' Competeney (including
certificates issued under regulation 40 and
section GO) 71

Interim
Copies 9
Transfers 1

237

'rhe total revenue from all sources during the year was
£8,207 '3s. :3d. as against £7,894 18s. 2d. for the previous
year, showing an increase of £312 7s. 3d.

'l'hc total expenditnre fol' the year was £8,209 Os. 3d.
as against £8,293 19s. IOd. for the previous year, show­
ing a ,Iccrease of £84 19s. 7d.

PAWl' YIII.-CHKMICAI, AND MINI~RALOGlCAL

I,ABORA'rORn~S.

'rhe Govel'l1meut Mineralogist, Analyst and Chemist
l'eports a considerable expansion of the work of the
Government Chemical and Mineralogical Laboratol'ies
during thc year.

In order to meet post-war requirements, much more
attention has had to be devoted than in the past to the
study of properties of non-metallic minerals and tn
methods for their beneficiation with a view to their in­
dustrial uses. Aelditional staff and special equipment
were provided to deal with work of that nature.

The amount of gole1 assaying, that had decreased con­
siderably during the war years, is showing a steady in­
Hease and it is anticipated, on return to normal condi­
tions in the gold mining industry, that this work will
ngain rench pre-wn r importnncc.

OfJicers nUached to the mineralogy section continue to
provide information concerning the mineral resources of
the State, by pcrsonnl contact with prospectors and
others and by special field visits to selecteel localities, to
give advice on the spot regarding the mineral oceurrence,
its mineral associations, treatment and preparation for
marketing.

The following publications dealing with the mineral
resources of the State were prepared during the year:-

Mineral Resources Bulletin No. 1, "Census of
\Vestern Australian Minerals."

Mineral Resources Bulletin No. 3, "Tantalum and
Niobium."

]4

Foldcr: "Mineral Resonrces of ·Western Anstrn1ia,
HH;3 Editioll."

With the implementing of the Government's policy to
concentrate all its chcmical work in the Government.
Chemical Laboratories, the amount of work submitted
by yarious depnrtments hns increased rnpidly, nnd cove1'8
a ,vide range of iuvestigations that now tax the capacity
01' thl' new buildings in A<lela ide 'l'enacl', Perth.

PART IX.-SCHOOL OF MINES.

(a) . Kalgoorlie-'l'he iudividual elll'olment for 194;3,
excl~lslve of correspondence COlll'se students, reached a
maxnnum of 372 compared with 383 in 1944, while COl'l'e­
sl.'o,n.dence cOl~'se elll'?lments totalled 85, made up of 1;)
<:lnhan and ,0 serVlce and ex-service men.

During th.e year six full time anc] 20 part time dis­
"ha rged sel'VIce personnel were admitted for tuition under
the CommOlH\'ealth Reconstruction 'rraining Scheme.
R.A.A ..~'. personnel stationed nt K.algoorlie were also
:Iccommodated in regard to classes as in previous years.

. Iu the Metalll1l'gic~l Laborutory 19 new investigations
11ltO the treatment of ores and minerals were complcted.

(b) Wiluna and Norseman-The individual elll'ol­
l11<,nts nt the former agnin decreased in number owing
to the reduc·tion of mining operations at that centre but
l\orseman experienced a yery satisfactory year. '

PART X.-MINER'S PH'rIUSIS ACT AND MINE
WORKRRS' RELIJ~l~ AC']'.

In 1945, all goldfields were visited with the exception
of AshbUl'ton, Gascoyne, Kimberley, Phillips River and
\\,pst KimherleL •

'1'he n!"llnber ~f examinations conducted was 3,:3iH com­
pflred mth '1,468 for 1944.

STA:FF.

During the year several changes took place in senior
positions ns n result of retirement, resignation and
transfer.

Dr. B. H. Moore, Director of the School of Mines
retired on 31/12/1945, having reached the age of 65
years. Dr. Moore, who is a scientist of distinction in
addition to being an educationist, has done much
for both the mining industry and the School of Mines.
His has been n household name in mining circles in the
Stnte. Mr. R W. Pletcher, H.Sc., a young man with
eonsiderable geological, mining :1I1d teaching experience
has succeeded him as director. .,

l\fr. F. G. POl'lnan, Government Geologist resigned in
order to :weept [l private appointment, and'the vacancy
has heen filled by the np]lointment of Mr. H. A. Ellis,
n.sc., A.O.S.M. Both these officers arc able and ex­
pprienced geologists f1ml Ml'. ]~l1is is expected to do well
in his new position.

Mr. K .r. R. Hogg, Superintendent of the Minc
\Vorkers' Relief Act, was successful in obtaining the
appointment of nssistant manager in the State Insurance
Ol1ice. Ml'. Hogg had been many years with this de­
pa,rt.ment and had C:l1'ried out his duties in a particulnrly
"!1Ic18nt and c:lpnbl" manner.

Mnny of our younger officers have now been dis­
charged from the fighting services nnd have returned to
thc depnrtment.

'Phe fnithful service gil'en by all members of the staff
over the war years has been greatly appreciated and I
would like to take this opportunity of ao,knowledging it.
Wllile mining is becoming very active again and conse­
quently is inerensing the work of the department, there
",ill he more staff to share the volumc and responsibility
:111,1 lighten the burden bornc hy 1;he few during the
yeal's 1940-194:3.

In dealing with the various adivities, I have o,om­
mented only on the prino,ipal items. Divisions II to IX
of the pUblieation contain the detailed reports of the
responsible officers.

I have, ete.,
A. H. TELFER,

Under Seo,retary for Mines.
Department of Mines,

Perth, 31st May, 1946.
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Division 11.

Report of the State Mining Engineer for the Year 1945.

The Under Secrcta1'Y fOl' Mines.

Sir,-I have the honour to submit, for the information
of the Hon. the Minister for Mines, my report on this
branch of the Mines Department for the year 194;5.

S'I'AF]<~.

Inspector Boyland has I'eturned from service abroad
and has resumed duty at Leonol'll.

Mr. M. Ryan has been appointed Inspector of Mines
at Kalgoorlie and Mr.•T. IIaddow has been appointed
Assi stant V entila tion Inspector.

MT. S. Hunter has been elected "Vol'lmlCn'8 Inspector
of Mines at Cue in succession to Mr. W. E. Boyce and
Mr..J. Gillespie has been elected Workmen's Inspector
of Mines at Wiluna in the position rendered vacant by
the retirement of Mr. McMennemin.

ACCIDENTS.
Fatal and serious accidents on mines and quarries

reported to the Department for the yeaI' aTe shown

below. Corresponding fig'UI'es for ] 943 are SllOWl] .in
brackets.

There were 12 (9) fatal and 869 (817) serious acci­
dents, including 1 (2) fatal and 279 (244) serious 011

coal mines and quanies.

Of the fatal accidents 10 (7) occurred in gold mines,
1 (1) in coal mines and 1 (0) in an asbestos mine.

'I'he total number of serious accidents repoTted from
gold mines was 590 (573). The average number of men
employed in such mines was 4,786 (4,584). The average
accident I'ate per 1,000 men employed on gold mines was
thus 2.09 (1.53) for fatal ancI 123.28 (125.00) fl·J'
serious accidents.

OJl the coal mines the number of serious accidents was
275 (242) while the average number of men employed
was 860 (880). The average accident rate was thcre·
fore 1.16 (1.14) fatal and 319.76 (275.00) serious
accidents peT 1,000 men employed.

TABLE A.

SERIOUS ACCIDENTS-19~5.

Major Injurie&-Exclusive of Fatal.

Goldfield.

East Coolgardie
Yil!:mrn
Coolgardie
Dunrla~ ....
Mt, Margaret
North Coolgard!c
East Murchison
Murchison
Pllbara .... .... ....
South-West Mining Di,tr!ct
Collie Coalfield

Total

Fractures. Amputations. -;
" ~'" il I!J ~...
i:l..;

I

I"l 0 ··d ;;.... ....
~ ~" Ii ;g .~:E od 0; m

~ '" -g 0
od ::l El 'j;:

~ ~ § "" ~ ] .~ ~
1il ;;

'" 0 " " .ci '" " '" 8 il ,c;

~" ,c; .';J '" 's. i'i
;:; ,c; " 0 " i;:; " 0 A ...

~ 00 ~ 00 il-< Eo< >'1 -< I'ol -< ~ >'1 I'ol Eo< 00 ~ 0

4 2 3 2 2 9 25
1

"2 2 2
3 2 7
2 2 5 2 16

2 2 8
2 4

1

2 3 4 2 10 "i 3 4 8 6 3 53

2-4-41-8~~~-.-~-5~----1--11-11-··-··~~-3~

Minor Injuries.

Frac-
Goldfield. turas.

~ ...
.0

l'l "Ii ::ii :iii..;
od ] od" ~ § ". ~ il 3"" '" !l " " .ci ~ tl" 0 ... ,c; " ..

~
0 0

~ Eo< ~ I"l 00 -< ~ ~ >'1 I'ol 0 Eo<

East Coolgardie 9 3 7 14 14 15 91 51 3 56 35 22 320
Yllgarn 1 1 1 "2 3
Coolgardie 1 1 9 2 3 19
Dundas .... 3 2 14 10 5 7 14 1 58
Mt. Margaret 1 1 4 S
Nort.h Coolgardie

'2
1

'9 "2 1 2
East lfurchison 2 9 3 18 12 S 5 72
Murcblson 5 3 2 8 3 4 2 4 31
Pilbara 1 2 1 2 4 2 1 13
Sout.h-West Mining "ilistrict 1 1 1 1 4
Collie Coalfield 5 9 4 8 9 13 27 25 3 23 25 71 222--------------------------

'rotal 17 21 16 40 26 40 174 102 13 108 86 109 762
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A classification of the serious accielents showing th0 nature of the injmies sustaine<1 is given in Tab]e A.
Table B shows the lIumber of fatal aceic1ents recorded year by :rem.' for the past five years nnrl death Tate

pCI' 1,000 men cmploycel.

TABL]~ B.

Fatal accidents to mcn engaged in mining (exclusive of quarries)

Total number of mcn engagcd in mining (average)

Accident death rate per 1,000 men engaged in mining

1041. 104~. J043. ]044. 1945.

~7 ~O 15 8 12

14,0:21 0,100 0,~27 5,1)30 0,07J

J ·03 2·2a 2·41 1·35 1·97

----_._---_._---_._-------------------------------
Fat:d aceidents at quarries

I<'A'l'AIJ ACCIDEWl'8.

l"o]]owing is n brief description of nn fatnl ncci<1cn~s thnt were reported on mines c1ming the year.

Name and Occupation. Mine.

Falls of liJa,·th (3).

Details and Hemarks.

MaRconi, Stephana (Mincr) ...

Gmy, William .Tames (Driver)

Demasi, Vincell7.o (8hoveller
and Trucker)

11-]-4';

13-12-45

18-12-45

South Kalgurli Consoli­
dated, Ltd.

Central Norseman Gold
Corporation, Ltd.

Boulder Perseverance,
Ltd.

This miner was injured by a piece of rock which fell from
the back whilst he was boring a face in a stope, on 3rd .Tan­
uary. He died in hospital on nth .Tanuary as a rcsult of
injuries to the spine. Deceased was a miner of wide ex·
pericnce and the nnfortunatc accident was duc to " head"
in thc ground.

A fall of earth in :t stope struck Gray and caused severe
injuries to which he succumbed on the following day.
No danger was anticipated.

Demasi was killed by:, large fall of rock whilst working as
a trucker. The place had been scaled down before work
commenced. Thcre was no cvidence of carelessness or
neglect.

Bird, Horace Victor (Skipman)

Ha(Movr, George Jamcs (l\Iine
owner)

J9-2-45

8-0-45

Wiluna Gold
Limited

Grace Darling

] f" Shofi,s (2).

Mines, A piece of steel rail falling down the shaft entered the skip
in which Bird and his mate, thc skipman, were tmvelling.
It is prcsumed that the rail was a piece from the lining
of an ore pass which became caught up in the shaft and
was later dislodgcd by the moving skip. Bird was struck
on the hcad and lcg and aftcr four months in hospital
made a fair recovery. Subscquently he bccame subject
to headaches and came to "Perth for treatment. An
opemtion on the bmin was pcrformed and Bird subse­
qucntly died.

This man, the owner of a small mine, was struck by a piecc
of stone whilst inspecting the shaft. He fell about 20 feet
to the bottom of the shaft, thc principal injury received
being a fracture of thc lower jaw. The accident occun-ed
on the 21st .January and Haddow died, as the result of
cercbral abscess, on thc 8th Septcmber.

1\.ell5', Robert (Set rider)

Condren, Patrick .lames (Bag­
ger)

Saunders, Charles Henry (Tim.
berman)

11-0-45

]5-9-45

22-8-4"

l1Iiscellane01ls

Co.operativc Colliery

Oroya South Shaft,
Gold :iVIines of Kal­
goorlie, Ltd.

Boulder Perseverance.
Limited .

Underl]l'ouHd (a).

KelIy, who was a sct.ridcr, was riding on thc set and was
about to havc it lowercd to the flat. Thc load became de­
tached OWing to the opening out of thc shackle lmd he was
struck by onc of the runaway skips. He was killcd in­
stantly.

This accident was caused by a truck coming ofI' the line.
Condren was pushing the truck with an electric loco. and
when it came off the line, he was crushed between the loco.
and the truck. Death was due to asphyxia and damage to
the spinal column.

Saunders, a timberman, was working in a manway, which
had not been covered. The withdrawal of ore fi'om chut('s
eaused some stone to fall down the manway. He sustained
a fi'actured skull, but two others also in the manway es­
caped serious injury. He was placed in hospital in Perth
for treatment, but did not recover.
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PA'l'AL ACClDBN'rS-continucd.

Name and Occupation. Date. Mine. Details and Remarks.

Kuring, Henry (Change room
attendant)

Trenholme, Richard

Donovan, John Thomas (Plant
Labourer)

Pember, Bm'nabus Leslie (Mill
Hand)

BUljaep, (4).

23-4-451 Great Boulder Pty.
Gold Mines Ltd:

24-7-45 Asbestos Mine, Wit­
tenoom Gorge

11-9-45 Oroya South Shaft,
Gold Mines of Kal­
goorlie, Ltd.

18-9-45 Great Boulder Pty.
Gold JI'[ines, Ltd.

This man, who was a change room attendant, went to the
saw bench to fill a bucket with sawdust to sprinkle on the
floor. He was found shortly afterwards in a lmeelin"
position, unconscious, having apparently been struck by
a bolt of the fastener of the belt driving the circular saw,
which was in motion at the time. He died a week later
without regaining consciousness. The belt was railed off
and there was no reason for him to collect the sawdust
at that particular point, except that it was somewhat
dryer there.

Trenholme was operating a flying fox when the brake failed
to function and the ascending bucket, out of control,
struck him. He was thrown against a steel drill driven
into the wall which penetrated his skull.

Donovan entered the fine ore bin to clear a stoppage. Ap­
parently he was covered by a sudden rush of ore and
suffocated. He was alone at the time.

Pember was found severely injured near the revolving shaft
of an OliveI' filter. His clothing had been torn off and
wrapped around the shaft. He was removed to hospital
but died soon after.

Table C shows the total number of fatal and serious
accidents that were reported during the year, classiii.ed
accordIng to the gold or mineral field in which they
occurred, and also according to their causes. Table IT,

showing fatal and serious accidents and the districts in
which they occurred, is forwarded herewith for your
Annual Report, togelher with a diagram showing the
fatal accidents year by year according to their causes.

'l'ABLB C.

Fatal and Serious Accidents showing the Causes ancl Districts in which they occu1Ted.

Bxplosives. I
Falls of

I In Shafts. I Fumes. IMiscellaneous \ Surface.
I

Total.Ground. Underground.

Fatal.I Seri-
! FataL!

Seri-
! ~'atal.l Seri- IFataL!

Seri· I Iseri-I !
Seri- IFataL!

Seri-
ous. ous. ous. ous. Fatal. ous. Fatal. ous. ous.

2 2 16 8 2 2 2:"5;; I 3 62 7 345
I 6 8 9 24
I 2 9 9 21

2 2

I
5 44 16 I 65
1 2 I 4

2 I 20 12 35
I I il 50 25 1 80

1. Bast Coolgardie ...
2. lVIt. Margaret
il. Coolgardie ...
4. North Coolgardie ...
5. North-East Cool·

gardie
6. Broad Arrow
7. Dundas
8. Yilgarn
9. lVIurchison

10. East lVIurchison
H. Peak Hill ...
12. Yalgoo
13. Northampton
14. Greenbushes
15. South-West
16. Phillips River
17. Collie
18. Pilbara
19. West Pilbara
20. Ashburton ...

Totals for 1945

Totals for 1944

6

5

3

2

22

50

55

2 19

H

2

3

3

4

215
5

608

548

I

4

2

2

37
9

184

195

12

9

4

275
14

869

817

WINDING MACHINBRY ACCIDENTS.
There were seven accidents involving winding mach­

inery. Five of these were overwinds, in one case a
winding rope on a bai!ing tank broke and in another
a trailer skip became derailed.

Overwinds.
(1) This was an error in judgment on the part of

the driver. Overwind gear operated and no damage was
(lone.

(2) The brake lever slipped to the "off" position
when bailing tanks were out of balance. One tank went
to the bottom and some damage was done to ropes.

(3) The throttle jammed and the end of the rope
was pulled into the engine room. The only damage was
a 'broken indicator.

(4) A skip was overwound during tests on spillage.
No damage was done.



(5) The driver;s attention was distractecl and he
failed to reverse his engine. Counterweight and guides
were damaged.

Broken Rope.

(1) 'l'he rope on a bailing tank broke during bailing
operations.

Skip Demil1Jtent.
(1) A trailer Skip became derailed. There was no

apparent cause.

PIWSECUTIONS.

'1'en 'persons wer~ prosecuted under the provIsIons of
the Mmes RegulatlOn Act. All proseeutions were sue-
eessful and fines were imposed in every case. .

,The manal'.er. of a mine was proseeuted for rising
WIthout penTIlSSlOn from the inspector.

'1'he manager of a mine was prosecuted for breach of
the ventilation regulations.

Three .me~l were prosecuted for breaking ventilation
a,nd sallltatlOn rules, three for firing at unauthorised
tuues and two for faihll'e to guard the approaches to
a shot.

EXEMP'l'IONS.

In accordance with the provisions of section 34 sub­
sect~on 4 of the Mines Regulation Act, 1906-38, rlftc'en
certIficates were issued, exempting the holders from the
operations of sub-section 1 (b) of. the same section. In
1944 the number of certificates issued was 20.

In order to overcome the difficulty in obtainIng
'"enturi cloths, brought about mainly through short­
alie of rubber, a number of mines placed orders
with a local firm of tent makers for supply of ven­
turis manufactured from cam"as, but on account of
the humid conditions underground and severe treat­
ment to which they are subjected, together with the
fact that under high pressure from a fan, the weave
permits the ail' to escape and so reduce the dis­
charge output, these were found to be unsuitable.

Since the cessation of hostilities in the latter
part of the year and the revival of the mining in­
dustry, mining companies have become most eager
to push on with their development programmes.
'l'here is still an acute shortage of material and ill
my opinion this will continue for some time.

During the ycar, the tcmperatures throughout
the mines, except where difficnlty was experienced
in obtaining men for winze sinking, thus resulting
in faulty ventilation of the mine, were founel to be
reasonable and within those laid down in the Rcgu­
lations. ·Where temperatures exceeded these figures,
and material was not available, or due to manpow<'l'
shortage, winze development could not be continued
in order to improve the ventilation conditions of a
particular working place, the place was stopped and
the men withcIrawn.

In connection with the matter of introducing
Kata standards to regulate conditions in mines, a
series of readings, together with the temperature
and velocity were recorded in a number of mines in
the various districts.

Accidents.
Accidents from fumes as reported to this 0 fIler:

for the year were as follows:-

GOLD MINING.

The ore produetion 1,736,952 tons, and the gold yield
4G9,906 fine ounces for this year are very nearly the
same as for last year. The cOl'l'esponding figures were
1,777,128 tons anel 472,588 fin!) onnces.

The average grade of 5.41 dwt. per ton is slightly
higher than the figme of ;)" 32 c1wt. per ton for the pre­
vious year.

In most cases, the employee returned to work
either the following day 01' within a few days ancl
invariably did llOt seek medical advice.

All managcrs of mines situated in 01' about
K.algoorlie ]uwe been informed that fuming acci­
dents, 'whether regarded as serious 01' otherwise,
must be immediatcly reported to this office in order
that the working place lllay be inspecteel and state­
ments obtaineel from any witness.

Prosecutions.

'l'lwre ,vere six prosecutions unelertaken during
the year for breaches of the Mines Hegulation Act,
190G-38, in respect to ventilation and in all cases
a conviction was recorded anel a fine imposed.

Dust Sampling.

OWillg to staff shOl'tage I was again calleel
llpon to carry out gcneral inspection duties anel
eonsequcntly dust sampling was cal'l'ied out on a
restricteel scale. It will be noteel the average count
of particles registereel in levels, stoping and (level­
opment shows an increase over the flgures as l'e­
gistered in previous years and is accounted for by
the fact that sampling was carrieel out for only
approxima tely one-third of the year.

A summary of dust sampling will be founcl on
prlge ]9.

SUNDAY LABOUR.

Eighty-seven permits to work on Sunday were issued
nnder section 54 (4) of the Coal J:vrines Regulation Act,
1$)02-2G, to various mines in the Collie Coalfield.

ADMINISTRATION.

(Amendments of Acts).

The Mining Act, 1904-1937.

(a) Mining Act Amendment Act, 1945 amending
8cctioll 277 (formerly section 297A). '

(b) Amendment to Regulations 98 99 127 Forms
No;:. ~7, 69, 70 and 71, and Lease F~rms'Nos.'1, 2, 3,
4, D, G ancl General Lease Form. Gazetted 29/G/1945.

Mines Regulation Act, 190G-1938.

(a) Amendment to Regulation 7. Gazetted 16/3/1945.
(b) New Regulation 15A-Use of locomotives nnder­

ground, Gazetted 14/12/45.
Inspection of Machinery Act, 1921.

(a) Amendment to Districts and boundaries thereof
as provided by section 5. Gazetted 9/2/1945.

:Mine Workers' Relief (War Service) Act, 1940.
(a) Mine Workers' Relief (War Service) Amendment

Ad. 1945, ameuding section 3.

VENTILATION.

Inspector Lloyd's report on his work as ventilation
officer is quotecl in full hereunder:-

During the early part of the veal', considerable
diffiCUlty was experienced,. owing to war conditions
in obtaining materials necessary for the proper ven~
tilation of "dead end" places, and had it not been
for the co-operation of the management and men
in scouring disused and abandoned workings anrl
salvaging old galvanised piping, the greater portion
of the already restricted development work must of
necessity have ceased.

Even when damaged piping had been recondi'
tioned, it was frequently found theTe was insuffieient
length to allow the machine man to keep his ven­
turi cloth up to the face. Vent111'i cloths were in
very short supply and freqnently in a poor state of
repair owing to lack of manpower for repairing
same. Such places were always found to be fairl:\'
well watered.

East Coolgardie Goldfield
Dumlas Goldfield

Total

Serious. :Mino!'.
Nil 21
Nil 5

Nil 26
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DUST SAMPLING.

8mnmary of 8amcples taken during 1945.

N IAverage No. Average No. Avemge No. Average Level. Develop- Stope. Sur-
o. Count. Count. Count. Count. ment. face.

8 168

3 426 279
]76 3 270 fj 311

8 263 ]] 231 2 381

Development. Stoping. Surface. Number of Places showing
count of 1,000 p.p.e.e.

'-------------yo---------'
381 Total 222571729914

Level.

I_I
9 1169

Month.

~Januar'y

February
March
April
:Nby .
June .
July ..
August
September
October
November
December

The tonna.ge treated and gold WOIl per man employed
were 360.51 tons and 97.53 fine ounces, respectively,
both of which are less than the corresponding figures,
387.7 tons and 103.2 ounces for the previous year.

Table E, which shows the gole] output classified by
districts according to the output of the individual mines,
indicates an increased retul'll from prospecting and
small mines. -

Table G shows the output and yield for the principal
mines of the State. Except for a decline on four mines,
there has been a considerable improvement iu output.

'I'he work of rehabilitation has been commenced on
some mines which die] not produce any gold during the
year.

Among smaller mines, the most successful were:-

State Batteries treated 20,078 tons for a retul'll of
18,113 ounces, which is all increase over the figures.
18,261 tons for 15,596 ounces in the previous year.

'rhe nnmber of mines producing 5,000 ounces ani[ o\'er
for the year was 19, which is an increase of two 011 last
year. 'fhe mines whieh have been added to the list itn'
l\Iountain View and Emu Gold Mines, Limited.

Mine Tons Ounces D\\'t./Toll

Barbara 1,569 1,048 13.86
Blue Spee 4,722 1,a75 5·82
Demoerat 483 1,748 72.3S
Lady Mary 595 83:3 28. I 0
Lister's 1,080 585 10.8:;
New Brew 485 1,1(iO 47.84
Radio 769 627 1G.31

Table D shows the production st atistics fol' eadl year since 1929.

TABLE D.

Gold Production 8tatisl,ic8

Tons Total Estimated Value of Number of Average Value Average Yield
Year. Treated. Gold Value of Yield Men of Gold per Ton

(2,240lbs.) Yield. Yield. per ton. Employed, per Oz. of Ore.

t,ons. fine ozs. £A. shillings A. shillings A. dwt.
1929 ... 628,400 372,064 1,:380,426 50·30 4,108 84·96 11·84
1930 ... 645,344 419,767 1,874,484 58·09 4.284 89·33 13·01
1931 ... 982,163 518,045 3,042,019 61·94 :3;961 117·M 10·55
1932 ... 1,327,021 599,421 4,3:38,989 65·70 8,69:3 145·44 0·03
1933 ... 1,588,070 636,928 4,884,112 61·48 1l,000 153·3G 8·01
1034 ... 1,772,931 G30,871 5,461,004 61·60 12,523 170·60 7·22
1935 ... 1,909,832 646,150 5,676,679 59·45 14,708 17.5,71 6·77
1936 ... 2,492,034 852,422 7,427,687 59·tH 15,G98 174·27 6·84
1937 ... 3,039,608 1,007,280 8,797,(j()2 :)7,99 IG,174 lU·G8 G·()4

1938 ... :3,759,720 1,172,950 10,401l,928 55·:38 15,374 177,50 fi 24
1039 ... 4,005,257 1,188,28G 11,594,221 5G 62 15,2](; 105 14 5·80

1940 .. - 4,291,709 1,15'1,843 12,306,816 57 '3:3 14.;')94 21:),15 5·38
1941 ... 4,210,774 1,105,477 11,8Il,989 :30·10 1:3,106 213·70 5·25
1942 ... 3,225,704 845,772 8,840,642 54·81 8,123 200·04 5·24

1943 ... 2,051,011 5:n,747 5,55G,75G 54·185 5,079 209·00 5·185
1944 ... 1,777,128 472,588 4,06G,451 55·89 4,614 210·18 5·32
1945 ... 1,736,952 460,906 5,025,0:39 57·86 4,818 213·87 5·41

No/e.-In this table the fignres given are those reported to the Department by the varions ]Jl'odl1<,p,rs,



TABLE E.

Classification of Gold Output for 1945, by Goldfields and Districts.

10,000-20,000 20,000-30,000 30,000-40,000 40,000-50,000 50,000-100,00(}
ozs. ozs. ozs. QZS. DZS.

Goldfield or District.

Un-
classified,
Sundry
Claims,

Alluvial,
etc.

(fine ozs.)

Under 100
DZS.

~~"o~rl ~~~
ducers. ozs.).

100-500
ozs.

N;':d:
rI ffio~~

ducers. ozs.).

500-1,000
ozs.

~~o~rI ffio~~
ducers. ozs.).

1,000-2,000
QZS.

~~o~r\ f£~~
ducers. ozs.).

2,000-3,000
ozs.

No.or\ Gold
Pro- (fine

ducers. ozs.).

3,000-4,000
DZS.

4,000-5,000
DZS.

~~o~rl ~o~~
ducers. ozs.).

5,000-10,000
DZS.

~~o~rl f£~~
ducers. ozs.).

No.orlPro-
ducers.

Gold
(fine
ozs.).

No.orlPro-
ducers.

Gold
(fine
ozs.).

No.orl Gold
Pro- (fine

ducers. ozs.).

No.orl GoldPro- (fine
ducers. ozs.).

No.orlPro-
ducers.

Gold
(fine
ozs.).

175 5,5451~12,771 --8- 5,736 --4-1 5,331 --1- 2,739 --1- 3,779,-..-.. ------8- 57,364 --2-1--30-,-38-9-1'--+1-10-',-0-34+--2-1-6-6-,0-8-0+-------2--1-59-,9-0-1

Kimberley Goldfield
Ashburton Goldfield
Pilbara Goldfield-

Marble Bar
Nullagine ....

Peak Hill Goldfield ....
East Murchison Goldfield­

J~awlers

Wiluna.... . .
Black Range .

Murchison Goldfield-
Cue ....
Meekatharra
Day Dawn
Mt. :lIfagnet

Yalgoo Goldfield ....
Mt. Margaret Goldfield-

Mt. Morgans .
Mt. Malcolm .
Mt. Margaret ....

North Coolgardie Goldfield­
Menzies
Ularring
Nia~ara

Yerilla .... ....
Broad Arrow Goldfield ....
North-East Coolgardie Gold­

field-
Kanowna
Kurnalpi .... ....

East Coolgardie Goldfield­
East Coolgardie
Bulong .... ....

Coolgardie Goldfield-
Coolgardie .
Kunaualling .

Yilgarn Goldfield .
Dundas Goldfield .
Phillips River Goldfield
State Generally

Totals

107
39

97
305

13

77
446

31

202
lS3
229
162

11

140
41

120

45
2S0

75
58

511

134
33

947
23

322
260
130
162

55

5,238

S
9
4

(j

3
1

3
11

2
7

10

6
6

11

6
3
2

15

13
1

16
1

17
11
2

319
239
189

184
45

7

122
399
34

241
403

279
333
328

129
141

35

306

31

224
51

584
5

551
358

8

2 360

2 340

"3 349
2 53S

3 988
4 774

3 707
2 463

2 478
1 370
2 577

2 700
3 449

1 180
4 770

1,558

4 710
3 526
3 851
4 1,077

835

2 1,540

2 1,565

2 1,169

027

1,375

1,160

1,748

1,048

2,739

3,779

6,370

7,017
5,834

7,745
8,430

8,079

8,263

5,626

2 30,389

20,792

3 69,573

24,669

35,016

31,064 2 159,901



'fABLE F.

Olassification of Gold Output, 1941-1945.

1945. 1944. 1943. 1942. 1941.

Range of Output.
No. of Pro- Perceutage No. of I Pro- IPercentage No. of Pro- IPercentage No. of I Pro- Percentage No. of Pro- Percentage

Producers. duction. of Total. Producers. ductiou. of Total. Prorlucers: duction. of Total. Producers. duction. of Total. Producers. duction. of Total.

Fine ozs. fine ozs.

I
fine ozs. fine ozs.

I
fine ozs. fiue ozs.

Over 100,000 ... ... ... ... ... ... ... .. . ... ... .. . 1 127,149 15·0 1 170,550 15·4

50,000-100,000 ... 2 159,901 34·1 2 155,870 33·0 " 202,875 I 38·1 2 146,795 17·4 4 279,155 25·2... "
40,000- 50,000 ... ... ... ... ... ... ... ... ... .. . .. . 2 87,082 10·3 3 131,557 11·9

30,000- 40,000 ... ... 2 66,080 14·0 1 39,030 8·3 ... ... .. . 4 134,164 15·8 1 38,145 3·5

20,000- 30,000 ... ... 5 115,034 24·5 5 123,141 26·0 5 121,408 22·8 3 69,679 8·2 6 146,278 13·2

10,000- 20,000 ... ... 2 30,389 6·5 4 56,193 12·0 8 115,886 21·8 7 101,217 12·0 8 107,847 9·8

5,000- 10,000 ... ... 8 57,364 12·2 5 43,143 9·1 4 24,407 4·6 7 49,124 5·8 9 62,514 5·6

4,000- 5,000 ... ... ... ... ... 3 13,125 2·8 2 8,329 1·6 4 19,032 2·3 3 12,796 1·2

3,000- 4,000 ... ... I 3,779 0·8 ... ... ... 3 9,626 1·8 5 16,999 2·0 5 16,992 1·5

2,000- 3,000 ... ... I 2,739 0·6 2 4,990 1·0 I 2,276 0·4 4 9,692 1·2 5 11,018 1·0

1,000- 2,000 ... ... 4 5,331 1·1 3 4,435 0·9 4 5,250 1·0 9 12,946 1·5 19 27,040 2·4

500- 1,000 ... ... 8 5,736 1·2 11 7,614 1·6 14 9,635 1·8 27 18,253 2·2 35 24,906 2·3

100- 500 ... ... 57 12,771 2·7 72 15,598 3·3 87 21,345 4·0 130 29,963 3·5 180 41,730 3·8

Under 100 ... ... 175 5,545 1·2 155 4,753 1·0 193 5,127 1·0 330 10,569 1·2 396 13,193 1·2

Sundry Claims, P.A's., etc. ... 5,238 1·1 ... 4,696 1·0 .. . 5,583 1·1 ... 13,108 1·6 ... 21,696 2·0

Total ... ... 214 I 469,907 100·0 263 472,588 100·0 324 531,747
I

100·0 535 845,772 100·0 675 1,105,477 100·0

Note.-Individual producers include private and State Battery cyanide treatment plants.



TABLE G.-l\IINES PRODUCING 5,000 OUNCES Al\'D l'I'WARDS I'OR THE PAST FIVE YEAH,s.

Dwt·I",r
Ton

1941,

Ounces
Gold

l'ons
treatedon. ,r , , 0

I
376,550 I 4G,117 2·45 423,420 I 45,118-1

I
2'17·.,0 I·"G 1,590 ],517 19·08 3,569 4,2],( .,8·61

. Gl 107,377 I 8.,,757 (;,10 121,818 38,],(5 6'2!l
-8~)

I
29,920

I
2,GU l',H 45,115 5,107 I 2·26

'05 89,085 8!l,9!l4 8·98 121,212 ,,8,1118 8·89
-56 12J H77 13,3.,4 20-54 15,844 12,221

I
17·82

'HO 22,195

I
5,762 5'111 81,15~ G,G4" 4·2G

l·l1 43,lGH B,252 3·8., 72,507 13,175 8·H8
5,H3G 8,28H 11'48 21,8!l0 12,8!l7 11·83

-(is 11,797 5,684 H'G'l 17,371 9,367 10·78

'!l8 30,827 7,792 5'OG 18,484 3,11!l 3·87

)'1U 9,95H 4,448 <:),95 J5,284 6,219 8·01

'55 I 5,024 8,849 18· HO 7,7HO 5,397 13· !l1
!8,788 4,876 f)'21 29,220 H,034 4·18

·92
,

132,651 30,278 4'"G 162,274 43,053 5·3H
-47 :328,277 81,057 4·94 392,779 93,216 4·75
·H9 38,1l8!l 14,2118 7·84 40,444 lG,211

I

8·26
·52 88,06S 11,533 5·110 80,8H3 10,688 6'98
·oH 62,241 I 19,911 H·40 70,806 22,495 (\,8"

'·69 4U2,071 127,149 6·8., H1S, l!Jl I 170,550 5·52

I
I

·54 118,7111 24,798 4·8H 105,881 I 26,],(1 4'!l4

,0:1 80,428 18,731 4'oG 138:818 26;2.,0 3',8

';ib 115,488 40,00" 7·0H HO,Hll 45,415 6·44
7,488

z:§~§
"'SO 05,450 14,025 4-27

·(l6 20,7'15 5·07 24,065 H,H4!l 5·52
'u2 t'l3,798 22,185 5·29 02,289 22,4GO 4·87
-42 28,214 7,942 5·(\:J 33,831 !l,G31 5·(\9

"07 75,470 22,G9G H·01 91,874 27,467 5·98

I 20,533 4,8.,0 4'6!l 27,182 7,4H8 5'4!l
·49 I 40,8!lH 27,309 13· 52 78,001 48,518 H·!l.,

'·84

I
!lH,004 81,135 H'8!l 184,8H5 42,520 6-33
33,272 10,891 G·24 75,742 21,495 5'67

·1!l "'l8,226 65,738 2·40 5G8,!l00 72,586

I
2·55

·58 2.7,687 8,480 6'0!l

I
41,097 18,711 6'G7

... :J,8!l8 2,825 14·,,1 73,858 I 17,023 4·H1
I

\

1-4.!U·84 :J,OG7,11!l 759,tH57 4·95 8,94H,G57 974,476

204,117 11H,G38
I

8·85'·77 158,585

I
72,786 !l'19 I

·08 3,225,704 882,748 I 5·1G I 4,210,774 1,01!l,lH 5·18

IU
G

;)

b
"

,
:;0

4
4

12

:J
:31

5
I

i
,1''''0 '

'243 1
~2,~)85

411 ,
.,7,08H I
13,.,H;, I

:!,27ti !
5,127 i

1!l4:J. I 1!l42.

To~6unces)DWt.per !----ronS--i- Ounces'-C-Cj)c--,,'--,t-,-p-e-r
treated, i Gold. . i, T ,t eat<diG Id Ton

2H,854
1,,4

5·;37 81,n65
4,850

8·80 7G,804
20'02 1:!,905

8,127
2 ·18 32,983

(j-88 8,GS1
4'S2 28,fiG7

8.1.,0
1+' 7:) 4,2HO

4·GH 87;11.,8
5·22 .,88,201

69f,
,,·118 36,459
f,·OS [).!.027
H·;').} 260,720
8·l() 100,577

:~. ;"}2 GH~215
G·Oo 78,181

17·0-1 iti;280
l· ~)H 7-1.108
5·GG 24;719
5·51 (j:·~,065

17·0t') ii);074
(j-24 75,774

I·!l!l 47i);00()
ltJ·ti4 14,6!l5

,,·04 2,015,067

~:? .!-} :35,944

5'2~ 2,051,011

[1'3i 2,051,011

10.5S);l
~~,{)57

1944.

20,745

3S:H80
(11,444

'i>.!9;")
07,29[,
~8,507
;')(),G85

iB~2G2
72;G53

71,521
12,908

12,40!l
18,SIG

'5;850

(i8;,)44
"48,:l18

3:;'089

o~7:3~9
~~~:~7A

85;SOO 2:J,OHO 5'52

7:3,"188 .,4,GHll 0·71
10,515 0,:370 12 -12

800 145 :-1·2G

1O,8G1 :1,779 G'!lG
27,541 7,017 "'011

4,410 2,739 12·42

10\),:J:34 25,:357 4·H4
276,778 71,560 0-17

:31,108 S,4:W 5'42
40,8S!l 11,8Gl "'80

279,579 88,:140 H·3.,
10,117 ~,~:3~ 0·10

1,4115 i,t4a 1O:J'H2
40,,,80 G,()26 2·74

107,7;-17 :J1,OG4 5'77

Si;:Y7S ~O,500 5·05
ZO,4:H 8,:W:3 5·(H
G~~,253 18,f128 5·8G

20;078 18,11:1 18':04
67,871 20,702 G·13

:l:l4;G88 35.01(; :Z':O!l
18

-----,
],716,777 445,482 5·UI

19,715 14,OGO 14·27

1,7:J6,5D2 45D,548 5·29

8,0711

1,786,592 467,627 5·38

194;'). I
rons Ouoces Dwt. per i'~'O-D-S---O'unc-es-'-jlh,.t::-per

, -;-_t:r"c:.:.a:.:.t"ed".:.:.,-'-;---'G"o::l.=d"._,-_T=on::.'----.C._t:.:f:::e::a:::te:::d:.:.--'-_.:::Gold. TOll.

I
"", I
.,~,3SI1 I'
~H,675

13.12i:"J
27

2,207 I

4:.,,1 I
tml

22,!)(i!) I
titBi8
.,,, I

g:~b61
110.1190
1.,,0111

()J,:37 \

.,~::::; 1
1

I ",H(;
S,OHj

t5.Ut/3

Mine.

'£,)tal

1. Big }~ell .Mines, IAmited
2. Blue Bird Gold !fines, N.r... ...
3. BoulderPers:evernncc. Limited
·k Burbidge Gold Mines .... .... ..
.5. Central Norfieman Gold Corporatioll,
O. Comet Gold l\Iines, Limitcd
7. Consolidated Gold Areas ".. ,... .",
8. Consolidated Gold liIincf' of Coolgardie, l~imited

O. Cox's Find. (\Yest-ern Mining Corpc)1'ation, Limited) .
10. Ednn May Amal!'(amated Gold lIfines, Ltd.
11. Emu Goid Mines, Limitel!
12. Evanston Gold .Mine
18. :V'irst Hit Gold Mine
H. Gladiator Gold !\fine .... .. ..
15. Gold :aline,; of Kalgoorlie, Limited ....
JG. Great Boulder l)ty. Gold .Mines Limited
1,. Hannan's Xorth (Broken Hill Ptv. lAd.)
18. Bill 50 Gold Mine, N. L. '
19. KnlgorJrJie J'3nterpri:';f;, JAmited
20. I,ake \ iew and star, Limited
21. Moonlight \Yihma. IAmited
~i>. Mountain Vie,Y .... ....
23. Norseman Goll1 l\fine!:'. N.I.. ..,
2·1. North K:dgurli (1!112) IJindted
~~5. North Knlgurli (Cromm;;: Section)
2(i. Ora 13anda .:\rnalgamated, N.IJ. .. ..
27. Paring-a )1inillg and Fxplol'atiuIl I~tJl.

:~8. Phoenix Guld l\:Iines, Limited .... .. ..
2J. South -'~aigllrl! {'oll"'oJidated, lAd.
30. Spargo's Heward Guld :Mine, N.l,.
81. State Hatteri"s .. __ .. __ ,
32. The 8011S (,t Gwalia. I..Iin.ited
:J3. Trit<lII Gold ~nne" X.L.
34. \ViItmil (;-011.1 Mine;:, JAmited
35. YelJov.. dinc Uold Develupment Ltd.
aG_ Youamni (,old l\rinc:-\, Limited

..Other SqUrcl';:; (cxdnding large retreatment plant..;)

'l\'ital (exclnd:n;.:: iarge retreatH'{'!lt ~\!:lllts)

,Golden HOf3esllOe Sands Retreatment
~Iorgan:-; Sands Eetreatment

GRA.ND TOTAl.
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TABLE H.

fJc<:elopment Footages reported by the Principal Mines for 1945.

Shaft Cross- Rising Diamond
Goldfield. Aline. Sink- Driving. cutting. and Drill- Total.

ing. Winzing. il1g.

feet. feet. feet. feet. feet. feet.
Piluan\ ... Comet Gold Mines, Limited 2ii 671 276 282 1,254

Blue Spee Gold Mines, N.r.. 370 55 iiO 7iiO 1,225

East IIInrehison Emu Gold Mines, Limited ii34 80 312 926
Wiluna Gold l\fines, I"imited 2,334 1,443 1,371 265 5,413

Murehisoll Rig Bell Mines, Limited 290 51 300 313 954
Hill iiO Gold Mines, N.L. 885 141 159 1,185
Triton Gold Mines, N.L. 410 34 206 314 965

MOllnt Margaret Sons of Gwnlia, Limited {597 318 10 240 1,165

North Coolgardie :First Hit Gold Mine 308 134 77 1,172 1,691
Porphyry Gold Mine 62 8,127 8,189
Timoni Gold Mine 160 m 217

l~ast Coo]ga l'die Bouldor Perseverenee, Limited 3,634 1,589 3,022 8,145
Gold Mines of Kalgoorlie, Limited 3,804 1,400 1,711 4,695 11,610
Great Boulder Pty. Gold Mines 2;3 7.384 1,828 2,085 6,258 17,580
Kalgoorlie En terpriso, I,imited 1;269 744- 952 2,965
Lake View and Star, Limited 6,137 1,332 2,438 6,952 16,859
North Kalgurli (1912) Limited 4,510 1,296 1,595 5,058 12,458
Paringa, Mining nnd Exploration Co. Ltd. 98 1,957 797 516 2,759 6,126
South Kalgurli Consolidnted Ltd. 158 2,602 6(;2 532 4,913 8,857

Coo]gnl'die Barba,ra Gold lIIine 28ii 399 110 9 803
Phoenix Gold Mine ... 282 20 45 347

Yilg;U'!l IlJdnn May Amalgamated Gold l\lines, Ltd. 426 288 188 430 1;332
Edward's Reward 100 100
rtaclio Gold Mine 85 3(; 120

Dllndas Central Norseman Gold Corporation, N.L. 4,982 171 1,073 5,420 11,646
Norseman Gold Mines, N.L- 1,159 13 944 ii36 2,652
Norselluul Gold Mines (Iron King) 173 2,328 64- 1,492 1,080 5,137

Totals ... 986 47,3ii7 10,537 17,784 53,256 129,920

OPERA'j'IONS OF THE PRINCIPAL MINES.

EAwr COOLGARDII~ GOLDFIELD.

The total ore treated on this field during HJ4;j wae;
1,048,342 tons and the g0ll1 won ,vas 30,l,37:3 fine ouneee;,
which is an increase of about 10 per cent. on the figures
for 1944. The average grade was 5.79 dwt. per ton,
which is practically the sallle as for the previous year. The
average number of men employed was 2,3'28 as agaiJlRt
2,0(57 for 1944. This year about 65 per cent. of the tota I
production of the Stnte has come frolll the East Cool­
gm'die field.

The principal' mines;-

Lake View and Star, Limited.

'1'he average lllonth1y out]lut was 25,910 tons, com­
pared with 26,265 tons for the previous year.

No mining was done on the Ivanhoe lease, and all pro­
ductive work was eonfined to levels ahove the 2630ft.
Horizon. D5.8 per cent. of the ore milled came from
the ]:"ake View and Associated ]\Iines, al1(1 the halance
of 4,1.2 per cent. from the Westem Group.

'1'he tonnage broken in stopes amounted to ~15,3G:;,

81· 9 per cent, being ill shrink stopes, 0.5 ]ler cellt. ill
filled stopes am1 17.6 per cent in leading stopes.

Development footage for the year ending ;!une, 11).15.
was 9,985.5 feet, being 1,284 feet more than the
C'ecUng year. . -"c""""ml",,"

The so-calleil "minor lodes" reeeived the most atten­
tion and good results were obtained for work done on
the No. B lode "Vest BralJch, No, 1 lode. Chnffers l~nst

lode and I\!folTison's East lode.

A discovery was made at the 2120ft. level NOl·th of
the Horseshoe No. 2 Shaft, where a North-vVest chive
has been ([rivcn 76.5 feet in oro averaging 5.4 dwt. over
53 inches.

'1'he No. 4 lode ore shoot in Chaffers was successfully
developed at the 1200ft. and 2300ft. levels. .

An ore shoot OlJ the No. 2 'retley's lode at the Lake
View is being developed, and indications arc encourag­
ing for an extension of this fine ore body which, between
the Associated 700ft. and IOOOft. levels, yielded a large
tonnage of good grade ore.

At the Lake View 400ft. level an J<Jast crosscut was
started and is being driven to intersect the No. 3 Cross
lode. To date 154 feet has been completed, leaving l:iO
feet to be done to reach the objective.

No. 4 Lode.
A totnl of 503 feet of development work was COl1l­

plete(l. Driving nl1lounted to 409 feet, of which 70 feet
was in lode averaging 2·4 dwt. over a width of 50 incllPs
nnd 3:·)9 feet in ore averaging 5.2 dwt. over G3 inches.
All the work was done in the Chaffers Lease on the
1200ft., 1400ft., 1700ft. and 2360ft. levels.

No. 3 Lode.
'Total of 211 feet of development was completed on

the above lode. Driving accounted for 158.5 feet.
The 1200ft. level South Drive off the main crosscut

from the Horseshoe No. 2 Shaft was advanced 44.5 feet
in a strong lode which averaged 1.6 dwt. over 48 inches.
The North drive on the 2180ft. level from the main
C'rosscut off Chaffers Shaft was cOlltilluecl 114 feet in
ore tlH\t nveragecl 4.2 clw1'. over a width of 53 illCll"~'



No. 2 Lode.
A total of 348 feet of development work was clone on

the No. 2 lode, the greater part of which was winzing
done in preparation for stoping.

jJlin01' Lodes.

A total of 3,835·5 feet of development work was COlll­
pleted.

Driving amounted to 3,268.5 feet, 176.5 feet being in
the slide, 1,147 feet in lode averaging 2.6 dwt. over 50
inches and 1,945 feet in ore averaging 5·7 dwt. over 59
inches.

No. 1 Lode.
The main ore shoot on the No. 1 lode in the Horse­

shoe Mine was developed by North and South ih'ives at
the 1300ft. and 1400ft. levels.

Driving amounted to 276 feet, of which 252.5 feet
was in ore worth 6.1 dwt. over a width of 57 inches.

Outstanding results were disclosed by the 1300ft. lewl
North drive, which was advanced 171 feet in ore nverag­
ing 6.8 dwt. over 61 inches.

No. 6 Lode.
This lode was developed in the Horseshoe lease at thp

2000ft. and 2240ft. levels. 207 feet of driving was
completed. The only ore disclosed was at the 2000ft.
level South R6 feet for G· R ([wt. O\'er a width of 12:)
inches.

No. 3 Lode West Branch.
Outstanding results were obtained from both tllt'

lateral and vertical development.
A total of 503.5 feet of driving was completed on the

2240ft., 2480ft. and 2630ft. levels, of whidl 4G2. 5 feet
were in ore averaging 6.1. dwt. over 61 incheN.

The 2480ft. level North (hi \'e was advanced 233.5 feet
in ore 5.7 dwt. over 53 inches.

Early in 1945 HJ West crosscut from the 2630ft. level
No. 3 lode intersected the downward extension of this
ore body. A north drive advanced 130 feet gave a re­
sult of 7·5 dwt. over 6 feet.

I~rol11 the 2'18flft. level winze 902 feet South at a
depth of 42 fcet intersected 288 inches of ore showing
abundant free gold and telluride. It is impossible to
estimate accurately the vnlue of the ore by sampling,
however, assay values from sectioual samples show 23.85
ounces to the ton.

Chaffers East Lode.
600ft. and 800ft. 1('\'els-284 feet of driving was done.

'fhe South drive at the 600ft. level was advanced 77
feet in low grade material.

On the 800ft. level 150 feet of ore averaged 4·9 dwt.
over 54 inches.

)Jfol'rison's East Lode.
Driving' W:.1S earried out on the 400ft., 700ft., 1100ft.,

1200ft., 1355ft. and 1525ft. levels. A total of 608 feet
was completed, of whieh 2:32 feet were in ore averaging
5·2 dwt. over 55 inches.

700ft. level North drive was advanced 67 feet in ore
7.3 dwt. over 55 inches.

The work on the 400ft., 1355ft. amI 1525ft. levels
yielded poor results.

Associated lIline.
294 feet of development work was done on the 200ft.

and 600ft. levels. Of this, 62.5 feet was in slide and
107 feet in ore that U\'eraged 1.9 dwt. over 50 inehes
and 124 feet went 5.2 dwt. over 56 inehes.

Lake r.r,iew Mine.
2,722 feet of development work was done, driving

1,773 feet, of which 236 feet was ill slide, 931 feet in
lode averaging 204 dwt. over 49 inehes and 606 feet in
ore averaging 6·1 c1wt. over 57 inehes.

Driving was done on the 300ft., 400ft., 500ft., 600ft.,
800ft., 1000ft., 1200ft., 1400ft., 1600ft. and 2300ft.
levels.

On the 600 ft. level a North drive of 93 feet being in
ore 6·1 dwt, over 53 inches. At the 1200ft. level East

24

drive exposed 51 ft. of ore 7.3 dwt. over 64 inches.
1400ft. level South drive was extended 106 feet and
aYeraged 5·2 dwt. over 57 inches.

Great Boulder Pty. Gold Mines, Li1nited.

De1.'elopment.
nOOfi. leyel-Driving on the Cross lode opened up

payable values.
2 Lode West Dnmeh has been adnmeecl 80 feet in

low \·alues.
1200ft. leYel-A little erosscntting has been done of

JlO importance.
1650ft. leyel-IntNmediate level of the Ash lode has

been extended by driving North and South in good
nllues.

2190ft. level-Some driving on the 17 lode was done
in low values.

2400ft: leyel-Dri\'ing and crosseutting done, but is
not of much interest.

Jlain Shafl-Dcvelopllleiit.
At the 600ft. leye] Cross Caunter lode payable values

were opened up.
700ft. leyel-'l'he new lode section 41 to 44D was

opencd up for a (Iistnnec of 300 feet in payable values,

J((Zwards 811(1fl.
'l'his shaft has been repaired below the 2800ft. horizon

nnd shaft sinking COlllmpnee(1.

Deve/.opmclI t.
1600ft. level No. I East lode was intersected and

developed for 220 feet in payable values.
No. 1 East lode 210 feet of payable values was opened

up.
1750ft. 18\'el-B lode was extended for 220 feet in

the South drive for payable values, and on No. 1 East
lode 200 feet was opened up in pa;rable ore.

20;30ft. leyel-A erosseut North-East is being driven
to intersect COlll'oys lode, and is expected to cut it at
another 80 feet.

2500ft. level-Main lode East braneh was developed
for 170 feet in good ore, and again on this level a cross­
eut has ,just cut Conroys lode.

2600ft. level-'l'he main lode IDast branch was driven
for 240 feet in low grade ore.

La7ce Shaft-Developmenl.
A little deyelopment was done on the 400ft., 500ft.,

900ft. and 1000ft. leyels. At the 10 on No. 1 East lode,
200 feet of driving opened up payable values of the
distance.

Alluvial QlIarry.
This quarry, or open eut, has worked thronghout the

year and has greatly assisted the tonnage. The ore
appears to be patehy, but has been broken in 1. large
body and treated.

'fhe old tailings dump situated South of the fitting
shop has be€n retreated, and this now leaves a large
area for further exploration of the alluvial bearing
ground.

North Kalg'u?'li (1912) Limited.

North Kalg1l1'/i Slwft.
200, 300 and '100 Ley lode appears to be a caunter

following an eastel'l1 shea 1'. Leading stopes have been
taken off and yalues are good.

200ft. level section 2 South-A lode is being worked
with widths up to 15 feet. Still being developed and
yalues are payable.

700 and 800 No. 2 Cross lode in seetion 2 North is
being developed. 'fhe 800 is showing up well. 'fhis is
in the main Cross lode ehannel.

All other levels that were being explored in the
previous years are still being carried on.

An ore pass system has been completed at 3, 4, 5, 6
and 7 levels, and ore pocket loading stations llave also
been completed.



Kalg111'li Shaft.

Australian East lode on the 4, 5, 6 and 8 levels, has
been developed and stoped throughout the year, and pro­
duced good average grade ore.

On the 200ft. level N.E.D. West branch has been
developed, and on the 4, 5 and 6 levels this lode has
been stoped.

The main lode nt the 10, 14 allll 15 levels has been
extended in good values.

On the 6 level a conuection was made to the South
](algurli. 'l'his has greatly facilitated ventilation.

Durhlg the year the main shaft has been retimbered
and repairs caniee[ out for 400 feet, leaving about
,mother 400 to do.

On the 1600ft. level work is being carried out with
a view to installing loco. haulage between the North
KnlgUl'Ji shaft and the KalgUl'li shaft. Before this enn
be finnlised the North Kalglll'li shaft will lwve to be
sun k 400 feet.

'1'here is still 700 feet of driving to be lloJle on the
HiOOft. level to make the connection.

Cl'Oe8118 pj'oprietar1! Plant.
]~econditioning is being enrrieel on b,l' the South

Knlgurli Compnny.

010(:8118 Proprietary POIJpet Le!I".
f t is anticipated that the old legs will be dismantled

ate nn e:11'ly date and steel legs put up in their place.
Development figures for this year show an increase

of 2,000 feet over the ]lrececliug yen]'.

Slndh J{alg'urli COJ/80Iit7atec7.

During the year the Mn hI Shaft was sunk a fUl'ther
158 feet to a total depth of 2,128 feet.

A plat was excavated and a new level opened at :1
vertical depth of 2,050 feet.

Progressive exploration of vu rious le\'els has been
carried out as manpower became available, and a eon­
sic1crable amonnt of development and stoping was done
on .the cross lode series on different levels.

At the No. 3 level Hainault Shaft, the I,ake View
lode was developed and exposed for a length of 498 feet.
Ore averaged 5 dwt. per ton over the width of the
drivc.

'J'his company is still crushing its ore at the Kalgmli
Ore 'rreatment plant, but latest information is that their
engineers are busy re-eonditioning the Croesus Pro­
prietary plant.

Paj'inga Mining cmd Exploration Co. Ltd.

This mine has worked steadily throughout the yea.r
on the Main, South and Federal Shafts.

A l' the Paringa lease stoping and development work
was calTied out on some of the levels, and high grade
ore was found in patches,

'1'he 500ft. and 640ft. levels of the North Shaft again
gave high values in stoping.

This same shoot is being worked at the 800ft. level.
'J'he Federal Shaft was sunk to the 500ft. horizon,

and levels are being driven. The exploration of this
lease is being pushed and the general opinion is that
it is going to open up exceptionally welL

The mill has been running continuously and giving
goorl results.

Diamond drilling on the Northern lease, i.e., Cassidy's
Hill, is still being continued and reports of the records
of the holes clriJIed are promising.
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Ll11stralia. East.
Developments Oil the Northem seetion continued to

prove satisfactory and tonnage broken from the open
cuts inc1'eased.

Oroya So'uth.
Development of flat lodes in the hanging wall of the

Cross lode proved a eonsiderable amonnt of ore from
the 9 to the 13 level in the Blue Gap lease.

'l'he manpower position is improving and sufficient
men have returned to increase tonnage to 10,000 tons
per month.

Boulder Perseveranee, LhnUed.

Development footnge accomplished increased by 10 per
cent. in comparison with the previous year. Tonnage
broken decreased by 10 per cent., being about 60 per
cent. of the p1'e-war figlll'c. 'rhe amount of ore treated
increased by 8 per cent. to about 70 per cent. of the
pre-w:1r figure.

Work was done on all levels from 500ft. to 2200ft.
and at the end of the year the 200ft., 300ft. and 400ft.
levels were being put' in order for the resumption of
work which had been suspended during the \VaT )'ears.

Kalgoorlie Enterpj'ise Mines, Limited.

Filling with classified and thickened flotation tailings
was eontinued in certain stopes, an d other stopes We)'('
prepared for filling by this method.

A beginning was made with filling depleted shrinkag.·
stopes above 9, 11 ancl 12 levels with old residues quar­
Tied from a dump. A 20 H.P. electric seraper-hauler
wns installed for this purpose, the filling being trans­
ported a distance of 1,000' feet by Diesel motor truck.
Approximately 40,000 tons of filling was transported.

Ore treatment, ore breaking and development were
carried on at the same scale as in the preceding year,
being about 50 per cent. of the work done in the pre-wal'
years.

Broken Hill Proprietary, Ltc7.-Hannun's N 01·th.

This mine has just eompleted the installation of a
new 6 inch G.T.. main air line down the main shaft.

Five machines are at present breaking ore, and the
plant is expected to start operations early in 1946.

There are about 60 men now employed.

Development work will be resumed at an early date.

M'l'. MONGER DISTRICT.

'rhe following are the principal mines in the Mt. Mon­
ger District.

HaomG Mine.

This mine has eompleted its most successful year, and
from 1,402 tons of ore mined, and treated in the Hunt­
ington Mill, 816.86 ounces of fine gold were obtained
over the plates.

The development work cal'l'ied out during the year
was mainly to prospect and develop the 200ft. level. At
a distance of 122 feet South of the Main Shaft, a cross­
cut was put ont East for 40 feet and intersected a small
reef cal'l'ying good values. This reef was driven on for
20 feet both North and Sonth of the crosscut, when the
values became poor in both faces.

Another crosscut was driven East at a distance of 30
feet North of the Main Shaft on the No. 2 level. It
cut a small low grade reef 15 feet East of the main
lode. This reef was driven on for 20 feet with values
improving in the face.

Golcl Mines of I1.algoorlie, Li.mited_

Iron Duke.
Development was chiefly on the Nos. 3, 5 and 9 levels.

Ore continued on extensions of shears on these levels,
particularly on Southern extensions of the Band C
lodes on No. 5 level.

A fair tonnage of good grade ore was developed on
tll': No. 9 level in the True Blue lease.

Daisy Mine.

This mine mined and treated 689 tons of ore for n
recovery of 483' fine ounces over the plates.

Development work was continued on the No. 2 and
No. 3 levels on the footwall reef, and the vertical shaft
was sunk 20 feet to a depth of 170 feet below the SU!'­

face brace. This shaft was originally sunk vertically
to the 100ft. level, where it struck the main lode, then



it followed the lode down Oll a Southerly pite,h, at an
angle of 45°, to the 300ft. level. When the footwall reef
was located the -shaft was continued verticallv from the
100ft. level. The footwall reef was cut at 130 feet and
is still in the shaft at 170 feet. When this shaft is
completed it will improve the ventilation on the footwal1
l'eef and facilitate the hauling of ore.

Caledonian :Mine.

This small mine is worked by a party of foul', who
obtained foUl' good crushings for the yeaI', 'The ore was
obtained from development work on the 250ft, level, and
stoping above this level.

COOLGARDIE GOLDFIELD.
The ore proeluction for the year amounted to 37,953

tons, which yielded 12;886 fine ounces, The decline from
last year's position is due to the closing down of the'
Tindals Mine early in the year.

Phoenix Gold lIfine8 maintained their output for the'
preceding year ancl also carried out some development.

The Slwpl'ise :Mine mined 1,240 tons for 465 fino
ounces by amalgamatioll. Australian Mines Manago·
ment and Secretariate ha\'(~ ahane]onod thoir option on
the property,

Ba1'ba1'a M-ine.-'1'his minc '''as developed dming the
year under option conditions and rosu1ts were saisfae­
tory. The ore treated for the year ,\'Us 1,569 tons :111(1
the return of gold was 1,048 flne ounces.

Lloyd Geo1'ge Mine was equipped with head-franw,
ore bh1, steam winch and self-tipping skip. Consiclnr­
able development was done and 200 tons of ore W01'P

treateel for a recovery of 51 fine ounces,

SpM'gO's Rewatd has been closed down since the ces­
sation of t: (' maintenance grant.

The Lister Mine produced 837 tons, ,vhich yielded 3lG
fine ounoes of golc1 by amalgamation. A npw treatmen1;
plant is in course of construction,

The P1'e1nie1' jJ{-ine was below last year's prodnction
with 230 tons for 326 fine eunces,

DUNDAS GOLDFIELD.

This goldfield produced 115,825 tons of ore yieldillg
31,891 ounces of fine gold. The tonnage treated is
greater than for last year, \\'hi1e the gold yielded has
fallen. The average grade of ore has fallen from (j. 7
to 5.5 dwt, per ton.

N01'seman Gold Mines treated 40,580 tons, a little
more than they did in the previous year, but the yield
of 5,626 ounces was less than for the previous year.
'1'his mine has had a very difficult time during the waT
years and its future success depends upon projected de­
velopment.

Centl'al N O1'seman Golc1 Corporation has operated thp
Phoenix .il'l-ine to produce 73,488 tons of ore, yielding
24,668 fine ounces, both tonnage and yield heing lowel'
than for the previous year. The average grade of (j, 72
dwt. per ton was also less than for last year, A large
amount of development has been done and some good
ore has been openee] up.

Development of the Princess Royal Mine has been
continued and on the Lady Mille1', diamond drilling has
been commenced.

'l'he Second Try, with 720 tons for 470 ounces, is the
most snccessful of the small producers.

SOllle very good ore has been obtained from tIt(,
Onkapa1'inga, the returns showing 194 tons for 331
ounces.

The BrOlL.~f1.l)i,'g treated 158 tons for a return of 155
ounees.

YILGARN GOLD}'IELD.
In this field 15,03B tons were treated for a return of

5,937 ounces. '1'here has been a rednction in the tonnage
treatcrl as compal'ei! with last ~'ear ani! the gold won
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alllounts to only half of last year's production, This
field depends upon a number of small mines for its pro­
duction and these have been seriously hampered by laek
of manpower and supplies,

Edna j',Iay Amalgamated is the largest mine in the
field and this year proeluced 10,861 tons, yielding 3,770
ounces, which is about 88 per cent. of last year's output.

The Radio mined and treated 768 tons for a retul'H
of 627 ounces of gold by amalgamation. The tonnage
treated is greater than for last year and the return
somewhat less,

S111lshille Rewlt1'(1 had rather a pOol' year to produce
1,220 tons of ore yielding 492 ounces.

The White Horseshoe obtained 252 fine ounces by
amalgamation from the treatment of 329 tons.

BROAD ARROVV GOLDFIELD.

Neither of the large mines, Ora Bane]a United and
Ora Ba-nda Ama7ga-mated, produced any ore,

Prospecting shows, of which the lllOst successful wen'
JIilllJ'a ane] New "Mexico, prodncer] 1,587 ounces of fine
gold.

NORTH COOLGARDIE GOLDFIELD,

The' Firsl Hi! 'Ul' tnke'n ()I'f'!' h\' tribllters tennll'ils th('
cnd of the year, ~l'his year's figures of 4,410 tons
treated for a return of 2,739 fine ounces are not as good
as last year's return,

Prospecting was fairly aeti\'e in the Ula1'ring District
and the production of 4,B36 fine ounces is only slightly
below last year's figure.

'1'he P01'phyry MInc at Edjnclina is being systemati­
cally drilled.

:MOUNT :MARGARET GOLDFIELD.

'rhe returns for this goldfield were also a little beJel\\'
those for last year. The total ore treated was 70,877
tons and the yield was 26,747 fine ounces.

The Sons ot Gwnlin, which mined and treate'd 67,871
tons for a return of 20,792 fine ounces, was responsible
for most of the output.

The Pllzzle, which produced 370 fine ounces from 275
tons, and the BOO1nerang, which produced 361 ounces
from 43 tons, are the most successful among the smaller
Inincs.

l~AS'I' MURCHISON GOLDFIELD,

'1'!te ore treated from this goldfield amounted to
383,960 tons, which is 35 per cent, less than for last
)'ear. '1'h.!" gold produced was 50,380 fine ounces, which
is relatively high compared with last year's return on
aceount of a higher average grade from the lIfoonlig711.
'1'his mine has now closed down.

Wil1l11fL Golcl Mi/nes, which treated 334,638 tons for
3:3,016 fine ounces, is npar the end of its resources,

MURCIUSON GOLDFIELD.
'1'his goldfield produccd 21,378 ounces from the treat­

ment of 37,644 tons of ore, The gold WOll is greater than
for last year, while the tOllnage treated is less. The
average grade of the ore treated has risen from 9,° to
11 ,4 dwt, per ton.

Bi.,q Bell and TI'i.lolh did Hot I'l'Oclll(,C ,my gold during
the ycar and Hill 50 wa.s s.lightly below the pre\'ioH~

year's outpnt, both in tonnage and grade, to produ"p
8,'130 ounces from 31,108 tons,

The improvement in the output of gold is due to the
very rich ore obtained by the MOlmtain' View and to
good returns from the smaller mines, of which New
Brew, with 1,1GO ounces from 485 tons, was the most
successful.

PILBARA GOLDFIELD.
The ore treated was 17,744 tons ana the gold recoveree]

was 9,06;3 ounces, The rise in tonnage treated is due
principaJ1;v to the operations of mile Spec. whieh
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treated 4,722 tOllS for a return of 1,375 ounces. The
very considerable reduction in the gold output is due
to the falling off in the gracIe of the ore treated at the
Comet Mine. The treatment of 10,515 tons for
6,370 ounces indicates a grade of 12.12 dwt. per ton as
compared with 20.02 for the previous year.

COAL MINING.

'Phe output of the Collie Coalfield during 1945 as
compared with l[144 is shown in the following tabu­
lation:-

Concl1ision.
What might have been a good yeur has been spoiled

by industrial troubles. The actual rate of production
has been mueh as for the previous year, but two major
stoppages have had a disastrous effect on the output.

A11 coal produced was distrilmted by the 'Western
Australian Coal Committee.

During the year the Collie mines were inspected by
Mr..A. Donne, manager of the State Coal Mine, New
South ,Vales, who submitted a report to the Govern­
ment.

~nne.

Tons. Value lOA. Tons. Valne lOA.

ProprietaQr 127,229 138,154: 143,159 1;)5,;J~j4

CO~(lpel'ative G2,113 G8,43H 7G,G87 84,001)
Cardiff GO,0;)4 G2,06H 7G,On5 70,574
Stoekton

Opeti"CuI.
HO,02D 07,854 )()7,44H 114,G82

Stoekton 112,781 114,21D GG,7I'D G5,527

Total, Amalgamated
Collieries 452,18G 480,73f) 470,)GH 4H0,14G

GriHin 77,699 78,30:3 78,482 74,70G
\VyverJl'· 1:),478 13,857 n,()70 9,22'1

Total, GriniJl Co. ()J,177 92,HiO 88,152 83,O:W

nl'illlll Tolal [J43,3n;:; 572,893 558,:321 58:3,07(;

'rhe output from the Open Cut has been increased
from 66,779 tons to 112,781 tons, an increase of approxi­
mately 46,000 tons, but in spite of this, the total out­
put has deelined by 29,500 tons. 'rhe average number of
lllen employed was 860, which is 20 less than were em­
ployed in the previous year.

Proprielary Jline.
The number of workillg places in this mine is 110, as

compared with 112 last year. The haulages at 10 and
11 levels were cOlwerted from D.C. to A.C. This has
released the converter set on the surface, which has
been transferred to the Co-operative NIine. Development
lw s made fair progress.

Co-operative Mine.

Pifty-seven places were a vaila ble for coal production
in this mine as against 54 in the previous year. '1'he
stone chive on the main dip has holed through and the
haulage is now being graded. '1'he motor-converter from
the Proprietary has been installed. Increased output
from this mine is expected in the coming year.

Cardiff Jfine.
'rhe extraction of pillars is proceeding on this mine.

The coal beyond the fault is being bored with a view
to opening up this section.

Sl(wkton Mine.
A t the close of the year 46 places were available for

the production of coal and coal is also being won from
the bottom of the seam in places previously worked.
The use of a scraper loader in the dip headings has
increased the rate of development.

Stockton Open Cnt.
Production from this source has been greatly increased

muI the coal thus won has been of great value in
em('l'geneies. The area has been extendecI to take in
sections already mined by bord and pillar methods which
still contain mllch coal in the pillars.

Griffin Mine.
rour scraper loaders ure being used here and there

are 34 places for hand mining. The output has been
well maintained ancI this year '8 production is almost
equal to that of last year. The dip headings struck a
downthrow fault, but it has been possible to work round
it :lnd the main development will be cOlllmenced again.

IFp ran. Mine.
Although the output from this mine is greater than

for last year, it is not as great as was anticipated.
Dm'elopment has been retarded by clifliculty in securing
eCj'.!ipment and some faults have heen encountered, 'Water
has also eaused some trouble.

Asbestos.
'1'he total produetion of asbestos for the year is

compared with last year's production below-

.Jntimony.

No antimony was marketed during the year. The
produc.tion of antimonial concentrates is proceec1:ing at
Blue Spec, but none has yet been shipped.

O,073
G50
22ti

Value £.

10H.

Tons. I
42,873

018
870

Tons. IValue 50.

ID45.

I 9~~ I
81

Yariet,y.

Croeido!ite
Chrysotile
Anthophylllte .

Crocidolitc.
The expansion of the industry has proved that the

fibre produced is of high quality and can c.ompete with
similar products from other sources. The development
of the mines has shown that the deposits continue
underground from the faces of the gorges.

The establishment of the indnstry on a scalc where it
Cfln produce fibre at a profit still calls for considerable
outlay and expansion, bnt the early stages of develop­
ment have been negotiated in the face of considerable
cHfllcnlty.

Th e remote situation of the mines accentuates the
transport troubles, which are common at the presellt

Coal in tile N 01'111e1'1/. Dis/ricts.

Investigations at the ITwin Hiver revealed one seam
of about 5 feet in thickness, but the coal was rather
high in ash.

Operations have been resumed at Eradu, but on
account of limited snpplies of cement it has not been
possible to make a great deal of progress.

Ll.l'senic.
'rhe production of arsenic. has declined from 2,30'1

tons valued at £48,384 to 1,989 tons valued at £41,771.
,Vith the cessation of gold mining at ,Viluna, thc

production of arsenic in the State will cease.

l\IlNERALS OTIIEl1 THAN GOLD AND COAL.

'l'his year has been notable fol' the expansion of
iudustrial mineral produetjon, Alunite, Asbestos, Gypsum
'iI1d Pyrites all showing substantial increases on last
year's figures. 'rhere has been little demand for strategic
minerals. No Tantalite has been produced, apart from
the Tin"l'antalite deposit at Greenlmshes, and no Mica
has been mined. '1'he produetion of Beryl has also de­
dined owing to the lower prices now offering.

The total value of miner[; I production other than gold
and coal for the year amounted to £321,170 as com­
pared ,vith £236,792 for the previous year.

Alm/jte,
The Department of Industrial Development has con­

tinued operations at Chandler. Alterations to plant have
produced an improvement in the tonnage treated, and the
percentage of potash recovered. The unit price received
for the product has also improved. The tonnage treated
this year was 21,628 tons, as against 19,236 tons treated
last year, and the potash produced was 1,359 tons, as
against 943 tons, the value being £23,902, as against
£14,229.

[1)44.IH45.



time. Shortages of manpower, of plant and of building
materials haye also affected the deYelopment programme
adversely.

The plant of Australian Blue Asbestos, Limited, is
illustra ted by photograph.

Chry8otile.

'1'he production of chrysotile has claimecl some attention
dU1'ing the year and a good demand exists for white
fibre in the milling grades. 'rhe known deposits produce
a high percentage of spinning grades and this proeluct
is not so easily marketed. ·White asbestos occurs over
a large area of eountry, but is not so regular in its
occurrence or ill quality as the blue. Mining has been
limited to exploitation of high grade deposits by small
syndicates.

Antltopltyllite.

Associated Engineers Corporatioll has erected a plant
at Fremantle, where the ore from Bindi Bineli is milled.
'I'ho plant produces a sntisfactor)' proclnct, whieh is
ma rkptecl in three grades.

I'roduction for the ;I'eill' was 81 tons vnlned at £870.
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Bentonite.

Productioll of this mineral declined. The tonnage pro­
duced at Marchagee was 50 tons valued at £120.

Beryl.

'1'he prices now offering for ber;rl are lower than those
obtaineil previously and prospeetors have not been
interested to any great extent. '1'he year's production
of 34 tons valued at £9;33 contains a parcel of 19 tons
from the felspar quarry at Londonderry.

BisJl!1lth.

Small parcels of hismnth are produced from Yinnie­
thana. '1'he production for this year is ;306 lb. valued
at £152.

Clays.

'1'he total production of clays, excluding Bentonite,
nmoullted to 2,363 tons yalned at £1,424. The heavy
demnnel for building materinls is reflected in the in­
c'rease over last year's figures of 1,615 tons valued at
£1.,726.

Plnnt of ALlstraliiln Blue Asbestos, Limlted,Wittenoom Gorge.

Copper.

'1'he output of metallic copper was 23·5 tons derived
from Lawlers and FieW's ]"ind. The concentration plant
at Ravensthorpe treated trial parcels of copper-gold orC'.
The smelting of concentrate produced a matte itnd a
roasting furnace to reduce the sulphur content has been
aelded in the smelting section. Accumulated COllcpntratl's
will be smelted early next year.

Diatollwce01/,s EaJ'th.

No production was reported for the year.

Dolomite.

Local industries absorbed the output of 105 tOllS
valued at £502 from Mount Magnet.

Felspm·.

A fUl·ther fall of 700 tons was experienced in the
year's production from the Australian Glass Manufac­
turers Company's quarry at Londonderry. The shortage
of manpower and elifficulty in securing shipping have
adversely affected the production of IV"estern Australian
felspar and a larger proportion of the company's re­
quirements is obtained elsewhere. The production for
the year was 1,234 tons valued at £4,321.

alass Sand.
The production of 175 tons valued at £227 is com­

parable with the figures for the previous year.

Gla1wonit~.

This mineral is obtained from the Gingin greensand.
The quantity won was 180 tons valued at £4,500, the
figures being slightly higher than those for the previous
yea...

Graphite.
No procluction was reported.

GYP81l1n.
COlllpared with the figures for the previous year, there

has been a big increase in production. Figures for this
year are 7,233 tons valued at £9,136 and for the pre­
vious year 3,604 tons valued at £3,722. The local manu­
facturers of plaster board use most of this material.

Kyanite.
A parcel of 20 tons of this material realized £100. It

was obtained in the vicinity of Bridgetown.

Phosphatic G1ta110.
The British Phosphate Commission prodi1ced 8,483 tons

valued at £46,656.



Pyri.tes.

The Iron King Mine stepped up its production to
obtain 66,504 tons of concentrates and crushed ore
valued at £102,053. This is a big increase on last year's
production of 23,702 tons valued at £68,340.

Diamond drilling has revealed a considerable bo cly
of ore and further development below No. 4 level is
being carried out. The programme provides for the
sinking of six winzes.

Red OeMe.
This mineral is obtained from Wilgie JliIia and from

Opthalmia Ranges. The total production for the year
was 650 tons valued at £3,086,. being slightly less than
the production for the previous yeaI'.

Silver.

The quantity of silver exported amounted to 146,025
fine ounces valued at £22,757. The whole of this output
was obtained as a by-product in the mining of gold.

SoaZJstone.
No production was reported during the year.

Tin.
The total production was 22 tons valued at £4,370.

Greenbushes produced 11 tons and 11 tons was produced
in the Pilbara.

Ticn-Tantali"te.
Dredging operations at Greenbushes have produced

6 tons of tin-tantalite concentrate. '1'he actual value will
depend upon the results of treatment. The approximate
value is £980.

'l'1mgsten.
The only producer was the Edna May Mine at Wes­

tonia, which continued treatment of residues for the re­
covery of wolfram and scheelite. Operations yielded 2(i
tons of concentrate valucd at £8,94(;'

Vennie'llli"te.
The Young River deposits were worked for a return

of 59 tons valued at £254. 'rhis is lower than the figme
for the previous year, which was 123 tons valued nt
£738. The whole output was processed by the loeal
manufacturers.

CONCLUDING REMARKS.

There is little of importance to note in the gold min­
ing industry for the year so far as prod:lction is con­
cerned. Shortage of manpower and matel'lals prevent'.Jd
full advantage being taken of the cessation of hostilities.
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Mines such as Big Bell, 'rritoll and Fhuman's North were
preparing at the end of the year for full scale resump­
tion of operations, but will probably not be in full pro­
duction until the latter half of the current year.

The number of men engaged in the industry was about
200 higher than in 1944, as the release of servicemen
had not reached large proportions at the end of the year.

The average price of goleI for the year reached an
all-time high level at 213· 87s. per fine ounce, the pre­
vious record being 213. 70s. in 1941.

It is confidently anticipated that the gold mining
industry will now advance steadily aneI resume its former
pre-emincuce in the State.

Coal proeluction for the year was 15,000 tons behind
the 1944 production, a very unsatisfactory position,
considering that the demand had increased. 'rwo serious
industrial stoppages contributed largely to this defi­
ciency, and only the fact that the Stockton Open Cut
produced 112,000 tons, 46,000 tons above previous year's
output, saved the State from a disastrous coal shortage.
Imports of coal from New South Wales were insufficient
to make up the local defi.ciency and industry was much
hampered generally in consequence.

Mr. Arthur Donne, Manager of the Lithgow State
Colliery in New South ,Vales, was engaged late in the
year to advise the Government on ways and means of
increasing production, and it is anticipated that the
implementation of his recommendations will bring about
a more satisfactory state of affairs.

The value of minerals other than gold and coal pro­
duced for the year shows a considerable increase over
tIle previous year, due principally to increased produ~­

tion of p;nites, asbestos, phosphatic guano and alunite.

Some iuterest is being shown in the kyanite dep('·dt
at Yanmah, the 20 tons proelueed being a trial parcel.
A lnrge aud valuable deposit is indicated in this locality
if the tests prove the matcrial to be satisfactory.

'1'hc rehabilitation of the mining industry generally
has entailed extra work on the part of tfie technical
staff, and I wish to reeorel my apprcciation of the loyal
support of the Assistant State M,ining Engineer and all
Inspectors of Mines during the year under review.

I would also like to take this opportunity to acknow­
ledge the friendly co-operation and assistanee rendered
by all Departmental officers with whom I have had
dealings.

JOHN S. J!'OXALL,
State Mining Engineer.



APPENDIX No. 1.

Coal Mines Reg'lllation Act, 1002-102G.

ANNUAL REPORT OF THE BOARD OF 'EXAMINEHS }<'OH MTNP. MANAGERS, UNDER-MANAGER::';
AND OVERMEN.

Office of the State Mining Engineer,
Mines Department,

Perth, 2nr1 April, 194G.

The Under Secretary fol' Mines.

Sir,-'iVe submit here,,-ith, for the information of the
Hon. Minister for Mines, the Annual Report of tlH'
Board of Examiners for the year I!H5.

Examinations fol' CC1·tijieates.
Examinations for both First and Second Class Certi­

ficates were advertised to be held in April and Octobel',
hut no candidatl's were forthcoming.

Meetings.

As there was no business to be transaeted, it was con­
sidered unnecessary to call any meetinO' of the Boanl
during the year. . . b -

No examina tions heing held, there were no pn pers
:nailable for exehangc with kindrcd Boards.

Wc hll\'C the honoll1', ete.,

(Sgcl.) .JOHN S. FOXALL,
State Mining Bngineer,

(Chairmlln. )

(Sgd.) H. A. BLLIS,
Government Geologist,

(Member.)

(Sgd.) JAMBS GILLBSPIB,
Inspector of Mines, Collie,

(Memhel'.)

APPENDIX No. 2.
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REPORT ON ACTIVITIES OF BOARD OF
EXAMINERS FOR UNDERGROUND

SUPERVISORS FOR 1945.

Mines Department,
Kalgoorlie, 22nd .Tanuary, 1946.

The Chairman,
Board of Examiners for Underground Supervisors,

Perth.

I beg to submit the underground report on the opera­
tions of the Board of Examiners for Underground
Supervisors during the year ended 31st. Deeember, 1945.

A total number of twenty-two candidates sat for
examinations. Nineteen at Kalgoorlie, one at Menzies,
one at Norseman and one at Perth.

Examinations were held in .Tune, October and Deeem­
her. The oral examinations in June were conducted by
Mr. E. E. Brisbane, Dr. B. H. Moore and Mr. Vel'l'an.
In October by Mr.•r. S. Foxall, Dr. Moore and Mr. Ver­
ran in Kalgoorlie and by Ml'. .T. E. Lloyd at Norseman.
One in December was conducted by Dr. Moore and Mr.
Vel'l'an, and another in Deeembel: at Perth by Mr.
Foxall,. Mr. Brishane ,and Dr. Moore.

Of the twenty-two eandidates who sat for examina­
tion, nineteeen were suecessful in obtaining eertifieates.

Two duplicate Cel'tifieates of Competency were issued
during the year.

No Certificates of Serviee or Duplieate Cel'tifteates of
Serviee were issued.

Following are the names of persons to whom eCl-tifi.
eates were gmnted:-

Undergr01l1u) S1lpervisors' (' !·fiea'tes of Compel: I1CH.
1945.

Barrett, Charles Albert.
Beatson, Keith Alexander
Benbow, Charles Alfred.
Boyd, John Porter.
Coekram, Charles.
Dewar, Franklin Hector.
DaYidson, Roy Elyn.
Fowler, Francis Kersle)'.
Good. David vVilliam N 01'111a11.
Hume, Allan.
Illingworth, J ames Cedric.
Maley, George Morrison.
Marshall, Daniel Leonarcl Stanley.
McCmlll, Rieha1'd Leslie.
Powell, George VV.
Reibel, Richard Louis.
Sweetnam, vVilliam.
Usher, Edward .1ohn.
'iVestlow, Robert Herbert.

Dllpl'!cate Certificates of Competcncy.

592 Mal'l'iott, Robert Brown.
595 Morris, Leslie William.

(Sgd.) BRON FARISS,
Secretary to Board of Bxamiuers

for Underground Supervisors.
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APPENDIX No. 3.

THE FUTURE OF GOLD MINING IN WESTEH,N AUSTRALIA.

By C, Ji'. ADA:1I1S, B.E., F.S.A.S.JI.I.
Distriet Inspector of Mines, Cue.

Much has been \''l'itten recently ill cUl'1'ent periodicals
and tlw daily press. eoneel'lJing the role to be played
lJ,v gold after the prcsent wa 1'.

'rhe gcneral concensus of opinion is that gold will at
least niaintain its value for a considerable time to
come, with the possibility of a rise rather than a fall,
which is my interpretation of the jargon customarily
:Hlo]lted by the eWl10mics wizards of th.e day. In the
main there are two simple reasons for this statement;
iirstly tile straightening out of the chaos in Europe is
llot possible while there is a multiplicity of paper cm­
rencies without backing, anc] in which nobody, includ­
ing the holders, has any faith. 'fhe second reason is
that the British Empire, Russia, and America in that
order produce between them almost all the world's
gold. A third reason could be aiJded. It is that the
next war, \"hich is inevitable, will be financed, as ever,
throngh thc 11l:'dium of gold, by thosc possessing it, after
having bcen provoked by those who have none.

In passing it is interesting to recall that not so long
ago, fears were expressed by many that i\ lnerica might
rofuse to take any marc gold from ovcrseas, sincc she
was holding gold to the extent of 22,500 million dol­
lars. At tilc present day this sum represcnts approxi­
matcty one quartcr of the war cxpenditure of Great
Britain alone.

If thcn, gold is necesary to the world as a whole
we are entitled to assnme that there is a. future for the
mining of it in this ,state. The signs at present arc
that mine operators. from the smallest to the largcst,
are becoming increasingly aware of this fact, and are
on the look out for suitable prospects.

Prom the point of view of anyone with capit<al to
invest the immediate future of golc1 mining in the \Vest
is boand up with:-

(J). The treatment of ultra low grade smface de­
posits which will probably be made possible by the nse
of modern earUI moving equipment and special methoc]s
of milling.

(2). The location of new deposits. By present
methods of prospecting the odds against finding new
deposits are fairly high, and are a function of the size
of the deposit, its distance from civilisation, and from
the nearest hotel. It is however to be expected that
great advances will be made in the techniqne of geo­
phpieal prospecting probably through the medium of
nltra short wave radio, though nothing tangible can be
expectcd for many years to come. Since the intention
hcre is to deal with the immediate future of gold min­
ing, geophysical methods Inust be discarded for the
time being, but the time will surely come when orC'
bodies will be precisely detcrmined quantitatively and
qualitatively by this means, and it is suggcsted that
major mining companies should subsidise research in
geophJ'~iC's to a much larger extent than they do.

(3). The rehabilitation of known deposits which
have been partly worked. 'l'here are many such de­
posits which will at least bear a prelimhlary investiga­
tion and the idea behind this paper is to prescnt such
an investigation of the Nannine area, and to show that
thc combination of circumstances now existing in rc­
spect of this area warrants its consideration by an
operating group of medium size.

'I'he information here presented has been gathered
ham the lease registers in the Mining Registrar's Of­
fiee at Meekatharra, the annual reports of the Mines
Depurtment's Statists, and notes of various Inspectorp

of l\lines. [t is aliiO based on information contailll'l[
in Bnlletin ] ,I of the Geologic'al Survey, the geo[ogic'a I
plan facing page GO of the same BUlletin, and the truc­
ing accompanying this paper, which is taken frolll
the plnll in the NJinillg' R"gistnn"s Of!iec at J'vleeka­
thana.

Here follow some c'xplanations which should simplify
the study of thc figures presented.

At the top of "a"h talJlt· of proeluetion figures will
!)(' seen an apparently jumbled set of numbers, which
are lease numbers taken from the lease register. During
the history of most mines ground is pegged and re­
pegged with slight differences many times, and if a re­
]JOgglC] lease is not iclentical with a fonner lease it gets
a new name anel llUmber, but often takes in parts of
several olel leases all with nifferent numbers. The re­
sult is that it is a laborious business to hace produc­
tion figures from a given patch of ground that has
dHlngcd its number Jnany times. 'I'his work has, how­
ever, bcen done in the case of all figures shown herc,
and the jumbled set of figures referred to above re,
prc~ents a rough figurCJ diagram of the leases. The top
line of tigurcs gk,'s the numbers of the leases as t]\('y
existed in IDOl when DuIJetin 14 was printed, and ar
till'." :lfe shoWIl Oil Lw geologieal plan lacing page G(I<
The bottom line of figures represents the numbers as
shown on the cUlTcnt lease plan, a tracing of which is
supplied. Intel'lneeliate figures represent repegginV
between the two periods showing approximately, variou~

o"erlappings. Many intnmediate figmes have been
omitted for simplili.cation, since no production figures
were quoted, the leases apparently having been re­
pegged for sale or "dummying" purpose". In th('
figllrCJ diagram thCJ left hand side of the I,uge repre­
sents thc Northern cnd, with South on the right.

It will be noted that some of the figmes are followed
by the letter N, \vhile others are not. In the early dap
it was customary to add a letter, nsnally the first letter
from the name of the eentrc, to all lease numbers, bnt
this practice was later abandoned, and the number is'
now prefixed by the letters G.M.L. for Gold Mining
Lease. Leases are now commonly refened to by their
numbers only, and here, prefixes and suffixes have been
omitted where space demanded it.

It will be seen immediately that the figures qnoted
here to the end of 1903 do not agree with Gibson's
figures in Bul1etin 14. The reason for this becomes
plain on examination of the geological plan in Bul1e­
tin 14, where it will be seen that there are two major
lines of quartz reef; firstly the Mount Hall-Royalist
line, and secondly the Champion-Caledonian line, and
also a third area to the North represented on the plan
by 249:&, in which both reef and lode were mined.
Prom the point of view of this investigation it is de­
sirable to trace the individual production of each line
of orc, whereas Gibson quoted figures supplied by par­
ticular mining companies. Some of these companies
worked simultaneously and supplied flgures for leases
on two of the lines, while at other times two companies
worked leases on the same line. \Vhere possible flgnres
have been segregated and presented for the particular
line of ore to which they are applicable. Ji'or cases in
which it was not clear that any such segregation could
be made with any degree of certainty, a table of com­
posite production figmcs is shown.

All figures supplied to, and reported by the Statist
up to and including the year 1903 showed retnrns as
bullion. In 1904 and 1905 the task of reducing total
bullion figures to fine gold was undertaken and the re-



sults published together with the three previous year'b
productions for iine gold, in the Annual Report for
1906. In the accompanying tables sub-totals at 1903
show this adjustment and all gold thereafter is shown
as iine ounces.

During the years 1930-1935 inclusive, no statistics
were published in the Annual Reports of the Depart­
ment from which the tables were drawn. This omission
was probably caused by lack of funds due to the de­
pression, and the iigurcs would be in the possession
of Perth office, but it was not deemed expedient at this
stage to send for them. A table is presented which
shows that for the periocl in question 2953 tons were
treated for 2790.63 ounces, an average of slightly less
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than 1 oz. to the ton, which is eonsiderably better than
the average for the total of the three lines of reef.
'l'his ore was won from the whole N annine ;District, so
thUit probably only part of it came from the area in
question. ']'he omission of this small amount will have
little effect on an investigation of so broad a scope as
this, and seeing that the average Df ore omitted is
higher than the remainder, any bias is against rather
than for the general proposition.

In the remarks column certain iigures appear show­
ing dollied and specimen gold and cyanide gold, but
these amounts are also included for their respective
year in the column showing ounces.

Ahhl'eviations D. & S. Dollied and Specimens.

MT. JIALL-NANNINE-ROYALIST LINE OF REEF.

16N 166N 25N

55N 54N 47N

678N 1,181

1,717 1,718 1,715 1.713 1,000

Year. Lease No. Tons. Ozs. Ozs.jton. Remarks.

Before 1897 54N, 25N, 166N, 55N 2,445 5,213·00 2·11
1897 54N, 25N, 166N, 55N 232 230·03 ·9H
1898 16N, 25N, 160N, 54N, 55N 515 291·81 ·57
1899 16N, 25N, 166N 1,444 4,466'58 3·10
1900 16N, 25N, 166N 915 2,866'26 3·14 Includes 22·5 oz. D. & S.
1901 16N, 25N, 166N 32 1,364·26 42·63
1902 16N, 25N, 166N 809 881·82 1·09
1903 16N, 25N, 166N 1,475 1,833'31 1·24

7,867 17,147'07 2·18 Bullion.

7,867 14,360'45 1·82 Fine
1904 16N, 25N, 166N 2,079 2,440'44 1·17
1905 16N, 25N, 166N 870 766·83 ·88
1906 16N, 25N, 166N 1,165 586·66 ·50
1907 16N, 25N, 166N 829 863·82 1·04
1908 16N, 25N, 166N 1,661 1,019'73 6·1
1909 16N, 25N, 166N 1,886 1,912'85 1·01
1910 16N, 25N, 166N 1,754 2,961'23 1·69
1911 16N. 25N, 166N 2,094 1,493'28 ·71
1912 16N, 25N, 166N, 1181N 566 419·19 ·74
1913 16N, 25N, 166N 2,519 582·73 ·23
1914 16N, 25N, 166N 725 243·H5 ·34
1915 16N, 25N, 166N 350 170·89 ·49 8·71 D. & S.
1916 16N, 25N, 166N 188 1l0·11 ·58
1917 166N 60 76·58 1·28 37·47 D. & S.
1918 166N 60 36·55 ·61 17·38 D. & S.
1919 166N 54 173·93 3·22 133·72 D. & S.
1920 166N 25 96·42 3·96 40·07 D. & S.
1921 166N 15 59·87 4·00
1922 166N 303·79
1923 166N 112·12
1924 166N 48 131·98 2·75
1925 166N 5 10·46 2·09
1936 1715 II 8·88 ·81

24,831 28,942'74 1·16 Fine.

1926-1929 inelusive, and 1937-1943 inclusive, no production. 1930-1935 inclusive, no figures available.
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OALEDONIAN, OHAMPION, LINE OF REEF.

J,5N 7N 13N 17N 11N ION 8N
43 37

374 447 446 168 264 275 308
483N 473N 297 273

684 754 791 543
817
997

1,039 1,335
1,700 1,645 1,644 1,580 1,562

Year. Lease No. Tons. Ozs. Ozs./ton. Remarks.
Before 1897 7N 24 75·00 3·12 Bullion.
1897 7, 8, 10, 11, 13, 17 ... 9,796 5,614'32 ·57 Bullion.
1898 8, 10, 11, 13, 17 1,561 1,369'03 ·88 Bullion.
1899 8, 10, 11, 13, 17 770 668·30 ·87 Bullion.
1900 8, 10, 11, 13, 17, 273 4,878 2,607'15 ·53 Bullion.
1901 8, 10, 11, 13, 17, 273 1,649 1,445'90 ·88 Bullion.
1902 7, 8, 10, 11, 13, 15, 17, 273 5,191 3,588'50 ·69 Bullion.
1903 7, 8, 10, 11, 13, 17, 273 1,413 3,990'35 2·82 Bullion.

25,282 19,358'55 ·76 Bullion.

25,282 16,042'34 ·63 Fine.
1904 8, 10, 11, 13, 17, 543 740 515·99 ·70
1905 8, 10, 11, 13, 17, 543 856 824·31 ·96
1906 8. 10, 11, 13, 17, 543 661 389·11 ·59
1907 8, 543, 684, 754 1,315 313·37 ·24
1908 8, 543, 754, 791 1,646 1,197'11 '73 538·94 Cyanide.
1909 8, 543, 754, 791, 817 ... 1,755 830·25 ·47 14·79 D. & S., 237·75

cyanide.
1910 8, 791, 817, 1039 385 381·36 ·99 18·08 D. & S., 229·46

Cyanide.
1911 8, 543, 791, 897 2,972 990·65 ·33
1912 543, 791, 817, 1039 724 231·73 ·32
1913
1914 1335 100 33·94 ·34
1915 1335 80 14·03 ·18
1936 1580, 1645, 1700 123 88·93 ·72
1937 75 30·90 ·41
1938 65 62·94 ·97
1939
1940 35 26·87 ·74
1943 5·42

36,814 21,979'25 ·60 Fine.

1916-1929 inclusive, and 1941-1942 inclusive, no production. 1929-1935 inclusive, no figures available.

QUEEN OF THE LAKE LODE.

167N
249N

Year.
1899
1900
1901
1902
1903

To end of 1903

To end of 1903
1904
1905
1906
1907
1908
1909
1910
Before 1936
1936
1937
1938
1939
1940
1941
1942
1943

249N
249N
249N
249N
249N

249N
249N
249N
752N
752N

1028N
1564N
1564N
1564N
1564N
1564N
1872N
1872N
1872N
1872N

605N

1,585N

Lease No.

752N
1,028N

1,564N 1,58lN 1,589N
1,872N

Tons. Ozs. Ozs./ton. Remarks.
1,060 437·90 ·41 Bullion.

90 85·00 ·94 Bullion.
1,258 794·80 ·63 Bullion.

189 166·65 ·88 Bullion.

-_.-
2,597 1,484'35 ·57 Bullion.

2,597 1,241'20 ·48 Fine.

208 93·72 ·45 Fine.

32 22·29 ·70 Fine.
131 31·97 ·24 Fine.

19 4·10 ·22 Fine.
6,125 615·56 ·10 Fine.
3,754 359·94 ·09 Fine.
6,333 497·13 ·08 Fine.
3,604 927·27 ·26 Fine.

378·43 Cyanide.
664 178·17 ·27

5,492 1,225'79 ·22
848 236·95 ·28

9·21

29,807 5,821'73 ·19

1911-1929 inclusive, no production. 1930-1935 inclusive, no figures available.
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COMPOSITE PRODUCTION FIGURES.

Queen of the Lake-Caledonian-Champion.

167, 168 ...
7, 15, 42, 44, 45, 47

Year.

Before 1897
1897

Year.

1896
1899
1900
1901
1902

Lease No.

167N, 168N
167N, 1681'<

Lease No.

7, 15, 42, 44, 45, 47
7, 15, 42, 44, 45, 47
7, 15, 42, 44, 45, 47
7, 15, 42, 44, 45, 47
7, 15, 42, 44, 45, 47

Lease No.

Tons. Ozs. Ozs./ton. Remarks.

7,374 5,943·00 ·81 Bnllion.
1,185 551·40 ·46 Bullion.

8,559 6,494·40 ·76 Bullion.

8,559 4,997 ·50 ·58 Fine.

Champion-R01/alist.

Tons. Ozs. Ozs./ton. Remarks.

9,951 5,848·00 ·59 Bullion.
2,516 1,258·01 ·50 Bullion.
1,000 437·15 ·44 Bullion.

1,322·55 Cyanide Bullion.
2,093'80 Cyanide Bullion.

13,467 10,959·51 ·81 Bullion.

13,467 8,965·51 ·67 Fine.

TOTAL OF COMPOSITES.

Tons. Ozs. Ozs./ton. Remarks.

8,559 4,997·50 ·58 Fine.
13,467 8,965·51 ·67 Fine.

22,026 13,963 ·01 ·63 Fine.

TOTAL PRODUCTION FIGURES FOR THE THREE LINES OF ORE.

Tons. Ozs. Ozs./ton.

Mt. Hall-Nannine-Royalist 24,831 28,942·74 1·16
Caledonian-Champion 36,814 21,979·25 ·60
Queen of the Lake 29,807 5,821'73 ·19
Total of Composites 22,026 13,963'01 ·63

113,478 70,706'73 ·62

TOTAL PRODUCTION FOR THE WHOLE NANNINE DISTRICT TO THE END OF 1943.

For three lines of ore

Tons. Ozs. Ozs./ton.
127,328 81,385·96 ·64
113,478 70,706'73 ·62

----
13,850 10,679·23 ·77

VOIDED LEASES AND SUNDRY CLAIM:S.

Tons. Ozs. Ozs./ton.
1936 97,521 74,278'74 ·76
1929 94,568 71,488'11 ·75

2,953 2,790·63 ·94

HISTORY OF THE AREA.

The following outline has been culled from the re­
marks of various Inspectors of Mines, and from Annual
Reports of the Mines Department.

l89l-Gold was first found in payable quantities at
Nannine by Bayley before he found Coolgardie. ~rhe

first lease pegged in the MUTchison was IN, later be­
coming l6N, and known as the Mount Hall, and is now
part of 1717 and 1718.

l895-lN, later l6N, then a 12 acre lease, employed
22 men and was equipped with a 10-head battery.

25N, a 9 acre lease, employed fOUT men but had no
battery.

20N, in the Queen of the Lake area, was an 8 acre
lease equipped with a 10-head battery and employed
four men.

l896-A 20-head mill was being erected on leases
ION, UN, I3N, I7N, by the Champion Reefs Mining
Co., Ltd. They employed 40 men and held 51 acres of
ground. Queen of the Lake area employed eight men.

1897-According to W. F. Greenard, Inspector of
Mines of the day, the batteries at the Champion and
Champion Extended crushed ore at a CG3t to themselves
of 7s. 10d. per ton, and mining costs were 13s. 4d. per
ton, a total of 21s. 2d. per ton, 01' approximately 5
dwts. per ton with fine gold at £4 5s. per ounce.

1900-The first cyanide plant known as the Nannine
Cyanide ·Works, was erected and started operations.

1902-Champion Reefs had 30-head of stamps and
Champion Extended had 20-head, while the Mt. Hall-­
Royalist line, had been amalgamated and had a 10­
head battery on the job. It was officially stated that
mining at depth at Nannine was rather disappointing.



1904-Champion Reefs now using a cyanide plant of
eight vats.

1906-Caledonian. "A main shaft" was 230 feet deep
and the reef 2 to 6 feet wide "said to average 30
dwts. ' , 'rhe Caledonian Extencled was "said to be
similar in width and values to the Caledonian."

1907-Caledonian. The shaft reached a depth of 180
feet with 110 feet of drive from the bottom. The re­
sults were disappointing.

Note discrepancy in figures for depth of shaft. Both
reports are by F. J. Lander, Inspector of Mines.

Nannine. Bottom level at the centre shaft was at
200 feet with gold showing freely going North.

A State Battery was erected and started crushing.

1909-The Mt. Hall lease was being worked again.
At the 140 ft. level drives were 150 feet North and 50
feet South of the shaft, while at the 100 ft. level they
were 100 feet North and 100 feet South. 'rhe Champion
was taken up again and worked by a party of six men.
40 feet below the surface the reef was 6 feet wide and
15 dwts. to the ton.

1911-In the first half of the year the Mt. Hall reef
was worked over an average width of 2 feet for an
average value of 20 dwts. During the second half of
the year the Nannine section was worked and averaged
12 feet wide and 12 dwts from which 15 men broke
200 tons per month. New p-lachinery was about to be
erected consisting of an 80 H.P. gas engine, 10-head
mill, cracker, grinding pans, ore bins and tanks. Mine
was looking better than in the previous year.

Caledonian. Bewick Moreing and Co. held an option
and did several months' work but turned the mine down.

1912-" The Nannine gold mine which is the oldest
mine on the Murchison, is now only 200 feet deep and
has been practically full of water during the past
year. The returns from this mine are 21,985 tons of
ore for a return of 36,639 ozs. of gold

The management is now showing signs of doing
something of a practical nature. A 10-head mill has been
erected together with ore bins, elevator, rock breaker,
wheeler grinding pan at the bottom of each copper
table, concentrating tables and electric light. The power
will be supplied with a 30 H.P. suction gas engine."

So wrote Inspector Deeble for 1911 and 1912. Note
the discrepancy in the horsepower of the engine, and it
is difficult to see where his gold production figures came
from.

1913-The Nannine mine is working day shift only
which has limited the output.

"This mine has a large amount of ore opened up by
drives and the manager states the greater part is pay­
able.' '-Inspector Deeble.

1914-There is very little mining doing at this
place (Nannine) and the only mine that has kept the
place .,going during the year is now under exemption
(presumably the Nannine).

The State battery was closed down and removed on
March 5th.

1915-" The Nannine gold mine has been employing
on the average of five men and has treated 390 tons
for a return of 233.75 oz.

Although one of the oldest mines on the goldfield
the lowest level is only 200 feet which is very surpris­
ing in view of the fact that very rich gold was obtained
from the surface down to that depth.' '-Deeble.

1917-Nannine has been very quiet during the year.

1924-' 'The Nannine gold mine has been worked on
a small scale durblg the year, but on account of the
water the mine had to be worked on a larger scale to
obtain satisfactory results. The ground has been worked
by different parties under different name~. The records
show that 28,333 tons have been treated for 41,997
ounces of gold and this amount has app.trently been
t.aken out of the reef for a length of 2,000 feet. The
deepest point is 174 feet. This result spea~{s for itself
put to go deeper it would be necessary to lllstal pump­
ing machinery to cope with the water. "-Deeble.
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A~ter 1925 practically nothing was done except pros­
pectmg in the Nannine area until the recent pre-war
gold boom.

The above statements are presented for what they are
worth, and although containing discrepancies, they give
a general idea of conditions.

. T!l~ three pag~s which follow are a copy of a report
ln tIllS office, wInch is fairly explicit and has therefore
iJeen quoted in full. '

THE NANNINE DISTRICT.

I visited the following mines in this district on 29th
January, 1909;-

G.M.L. 166N, Nannine Gold Mine, owned by J. G.
Robinson..

'I'he b:::ttery is being overhauled and repaired and
only a lIttle development work is being done under­
ground. The Mt. Hall lease to North and Royalist
lease to South under the same ownership are not being
worked.

I went in the new main shaft to the 200ft. level at
which point the reef is 69 feet to the East and shows a
width of 66 inches. The reef is continuous in North
drive to the face at 275 feet from crosscut,. and some
stoping has been done at points where values were par­
ticularly good. The face shows 90 inches of solid quartz
plus 30 inches of ore on footwall separated from main
body by a seam of country. The reef is almost verti­
cal in greenstone country rock, which is solid good
standing ground but not difficult to break.

The quartz is bluish-grey in colour and carries iron
pyrites in veins and scattered through the stone. The
assay value of the face is given as 12 dwts. per ton
of which 6 dwts. is recoverable by amalgamation and
the balance by cyanide treatment.

The South drive has been carried 260 or 270 feet
from crosscut and the extension of this is the only
work now in hand. At about 100 feet South of the
crosscut a hard diorite dyke was met with and has
proved about 160 feet wide. This dyke has dip South
on footwall side of reef of about 18 feet in 100 feet
and about 5 feet in 100 feet on footwall side, and an
Ea,st and West strike. The strike of the reef is about
3 0 West of North. The above figures are from Mr.
Robinson. He has picked up the reef on South side
of dyke and to the West of line of reef as seen in drive.

On the 130ft. level the l',cef was cut East of shaft at
,about 74 feet. To the South the drive was extended
South until the fault was reached, and to the N01·th
the level was opened for 270 feet. Above this level a
considera.ble amount of stoping has been done at points
where good values were met with. The country rock
at this level is much softer than that of the 200ft. level,
but stands well.

The richer slmtes of gold bearing stone pitch Nortll
at an angle of 30 0 and very rich patches are occasion­
ally met with.

In the portion of the mine inspected by me there is
certainly a fine body of stone, and it should be payable
throughout if it could be passed direct to a large bat­
tery. 'rhe further testing of the reef at depth is also
much to be desired and in view of the length of reef
as shown through and beyond, the three leases named,
and its size at 200 feet good results might well be anti­
cipa,ted.

G.M.L. 830N, 12 aC1'OS, Pos8ingham and others.

This is on the same lille of reef as the Nannine mine
and to the South of that property. A shaft has been
sunk 20 feet and the best of tlle stone being raised is
of the estimated value of 10 dwts. per ton.

'I'he shallow water level and the accumulation of
water in neighbouring workings will be against sinking
the shaft much deeper.



a.M.L. 273, "Oaledonian," Meehan, Irving, D01lglas,
McNmnara, Bond, Davis and Anderson.

No mining is at present being carried on. The inflow
of water (level at 50 feet) is about 2,000 gallons per
hour and boiler power is not quite sufficient to permit:
of pumping and hoisting for further shaft sinking. TIlt,
question of increasing power is now under considera­
tion. The cost of firewood amounts to about £45 per
month.

A crushing of 250 or more tons is now being sent
to the battery. This has been broken from the North.
stope above 100ft. level. The value of the ore is esti­
mated at from 8 to 10 dwts.

The reef is at the contact line of granite and green­
tone mid the ore is described as making in bulges on
the granite side. 'I.'he best values are in the bulges.

The reef at the lowest level (190 feet) is stated at 8
feet wide, to be highly mineralised and yielding an
assay value of 11 % dwts. per ton. A crushing of 820
tOns gave a gross content of 9~!:l dwts. per ton.

a.M.L. 791 N, 5 acres, P. ColUston.
This is on the South end of the Champion reef ad­

joining the Caledonian. 'rhe reef shows a solid face
6 feet in width, dipping about 45 feet West and is now
being wor~'c·d at a depth of 30 feet on the incline.

The gold occurs in flat chutes following narrow seams
in the qual tz and a little is also found throughout the
solid stone.

A crushing of 190 tons yieldecl 15% dwts. by amal­
gamation and sands assayed 5 dwts.

The enclosing country is grcenstone.

a.M.L. 754N, 24 acres, Arnold and others.
On the Champion reef, at a point East of old battery

site. The stone being mined is some left by the original
company and there is a great qua,ntity of it.

'The gold occurs along the hanging wall sicIe in a nar­
row seam, and in the quartz a little distance from the
wall.

A crushing of 30 tons yielded 18 oz. total. A parcel
of 150 tons is now being broken out, of the estimated
value of 8 dwts. per ton.

On same lease West of main reef is a reef that is
almost vertical ancl estimated at 11 dwts. per ton at
water level. The owners will try this later on.

The shaft through which the ore is being hauled is
circula,r in shape, is t.imbered, and the ground appears
to be standing very well.

a.M.L. 840N, 24 acres, "Am.ie and Margaret," Voa'k,
Isepponi (md Minghini.

This is at the North end of the Champion reef, but
doubtful if it be a continuation of same. Sinking has
been carried to water level (50 feet). The stone being
raised is a vughy quartz, ironstained and associated
with muscovite in fine specks. The owners estimate the
value at 8 dwts. per ton.

P.A. 336N, 18 acres, "The New Year," Hartigan ancl
Moss.

South-West of Nannine mine.
The reef in this lease has, in past years, been taken

out to the surface for a length of 400 to 500 yards and
a width between walls of about 40 inches; but to what
average depth I could not ascertain. The walls are
granite. '1'he reef has strike slightly East of North
with a Westerly dip.

The present owners are working on the reef in a
shaft 50 feet from surface. There is a width of about
".2 inches of very hard, banded, dark coloured quartz,
mineralised to some extent. Prospects of free gold m'e
estimated at 20 dwts. per ton.

The mine is on the plain almost at lake level a,nd the
inflow of water is about 1,200 gallons per 24 hours. The
owners unwatered the shaft and workings with buckets
and windlass, and the steady inflow compels them to
maintain a considerable abount of bailing. This, . to­
gether 'with the very hard quartz prevents them making
much progress in mining.
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From the statements made by one of the owners it is
probable that an application will be made under the
Mining Development Act, 1902, for assistance to cope
with the water. Said owner considers that a windmill
'I'ould do all that is required.

'I.'he above mines are all that I visited on this trip
to Nannine.

E. DAVENPORT CLELAND,
Inspector of Mines.

The information as presented up to this point is more
or less factual, being mostly a matter of record, and
from it we are entitled to draw certain reasonable con­
clusions. \Vith these conclusions will be presented other
information (the authority for which will be quoted)
perhaps of a less factual nature, but nevertheless of
some credibility.

The first point that anybody inclined to show interest
in this proposition will seize upon, is the reason for the
abandonment of the option on the Caledonian held by
Bewick, Moreing and Co. in 1911. I have no docu­
mentary evidence of this option, but have seen a blue
print of the assay plan made during its currency. 'rhis
plan was shown, to me in 1941 by Mr. Eo B. Eo 'Thread­
gold, who was then the proprietor of the local hotel in
Nannine and also was continually interested in a small
and practical way in mining in the area. Shortly after
this Mr. 'rhreadgold joined the Air Force and his pre­
sent whereabouts is not known to me.

From memory I would say that the sampling was
largely confined to the bottom level, and that approxi­
mately 150 assays showed a length of 300 feet of ore
averaging 6 dwts. per ton over a width of 5 feet. '1'hese
figUl'es 1 cannot guarantee to be exact, but affirm that
anyone relying Oll them would not be badly misled. Com­
pare these figures with those shown for the years 1906
and 1907 in the history of the field as set out above.

The history of the Great J!~ingall Mine which was
operated hy Bewick, JYloreing and Co., shows that it
W>lS well past its prime in 1911, so that apparently they
were looking for something to help them out, but even
though on the down grade the figUl'es for the ]'ingall
for that year showed an average extraction of 8.1 dwt.
Hence it is not surprising that it did not take long to
decide that the Caledonian with ore of a tenor of 6 dwt.
was not a suitable prospect.

Referring back now to the production table for the
Caledonian Champion line of reef, from 1912 onwards,
it is reasonable to deduce that the abandonment of the
option by 13ewiek, Moreing and Co. relegated the entir,e
line of reef to the status of a prospectors outfit, and
the hoom of tho early nineteen thirties seems to have
done little to bring it to the fore again, though produc­
tion figures fOl' tb.e boom period show a considerable in­
crease in grade for small tonnages.

In general, the Champion Caledonian line of reef can
be said to have been a medium grade producer with a
fair amount of reasonably high grade dirt available. '1'he
Caledonian G.J\!I.L. 1580 is held by W. Robinson, now of
the A.I.F., under vVartime exemption.

'1'urning now to the Queen of the Lake area we see
immediately that it has always been a low grade pro­
position, though in its early stages some medium grade
ore apparently was selectively mined.

The figures for the period just before 1936 to 1939
inclusive, for the lease 1564 are interesting. 'l'hey show
that 19,816 tons were mined and treatec[ for a return
by amalgamation and cyanidation of 2,778.33 oz., equiva­
lent to a l'ecovery of 2.8 dwt. per ton. During this
period the mine was equipped with a 40-year-old steam
winder and much other junk from the old Fingall, and
the most decrepit 5-head mill that I have seen still
operating. Most of this plant is still on the ground.

The 1940-1943 :figures for G.M.L. 1872 are also of in­
terest. During this period the lease was operated by
a syndicate of four prospectors, who applied to the



I1Iines Department for funds to erect a battery. 'rhe
f;pplication, which was reported on by myself, ~I'as re­
fused on the grounds of insufficient development, and
the fact that war conditions were then beginning to be
felt in the industry. The prospectors were persuaded
to cart their dirt 26 miles to 'l'riton Gold Mines, who
were then crushing outside ore in an effort to keep
their mill at full production. The result was that the
men sent up to 40 tons per day to 'l'riton from which
they made a handsome profit, and when C'onditions got
too bad they were able to get exemption on their lease
and walk out ,yithont haYing a. plant on their hands
and a debt over their heads. 'l'hey also did a good tlll'n
to 'I'riton Gold Mines Ltd. 'l'hi~ lease is one of the
only two ill th(~ nrea thnt is still held (uncler wartime
exemption) and the holders intend to work it imme­
diately conditions became more favourable. 'l'he ore
is 25 feet wide in places and of a somewhat patchy
nature. 'rhe prospectors mined it by hand and sent the
lot to Triton and were paid on assay on a sliding scale,
and th"e ore was treated together with 'l'riton ore. The
reeovery works ont at 4.7 dwt. 'rhe ore body which is a
faulted extension of that on G.M.L. 1564 is worthy of
further exploration laterally and in depth. The deepest
part is 100 feet where the ore is 1:3 feet wide in a cross­
cut from the bottom of. a winze. Samples taken from
this crosscut and assayed at Triton showed consecntive
assays and widths of 5 feet at 2 dwt. 5 gr., then 5 feet
at 9 dwt. 2 gr. and 3 feet at 5 dwt. 19 gr.

'rhe most interesting of the three lines of ore is the
Mt. Hall-Nmmine-Royalist line of reef, and more re­
ferences have been made to it in the past by other ob­
servers, than to the other ore bodies of Nannine.

From its record it must be classed as a high grade
shoW, in the main with some shoots of very rich stone
and patches of specimen. In only three of the years of
the 29 for which averages are s110wn did the grac1e fall
below half an ounce to the ton. Patches of gooc1 stone
have apparently been worked to a maximum depth of
200 feet over a length of at least 2.000 feet and widths
of 2 to 12 feet. A reasonable inference to draw is that
there would be considerable amounts of stone left in the
old workings with a grade of from 5 dwt. to 10 dwt.,
since nowhere is it stated that the reef cuts out or is of
a lenticular nature. In fact Gibson states that it can
be "followed in an almost perfectly straight line on the
surface for a distance of over a mile." On the geologi­
cal plan it actunlly scales nbout 92 chains nnd the plan
shows that by 1903 shafts had been sunk over almost
the entire length, showing that some gold must have
been found south of the Royalist lease although no pro­
duction is shown in the records.

In the past it has been noted as a mine of promise
on four occasions, firstly by C1eland in 1909, and three
times by Deeble in 1912, 1915, and 1924, but it is ob­
vious from subsequent records that the mine was never
worked on the scale that either of them expected.

All of these leases are now open for pegging.

Speaking now of the three lines of ore from a general
point of view one notiees that the figures ronghly re­
flect changes of the day, such as decreased production
during the years of the war of 1914-18, the post-war
depression, and to a lesser extent the gold boom of the
nineteen-thirties. The last of these three points cntches
the imagination. It is a fact that of all the gold mining
towns on the Murchison Railway, Nannine alone derived
no benefit from the last gold boom, and one would ex­
pect a very definite reason for this.

The accepted reason, given to me about the last half
of 1939, wns that the failure of Nannine was caused
by the avarice of one man, J. G. Robinson. Robinson
gnined control of the Mount Hall-Nannine-Royalist line
of reef very early in the piece. He is shown ns manager
of th e Royalist in the year 1895 and he retained his
hold over these leases till his death in N annine just
nfter I came to Cue in 1939 or 1940. It is clear that
this reef is the plum of the Nannine district and any­
one seeking to revive mining would be likely to concen­
trate on it as a first string. Actually 'Western Mining
Corporation are said to have bored some holes on the
reef with favourable results, but Robinson is said to
have wnnted £40,000 cash, but I do not know the exact
terms, or the lease or leases for which he wanted this
money. At any rate his son, W. Robinson (ref.erred to
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before as the holder of the Caledonian) verbally con­
firmed all of the above in general terms to me, so that
there is some justification for the accepted opinion.

GEOLOGY.
Bulletin 14 gives a complete exposition, and though

it was printed 42 years ago, there have been few addi­
tions of importance to our general knowledge since that
time. 'l'he plan shows that the gold occurs in association
with a granite-greenstone contact, which is the common
mode of all the major deposits of Western Australia.
Experience lws shown that in this type of deposit the
gold is more permanent when found on the greenstone
sitle of the contact, as the bulk of it is at N annnie.
Although there are many similar deposits in the 'West,
which hal'e been 'I'orked and abandoned when the grade
dropped, all authorities are agreed that there is no
known scientific reason for assuming that since the
grade has dropped to such an extent in the first 200 feet
vertically, it is likely that in another 200 feet there will
be no gold at all. 'l'his means that the rich gold was
due to the surface enrichment of otherwise' ordinary
grade deposits, for which only vague reasons ean be
given.

A few remarks about the Queen of the Lake area
should be in order. On the plan quartz reefs are shown,
but no lodes, though in the context Gibson briefly de­
scribes the lode as being "a highly altered belt of
greenstone, and has no defined limits." From this de­
scription and the plan it might be thought that this
lode is the usual Murchison variety of quartz-iron­
stone dyke, many of which are shown on the plan. This
is not the case. The lode is, as described by Gibson, a
highly altered greenstone, but in the bottom of the winze
on a.M.L. 1872 at 100 feet below the surface a shear
is appnrent which defines the hanging wall of the lode.
'rhis lode appears to me to be a faulted extension of
that worked by Bernales on G.M.L. 1564, the fault being
caused by one of the quartz ironstone dykes cutting
through and displacing to the East that section of the
lode now to be seen on G.M.L. 1872. Near the surface,
weatherinp: has been so great as to preclUde the ready
determination of the exact character of the lode.

n is interesting to speculate on the likeness between
the Mt. Hall-Nmmine-Royalist line of reef and the
Great Fingall reef. The general geology is very similar
and Cleland, describing the Nannine reef at the 200ft.
level says: "The quartz is bluish grey in colour and
carries iron pyrites in veins and scattered through the
stone. " The Fingall was a bluish grey quartz carrying
pyrites, and made bulges as does the N annine, which
is considerably narrower but probably longer than the
1<'ingall. The Fingall did not attain nny great promi­
nence until taken in hand by a strong company. Like
the N annine it showed a falling off in value at shallow
depths) but a consi(lerable enrichment took place below
400 feet.

The following random production figures give an idea
of the history of the Fingall:-

Tons. Ounces. IOzs./ton. Remarks.

Before 1897 .. , 32,552 21,764 ·67 Bullion.
1902 ... ... 75,939 124,680 ],64 Bullion.
1903 ... ... 98,200 157,272 1·60 Bullion.
1904- ... ... 141,976 156,702 1·10 Fine.
1905 ... ... 181,534 159,774 ·88 Fine.
1906 ... ... 222,892 121,163 ·54 lTine.

The mine was first found by Heffernan in 1892 or
thereabouts, and was operated till 1899 by Consolidated
llurchison Gold Mines Ltd., and taken over by Great
:B'ingall Consolidated in that year. The figures bear out
the statement that the elll'ichment took place, and show
how subsequent large scale operation is able to decrease
grade and increase tonnages to be profitably mined.
Something similar might be done on a smaller scale with
the Nann'ine.

'l'his seems a convenient stage at which to refrain
from pushing this comparison any further, lest one be
eharged with wishful thinking, a common complaint in
these clays.
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The total amount of cyanide gold reported from Nan­
nine is as follows:-

Note that neither here nor in the previous tables is
any eyanide production shown for the Mt. Hall-Nannine­
Royalist reef, which was the richest of the three. The
figures in the above table for the Nannine cyanide works
probably should be added to this reef though this is not
certain.

Clearly then, the study of cyanidation gives us no
positive information regarding future treatmont pro­
eesses, sinee we cannot get sufficient information to de­
cide on even a rough average extraction by amalgama­
tion or cyanidation for any or all of the lines of ore.

Before leaving the subject of ore treatment there is
a further consideration worthy of mention. The parallel
series of hematite bearing quartzites shown on the geo­
logical plan form the crest of a ridge which in severn I
places falls sharply away both to the East and West.
This is not apparent from the plan since no contours are
shown. The Nannine lease (166N) is about 70 feet above
the township. The gradients are such "that a mill site
coulel be chosen which would eliminate elevation to some
extent and facilitate elisposal of tailings, thus making
for simplicity anel low capital anel operating costs.

When reporting cyanide gold the Statist does not show
what tonnage of ore was actually cyanided for any par­
ticular amount of gold. The above total reported pro­
duetion for the total reporteel tonnage mined (127,328)
for the same period works out at an average of 1.1 elwt.
per ton. It is unlikely that this grade woulel have been
payable in those days, anc] the assumption again is
that only the richer parts of the saneIs were treated.

Old photographs of the cyanicle plants show that the
vats were of about 20 tons capacity and since records
show that cyanide prOduction was limited to a com­
paratively few years, it again appears as if treatment
was confined to the richer sands, partieularly since the
biggest plant had only eight vats (Ohampion Reefs
Gold Mine Ltd.). In short, the plants were too small to
have treatecl all the sands that had been mined, in so
short a time.

6,970'30

Ozs.

538·94
237·75
229·46

1,322'55
2,093'80

355.60
1,409'66

404·11
378·431939

Year.

1908
1909
1910
1901
1902
1907
1908

Mine.

Caledonian-Champion
Caledonian-Champion
Caledonian-Champion
Composites: Champion-Royalist
Composites: Champion-Royalist
Nannine Cyanide Works
Nannine Cyanide Works
State Battery Total
Queen of the Lake

ings Area 14N, which was just West of the Mount Hall­
N annine-Royalist reef and worked with three vats. In
1908 ancl 1909 the N annine leases are shown as having
a 3-vat plant, while Finey Bros. plant is not listed.
It is probable that these three plants are identical, l)ut
had changed hands in the course of time. In 1910 this
plant had been extended to four vats. In 1904 and 1905
the Ohampion Reefs Gold Mining 00. Ltd. had a plant
of eight vats and the Champion Extencled operated a
small plant for a short time a year or two later. By
] 915 all cyanide plants had apparently disappeared from
Nannine, the last to go being the Nannine plant, which
is listed up to 1914. The State battery erected in 1907
and closed in 1914 also used cyaniclation. Production
figures show no cyanidation returns after 1912, until
1939, when sands from the ore worked on G.M.L. 1564
by the Bemales interests were treated in a plant ereeted
for the purpose. It will be seen from the production
tables that a relatively small amount of dirt was mined
at Nannine during this period and records show that
the only remaining stamp battery was situated on the
Mt. Hall-Nannine-Royalist reef, which was still in exist­
ence in 1926, but appears to have been got rid of shortly
after. From this we deduce that after 1912 some of the
dirt erushed in N annine was not cyanided, while some
of the ore mined there was probably crushed in State
batteries at other centres.

TREATMENT.

From the records it is plain that all ore mined in the
Nannine area was crushed by various stamp batteries
and the sands cyanided in ordinary leaching plants,
usnally a considerable time after crushing, since in the
earliest days of the field the cyanide prQcess was not
in commercial use.

Oleland has noted the presence of iron pyrites in his
report on the Nannine, G.M.L. 166N, and states that of
a 12 dwts. face, 6 dwts. is recoverable on plates ani] 6
dwts. by cyanidation. I was also informed by the pros­
pectors that worked G.M.L. 1872, in the Queen of the
Lake area (and which has been referred to before),
that at the bottom of the winze at 100 feet below the
surface, snIphides were encountered in the ore. '1'he
winze bottom is below the static water level of the
country.

It is also to be recalled that Deeble, describing addi­
tions to plant in 1912 (see History of the Area) says
that the new plant was equipped with a Wheeler grind­
ing pan at the bottom of each copper table, and con­
centrating tables.

No mention is made at any time of any minerals
such as antimony, arsenic or copper, which ,vould con­
siderably complicate extraction processes. It is prob­
able that the combination of gold and pyrites is of a
mechanical nature, as in the case of most Murchison
mines, for example, Meekatharra, Triton, Great Fingall,
and Hill 50. These mines treated their ore by ordinary
methods for the most part, although for a time con­
centration and roasting was used at both Great Fingall
and Meekatharra. It seems then that we are entitled
to expect that the treatment of Nannine ores is a prob­
lem of moderate climensions only.

With further regard to the problem of treatment, it
might be expected that an examination of the history
and production figures for cyanidation only, would be in­
formative. The results of such an examination prove to
be more or less inconclusive, but they will now be set
out as a matter of general interest.

The first cyanide plant was erected in Nannine and
treated some ore in 1900. In 1907 a plant known as
Finey Brothers cyanide works was in operation on Tail-

MINING.

In examining the records from the angle of difficulties
to be expected in the actual mining of the ground, only
two indications can be found, both dealing with the
N annine Mine. The first one appears at the bottom of
page 58 of Bulletin 14 where Gibson has noted that
"the country at this depth (120 feet) is very soft and
broken." Oleland in 1909 states, "The reef is almost
vertical, in greenstone country rock, which is solid,
good standing grouncl, but not difficult to break" This
refers to the 200ft level, whereas Gibson was unable to
inspect this level since it was under water at the time of
his visit. Oleland also records that "the country rock
at this level (130 feet) is much softer than at the
200ft. level, but stancls welL"

In 1940 I examined a small part of the upper work­
ings of the Oaledonian (G.M.L. 1580). They were in
soft oxidised ground, and the drives were lightly
timbered, while the stopes above hacI been filled. At that
time, this filling was being run out by W. Robinson and
E. B. Threadgold, and sent to Triton mill. I then formed
the opinion that the ground could have been mined
without filling and very little timber.

On G.M.L. 1872 in the Queen of the Lake area worked
by the party of prospectors referred to before, the
ground down to 70 feet was sufficiently soft to be
augered, and the prospectors wOl'ked it by this means,
without using timber, but leaving pillars here and there.
Widths up to 25 feet were worked where the ore bulged,
but the ore channel at 100 feet has been consolidated,
being about 13 feet wide and in harder ground.

The gist then, of available information, is that the
problems to be faced in mining are normal. None of
the inspectors of the past has commented on mining
difficulties, which one would have expected them to do
if there had been any. In effect, no news is good news,
as in the case of the water question.



WATER.

Clelanel has recoreleel the quantities of water to be
expecteel in the Caleelonian (273N) which was making
2,000 gallons per hour, anel the New Year (336N) to
the South of the Caleelonian, with an inflow of 1,200
per hour, both in 1909.

Deeble, in 1912, notes that the Nannine mine was
"practically full of water eluring the past year," but
eloes not at any stage give the amount to be copeel
with. Again in 1924 Deeble refers to water in the Nan·
nine Mine, anel at first sight it woulel seem that the inflow
was troublesome. A glance at the proeluction table for
that year puts a elifferent complexion on the matter,
since it shows that only 48 tons of stone were treateel,
so that the hanelling of any water at all woulel be a
serious burelen on this small scale, as he points out.

N one of the writers of the past have reporteel any of
the mines to have ever been in any real elifficulties with
water. It woulel appear that nearly all of them alloweel
the water to rise anel lowereel it again more than once
during their lifetime, with the usual pumping equipment
of the elay.

It is to be inferred that the amount of water to be
hanelled in any of the mines above 200 feet is moderate,
and insuflicient to increase mining costs to any extent,
when worked on a reasonable scale.

Another look at the geological plan in Bulletin 14
brings to light the fact that Lake Annean is less than
half a mile from the Mt. Hall-Nannine·Royalist reef.
Though this lake is normally dry an unlimiteel supply
of salt water suitable for milling purposes coulel be got
by sinking a hole in it a few feet eleep.

'fhe attacheel tracing shows two Government water re­
serves so that the question of fresh water for domestic
purposes has apparently alreaely been settleel. There is
at pI'esent a stanelpipe in the main street, anel the area
has in the past supporteel a population of about 1,000
people, accoreling to rumour.

PROPOSAL.

Having now presenteel such of the available informa­
tion as is relevant anel reasonably reliable, anel having
also left out much hearsay evielence of a far fetched
nature, I submit a proposition, which in my opinion
merits the serious consideration of any mining company
with sufficient fund s, organisation anel honest intent, to
be able to take advantage of it.

The proposition is that such a company shoulel take
over the whole area in question with a view to working
together the three lines of ore with a central mill and
power plant. This woulel mean either the individual
pegging or the obtaining of a reserve over practically
all of the leases shown on the tracing. It has been stateel
here before that only two golel mining leases are held
in the area, and apart from this tIle only other grounel
llelel is a machinery ama, which is part of G.M.L. 1564.
This area is held by Bernales interests to protect the
machinery that they have on it, and gives them surface
rights only.

I am sufficiently familiar with the policy of the Mines
Department to be able to say with confielence that the
Minister for Mines would be in favour of any company
of repute who approacheel him with a view to acquirin~'

the grounel now, even though the company coulel not work
it at present. Much of this Department's time is at
present taken up with ways and means of rehabilitating
the gold mining industry in the State, and those in con­
trol of the Department woulel naturally prefer to see, if
possible, a centre like Nunnine go ahead as the result
of large scale operations, rather than remain as it was
before the war.

The two leases alreaely helcl at G.M.L. 1872, in the
name of Fisher anel Lynch and others, anel G.M.L. 1580
by W. Hobinson, who is now in the army. Fisher is at
present working a mine in Cue, while Lyn.ch has min.ing
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interests in Meekatharl'a. All of these men are well
known to me, anel from various talks that I have hael
with them, I woulel say that there would be little elifti­
culty in getting options over their ground on the most
reasonable of terms.

Following the acquisition of the grounel, a preliminary
testing campaign could be undertaken as soon as con­
elitions permit.

It seems plain that the successful amalgamation of
the mines into a single unit is largely dependent on what
happens below the 200 feet horizon in the Mt. Hall­
Nannine-Royalist line of reef, so that the preliminary
campaign shoulel be directed at first, to establishing this
line. I would attempt this by elrilling it to a depth of
500 feet with at least six holes, but more if possible.
Incielentally it has been noteel that Western Mining
Corporation are said to have bOl'eel some holes, anel it
woulel be worth money to know the results. If such bor­
ing showeel that the reef was present at that elepth, the
next step would be to thoroughly sample the reef on
the surface, particularly on the South enel, then :111
accessibl3 workings above water level, anel finally below
water after pumping the mine out. If this reef shows
promise similar work coulel be unelertaken on the others
with greater confielence, since after the amalgamation
we woulel look to this reef to be the "sweetener" for
the other two.

I woulel again stress the ielea that from the point of
view of a large company, the amalgamation of all the
ore boelies is to be striven for. In the past, companies
have been interested in one or other of the shows, but
conelitions have apparently not been suitable for amal­
gamation, and if they are not suitable now they never
will. be.

'Ne have been elealing here with the immeeliate future
of golelmining through the meelium of the rehabilitation
of old mines. Let us recall that of all the mines that
came into prominence eluring the last golel boom, by far
the larger proportion were olel mines and groups of
mines elresseel up, such as Lake View and Star anel other
Kalgoorlie mines, Wiluna, Big Bell, Triton, Hill 50, Tin­
elalls, etc. The only two that can be reaelily called to
mine1 which were new finels, are Comet at Marble Bar,
and Yellowdine, which are both comparatively small.

Here follows a brief summary of the aelvantages of
the proposal, most of which have been elealt with more
fully in the context:-

1. The bulk of the grounel can be got at practically
no cost, probably by negotiation with the Minister for
Mines. This is a considerable aelvantage. Every
mining man has seen potential deals helel up and
finally fall through because of avaricious men ho1c1ing
the grounel anel trying to squeeze large sums of money
from a wealthy company in return for an asset of
very eloubtful value in some cases. The two remaining
leases are helel by reasonable indivieluals.

2. A railway passes within half a mile of all mines,
anel the aelvantages of this are numerous anel obvious.

3. Roads anel other civic facilities are alreaely es­
tablished to a more or less extent.

4. No apparent mining elifficulties.

5. Moe1erate milling problems, with better than
average mill sites available.

6. Water troubles do not seem to exist.

In short the past recorels of the area are encouraging
and all of what might be termed the prime factors of
mining as listed above, are in favour of the proposal.
In fact no evidence could be found of any serious han­
cheap, 'whereas nearly all such propositions usua~ly
bristle with such difficulties as transport, water, acqUIr­
ing ground, etc.

There attaches to the proposition the element of risk,
which is, however, present in the most ,:,atertight mining
proposition that has ever been, or WIll ever be pro­
ponnc1eel.



Company executives are inclined at present to assure
one, with some show of fervour, that they are anxious
to acquire mining properties to work in the post-war
years, but all of them seem to be looking for something
with vast quantities of ore, proved and blocked out, for
clearly the possession of such a property largely elimin­
ates the element of risk. In short companies seem to
prefer to buy for large sums of money proved gold in
situ, rather than attempt to prove it themselves even
at considerably less cost.
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I have in this diatribe accused myself at one stage
of wishful thinking, and I now level the same charge at
these company executives. No such mine exists in the
West, and my contention is that any new mines that
appear in the immediate future, will be brought to light
along lines here suggested.

C. ADAMS,
Inspector of Mines.

Cue, 6th January, 1945.
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Division HI.

Report of the Superintendent of State Batteries.

20,591'78 87,518'27 114,806·297 202,324'567

OUTPUT SINCE INCEPTION.

MILLING.

Excluding the leased batteries at Darlot, Linden and
Mount Sir Samuel, and St. Ives, which is closed down,
one 20-stamp, seven 10-stamp, and ten 5-stamp mills
were available for public crushing but no ore was
crushed at Mt. Ida, Yalgoo or Warriedar. Laverton,
Ora Banda, vViluna and Yarri were re-startecl after some
years of idleness.

VALUE PER TON.

The estimated average fine gold recovered per ton was
18 dwt. 1 gr. and the average value of tailing 5 dwt.
21·6 grs. giving a head value of 23 dwt. 22.6 grs.

The figures for 1944 were 13 dwt. 6.11 grs. by amal­
gamation and 5 dwt. 4 grs. in the tailing, equal 'to
18 dwt. 10.1 grs. as against the 1939 figure of 12 dwt.
23.1 grs. per ton.

Total.

£
117,918·05

24,406'517

£
7,469,707.840
1,831,602.674

9,301,310.514

2,427,238.341
753,340.297

3,180,578.638

12,481,889.152
94,455.160

12,576,344.312

Premium.

£
100,931·87

13,874'427

Production at Par
By amalgamation
By tailing treatment

Total Australian Currency
Estimated value of tin produced

Gold Premium
By amalgamation
By tailing treatment

DETAILS OF PRODUCTION.
Fine Ozs. Value.

(£4 4s. llid.)
£

By Amalgamation 18,113'10 76,986'18
Cyanidation 2,478'68 10,532'09

RECEIPTS AND EXPENDITURE.

The working expenditure for all plants for the year
was £38,138 19s. 5d. and revenue received £20,425 13s. 8d.,
showing a loss of £17,713 4s. 5d. Milling costs increased
from 25s. 4· 6d. in 1944 to 26s. 3. 4d., and tailing treat­
ment from 16s. 11·7d. to 19s. 2.7d.

Tailing revenue rose from 14s. 9. 6d. to 16s. 9.1d. A
comparative synopsis later in the report givcs the details
for 1944 and 1945.

ESTIMATED PERCENTAGE RECOVERY.

The whole of the tailing was not treated and a small
percentage of copper tailing was segregated at Marble
Bar and Meekatharra as untreatable, but applying the
average extraction of 78% obtained by our tailing treat­
ment plants to the average value of tailing produced,
the estimated percentage recovery would be as follows:-

Head Value .... .... 23 dwts. 22'6 grs. % l~ee.
Reeovery by Amalgamation .... 18 dwts. 1·0 grs. 75·35
Estimated Reeovery by Cyanida-

tionon5dwts.21·6grs.at78% 4dwts.14·448grs. 19·23

22 dwts. 15· 448 grs. 94·58

THE UNDER SECRETARY FOR MINES:

I have the honour to report for the information of
the Honourable Minister on the operations at State
Batteries for the year ending 31st December, 1945.

The cessation of hostilities with Japan had little in­
fluence on the manpower shortage until towards the close
of the year and at the moment our managers have suffi­
cient battery staff to handle the available ore.

20,078.25 tons were crushed and showed an increase
of 1,760 tons on the 1944 figures, which is a good sign,
but transport difficulties, especially the short supplies of
trucks, tyres and petrol, are greatly restricting pros­
pecting.

Tailing treatment was again seriously affected by
manpower shortage and treatment fell from 17,267 tons
in 1944 to 12,216 tons, and being the profitable side of
our transactions, resulted in increased working loss.

However, I am glad to report that the position has
eased considerably, and it is expected that all accumu­
lations, and most of the current year's tailing will be
handled during 1946, if material, including galvanised
iron, timber, and cement supplies is available for vat
replacements at an early date.

There have been sharp increases in the price of fire­
wood, quicksilver, machinery spares and foundry repairs
with a general upward tendency shown in the cost of
almost all requisites, though not to such a degree as
for the first mentioned items.

New plant is almost unprocurable and at very ad­
vanced prices, and suggests that there is a new level
of costs for industry, and at State Batteries increased
costs must be expected, though with post-war tonnages
the loss per ton would be considerably reduced.

The estimated value of the gold produced was £202,324,
an increase of £49,654 on the previous year's figure, and
approximately £10 per ton, whilst the estimated average
value of the ore treated was £11 16s. 8d. per ton.

The average value of the ore crushed was 23 dwt.
22.6 grains per ton and at present prices constitutes an
all-time record. The main contributor to this high yield
was the Day Dawn Options, which includes part of the
old No. 2 Day Dawn lease.

Very high values were cleaned up, and brought the
average value of the 2,750 tons of ore crushed at Cue
to £13 Is. 7d. at £4 4s. 1Ud. per ounce, or approximately
£A30.

Meekatharra, Norseman, Ora Banda and Sandstone all
produced ore above the year's high average: details of
the average value of the ore crushed at each plant are
shown on Schedule 2 attached to this report. Laverton,
which has fortunately a comparatively new 10-head plant
was re-started during the year after being idle for some
years, and has good prospects of a long continuous run,
the main supplier being the old Lancefield Mine, where
Cable Brothers are working the surface deposits left
by the old company. The opening of this battery has
resulted in increased activity in this district, which is a
large one including the old time rich field at Burtville
and the Erliston.

The Department has continued its policy of starting
up batteries in moribund districts when small tonnages
have been available, despite the cost entailed. This has
resultecl in relief to the local business people and has
assured new and returning prospectors that crushings
can be put through 1vithin a reasonable period. The re­
opening of these closed down plants has disclosed that
very considerable expense will be entailed in renewals
to pipe lines, tanks, vats and buildings, which de­
teriorate considerably whilst idle.
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RECEIPTS AND EXPENDITURE.

Coolgardie Weighbridge
Portable Conveyor Kalgoorlie
Portable Conveyor Meekatharra
Wifley Table Coolgardie

Tons. IExpenditure. I Revenne. Loss.

EXPENDITURE.

£ s. d.
3,058 2 11

526 7 6
521 6 5

12 10 4
236 19 11
625 6 3
20 17 9

£5,101 11 1

GENERAL LOAN FUND EXPENDITURE.

£ s. d.
140 9 7

13 8 7
88 3 3
400

HEAD OFFICE

Salaries
Pay Roll Tax
Workers' Compensation
Postage
'I.'ravelling Expenses
Retiring Allowances
Sundries

Last year cost of administration was £4,276 10s. 3d.
The increase for 1945 is composed of retiring allow­

ances to Inspector Bisset and Engineer McLean, and
a slight increase in salaries.

CARTAGE SUBSIDIES.

Subsidies amounting to £911 13s. 10d. were paid on
2,211 tons of ore treated. Of this tonnage 1,943 tons
were crushed at State Batteries and 268 tons at private
plants, the payments being £790 lls. 7d. and £121 2s. 3d.
respectively.

The figures for 1944 were 3,686 tons, which claimed
subsidies 'totalling £1,461 7s. 5d.

£ s. d. £ s. d. £ s. d.
Milling .... 20,078'25 26,432 10 6 10,225 12 5 16,206 18 1
Tailing .... 12,216'00 11,743 811 10,237 1 0 1,506 711

Total .... 32,294'25 38,175 19 5 20,462 13 5 17,713 6 0

TAILING TREATMENT.

Fifteen batteries, an increase of three over the previous
year, crushed 336 parcels, aggregating 20,078.25 tons
or an average of 59.76 tons per parcel as againOO;
18,261.75 tons and 57.60 tons respectively in 1944.

The estimated yield by amalgamation of 18 dwt. 1 gr.
per ton has rarely if ever been exceeded and represents
75.35% of the total value of the ore crushed.

Kalgoorlie, our largest plant, had a very disappointing
year possibly owing to the keen demand for labour on
the mines, and from a pre-war return of approximately
20,000 tons per annum, the tonnage crushed dropped to
1,140 1h tons.

Coolgardie crushed 5,220 tons, an increase of 3,134
tons for the year; Meekatharra 2,398.25 tons, an in­
crease of 504 tons; and Ora Banda put through 1,423;}
tons, the first return for some years.

Cue, Boogardie and Norseman outputs were below the
1944 figures, which is hard to account for, but is prob­
ably due to the call for labour by the local mines at
Big Bell and Reedys, and transport difficulties.

The North-West batteries showed a slight improve­
ment and the prospects at Bamboo Creek are good at
the moment.

Marble Bar tonnage increas,?d its 1944 tonnage from
940.5 tons to 1,416.25 tons.

The leased 'battery at Darlot was idle, but quite a
number of prospectors are again on the field. That at
Mt. Sir Samuel did little work, but the lessee of the
Linden battery crushed 1,331 tons for high values, a
considerable increase on the previous year's figures.

Repairs and renewals were heavy, due in part to the
inferior class of labour available, and the cost of start­
ing up plants closed down for some years.

£2,947 Is. 5d. was expended under this heading for
milling, equal to 2s. l1.5d. per ton.

Sundries including travelling and away from home
allowanees, and head, office charges, cost 5s. 2d. per ton.

The away from home allowances were heavy on account
of the inability of the local districts to supWy even
unskilled labour. •

I I
S. d'l 8. d'l I s. d'l s. cl.1>filling 18,261'75 25 4·0 1011'720,078-25 26 3·4 10 1-7

Tailing 17,267'00 16 11·7 14 9·6 12,216'00 19 2·7 16 9-1

I
Expend-I Revenue I Expend-' Revenue

Tons. iture per ton. Tons. iture per ton.
per ton. per ton.

COMPARATIVE SYNOPSIS AND RESULTS
AT STATE BATTERIES.

For the 12 months ending December 31st, 1944 t,o
1945.

Nine tailing plants were in operation and trea:ted
12,216 tons of tailing for a recovery of 2,478 fine ounces
worth £A24,406.

Costs are out of the question with such small tonnage8.
Cue and Kalgoorlie were the only plants which treated
over 1,500 tons and with tonnages of 2,952 and 3,810
made profits of £930 15s. 8(1. and £39 9s. 7d. respectively.

The working cost was 13s. 2.8d. and the gross cost
19s. 2(1., showing a loss of £1,506 for the year. The
total cost in 1944 when 17,267 tons were treated) wa,s:
16s. 11.7d.

Revenue increased by Is. 11.5(1. to 16s. 9.1d. per ton.

Most of our tailing plants require new vats and pipes,
and until such time as materials are available, these~

renewals will have to stand over. In the meantime'
prospectors will have to wait for their final payment, and
the revenue will suffer additional reductions for interest
payments, but it will enable us to accumulate reasonable
tonnages to start up OIL

STAFF.

I wish to place on record the Department's apprecia­
tion of the services of Mr. L. P. Bisset, Inspector of
State Batteries who retired from the service during the
year.

Mr. Bisset joined the State Batteries staff as an
assayer in 1903 and resigned to take up private business
in 1904, rejoining the service in 1905 to occupy the posi­
tion of manager for many years. He was appointed
Inspector of State Batteries in 1932. During the war
period he was loaned to the Department of Civil Defence
and later assisted the Under Secretary in the special
Department dealing with Strategic Minerals.

Erection Engineer A. S. McLean also reached the re­
tiring age during the year after 10 years of service.

Mr. McLean was responsible for the erection of many
of our more modern plants and his services were availed
of by the Federal Government in the erection of the
tantalite plant at Wodgina.

Manager E. Speering was another old servant, who
retired after many years' work outback. At the time
of his retirement he was stationed as manager at Sand­
stone.

I have to thank the Goldfields Staff for their year's
work under trying conditions, and the officers at Head
Office for assistance during the period.

GENERAL REMARKS.

The increase of approximately 10 per cent. in the
tonnage cruslled can be considered with some satisfac­
tion, and the extremely high return of £202,324 from
20,078 tons is some justification for the loss incurred
during the year.

1945.1944.



The gross working profits in the years preceding the
commencement of the war were less than 10 per cent. of
the revenue received and even with a return to pre-war
tonnages a working profit cannot be visualized with
our present charges for treatment.

During the revival after 1930, the Department fol­
lowed the practice of substituting modern 10-head plants
equipped with mechanical feeding equipment including
rockbreaker, elevator bins, etc. for the old 5-head hand­
fecI batteries whenever possible, and the reduced working
costs fully juStified this policy.

Boogardie, Cue, Laverton, Marble Bar and 01'8

Banda were so equipped but we still have a number of
5-stamp hand-fed mills in many remote centres, where
tonnages have been too small to justify the capital cost
of the erection of larger and more economical units.

If the anticipated revival in prospecting eventuates
and most of these small plants can be replaced by 10­
stamp ones and our present larger mills kept fully em-
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ployed, the reduction in crushing costs would take care
of a good deal of the increased cost of fuel, wages, etc.
If tonnage is not available to keep the more mechani­
cally operated plants running to capacity, their useful­
ness is greatly discounted by the deterioration of the
equipment during periods of enforced idleness.

It is to be hoped that the cost of fuel oil, now con­
siderably more than double its pre-war cost, will fall.

Firewood has increased in almost the same degree and
I see little likelihood of cheaper supplies.

The same can be said of machinery prices and the
cost of replacements and foundry repairs.

All the abovementioned increases offset considerably
the economy effected by mechanisation.

D. F. BROWNE,
Superintendent of State Batteries.

SCHEDULE NO. 1.

Return s7wwing Tons Crushed, Gold Yield by Amalgamation, Average per Ton in Shillings, and Total Value with01tt Premi1tm
for Year ended 31st Decembm', 1945.

Gold Yield Value per Ton Total Value
Battery. Tons Crushed. Bullion. in Shillings and without

Pence. Premium.

ozs. s. d. £
Bamboo Creek ... ... ... ... ... ... 631·00 162·95 18 7·1 586·62
Boogardie ... ... ... ... ... .., ... 1,039'25 462·30 32 0·3 1,664·28
Coolgardie ... ... ... ... ... ... 5,220·25 2,579'95 35 7·0 9,287·82
Cue .. , ... ... ... ... ... ... 2,750'00 9,440'65 247 2·1 33,986'34
Kalgoorlie ... ... ... ... ... ... 1,140'50 633·60 40 0·1 2,280'96
Laverton ... ... ... ... ... ... .. . 554·75 185·55 24 1·0 667·98
Marble Bar ... ... ... ... ... ... 1,416·25 484·85 24 7·7 1,745'46
Meekatharra ... ... ... ... ... ... 2,398'25 2,626'30 68 10·1 9,454'68
Norseman ... ... ... ... ... ... ... 959·00 1,29l·75 96 11·3 4,650·30
Ora Banda ... ... ... .. . ... ... 1,423·25 1,425'95 72 1·3 5,133·42
Paynes Find ... ... ... ... ... ... 777·50 278·25 25 9·3 1,001'70
Peak Hill ... ... ... ... ... ... ... 203·00 109·35 38 9·4 393·66
Sandstone ... ... ... ... ... ... ... 820·00 1,389' 75 122 0·3 5,003·10
Wiluna .. , ... ... ... ... ... ... 410·00 53·95 9 5·7 194·22
Yarri .. , ... ... ... ... ... .. , 335·00 259·90 55 10·3 935·64

20,078'25 21,385·05 76 8·2 76,986'18

SCHEDULE NO. 2.

Numher of Parcels Treated, Tons Crushed, and Head Value for Year ended 31st December, 1945.

Yield by Yield by
Gross Contents Total

Average Gross Value
No. of Tons of Tailings on Contents per ton, t
Parcels Battery. Crushed. Amalgamation, Amalgamation, 100% (includ- of Ore. per ton, £4 4s. l1!d.

Treated. Bullion. Fine Gold. ing refractory). Fine Gold. Fine Gold. per oz.

OZB. dwts. ozs. dwts. ozs. dwts. ozs. dwts. dwts. grs. £ •. d.
10 Bamboo Creek .... .... 631·00 162 19 138 0 248 12 386 12 12 6 2 12 1
18 Boogardie .... .... .... 1,039'25 462 6 391 11 140 6 531 17 ~1O 6 2 3 7
73 Coolgardie .... .... .... 5,220'25 2,579 19 2,185 4 1,380 10 3,565 14 13 16 2 18 1
45 Cue .... .... .... 2,750'00 9,440 13 7,996 5 472 0 8,468 5 61 14 13 1 7
39 Kalgoorlle :::: .... .... 1,140'50 633 12 536 11 186 19 723 10 ~ 12 17 214 0

8 Laverton .... .... 554·75 185 11 157 3 208 2 365 5 13 4 2 15 11
14 Marble Bar .... .... 1,416'25 484 17 410 14 831 6 1,242 0 17 13 3 14 6
29 Meekatharra .... .... 2,398'25 2,626 6 2,224 10 734 5 2,958 15 24 16 5 4 10
36 Norseman .... .... .... 959·25 1,291 15 1,094 2 127 9 1,221 11 24 10 5 3 9
33 Ora Banda .... .... 1,423'25 1,425 19 1,207 16 873 17 2,081 13 29 6 6 4 3

9 Payne's Find .... .... 777'50 278 5 235 14 66 0 301 14 7 18 1 12 11
5 Peak Hill .... .... .... 203,00 109 7 92 13 45 15 138 8 13 15 2 17 10
8 8andstone .... .... .... 820'00 1,389 15 1,177 2 404 16 1,581 18 38 14 8 311
5 Wiluna .... .... .... 410·00 53 19 45 14 104 0 149 14 7 7 1 10 11
4, Yarri .... .... .... 335·00 259 18 220 3 100 6 320 9 19 3 4 1 3

336 .... .... .... .... 20,078'25 21,385 1 18,113 2 5,924 3 24,037 5 23 22 5 1 7

Average tons per parcel
Average yield by amalgamation per ton (flne gold)
Average value by amalgamation per ton ....
Average bead value of tailings per ton (flne gold)
Average value of tailings per ton ....

59·76.
18 dwts. 1 gr.
£3 16s. 7d.-Anstralian, £8 18s. 2d.
5 dwts. 21· 6 grs.
£1 5s. 2d.-Anstralian, £2 18s. 6d.



SCHEDULE NO. 3.

Direct Purchase of Tailings for Year ended 31st December, 1945.

Battery. Tons Amount Paid Amount Paid
Purchased. for Tailings. A/c. Premium.

£ s. d. £ 8. d.
Bamboo Creek .,. ... 370·00 520 8 6 226 10 2
Boogardie ... ... 148·25 22 16 1 79 12 6
Coolgardie ... ... 3,599'75 2,345 2 4 3,214 1 10
Cue ... ... ... 1,737·75 579 5 7 875 15 7
Kalgoorlie ... ... 444·25 24011 1 1,126 18 1
Laverton ... ... 476·75 375 17 10 24310 7
Marble Bar ." ... 571·75 1,830 211 85 810
Meekatharra ." ... 963·00 332 12 10 597 5 8
Norseman .. , ... 122·00 22 15 2 14 14 9
Ora Banda ... ... 523·00 1,106 3 7 716 13 3
Peak Hill ... ... 164·75 67 2 0 ...
Sandstone ... ... 793·50 965 1 6 572 15 7
Wiluna ... .. , ... 336·25 165 6 4 107 2 1
Yarri ... ... ... 222·00 179 15 4 116 9 3

10,473'00 8,753 1 1 7,976 18 2

SCHEDULE NO. 4.

Tailings Treatment for 1945.

Battery. Tonnage. Yield. Value. Premium. Total•

.
fine ozs. £ £ £

Bamboo Creek ... ... ... 224 44·57 189·641 251·087 440·728
Boogardie ... ... .,. ... 1,112 103·03 437·912 580·346 1,018'258
Coolgardie ... ... ... ... 1,485 583·27 2,477'527 3,251'345 5,728'872
Cue ... ... .,. ... 2,952 500·10 2,125'146 2,804'015 4,929'161
Kalgoorlie ... ... .,. ... 3,810 747·94 3,176'943 4,187'917 7,364'860
Marble Bar ... ... ... ... 175 54·34 230·821 306·112 536'933
Meekatharra ... ... ... 1,299 153·78 653·215 858·909 1,512'124
Norseman ... ... ., . ... 390 33·73 145·381 190·027 335·408
Sandstone ... ... ... ... 769 257·92 1,095'504 1,444'669 2,540'173

12,216 2,478·68 10,532'090 13,874'427 24,406'517



SCHEDULE No. 5-MiLLING AND TIN.

Statement of Receipts and Expenditure for the Year ended 31st December, 1945.

Expenditure. Receipts.

Battery. Tonnage

Management. I
I I I

Crushed. I Total I I Renewals Profit. Loss.
Wages. stores. Workiug Cost per Ton. aud Sundries. I Gra~s ICost per Ton. Receipts. Receipts per

Expenditure. Repairs. Expen lture. Ton.

£ s. d. £ s. d. £ s. d. £ s. d. s. d. £ s. d. £ s. d. £ s. d. s. d. £ s. d. s. d. £ s. d. £ s. d.
amboo Creek .... .... 631'00 79 18 9 468 6 8 375 17 3 924 2 8 29 3·6 9812 1 238 5 3 1,261 0 0 39 11'6 330 6 9 10 5·6 " 930 13 3
oogardie .... .... .... 1,039·25 108 19 1 335 16 10 200 6 6 645 2 5 12 5·0 226 14 10 264 19 7 1,136 16 10 21 10'3 516 13 3 9 11·3 .... 620 3 7
oolgardie .... .... .... 5,220'25 621 2 2 1,437 11 10 1,134 0 5 3,192 14 5 12 2·8 533 10 4 1,079 19 0 4,806 3 9 18 4·9 2,173 4 0 8 3·9 .... 2,632 19 9
ue .... .... .... 2,750'00 317 19 1 623 12 6 795 16 3 1,737 7 10 12 7·6 594 9 2 646 16 3 2,978 13 3 21 7·9 1,617 10 10 11 9·2 .... 1,361 2 5
algo'Drlie .... .... .... 1,140'50 335 17 11 554 14 0 464 16 6 1,355 8 5 23 9·1 241 5 0 307 11 11 1,904 5 4 33 4·6 545 15 0 9 6·8 .... 1,358 10 4
averton .... .... .... 554·75 105 14 1 225 8 10 149 15 11 480 18 10 17 3·9 103 8 8 118 1 8 702 9 2 25 3·7 262 1 10 9 5·4 .... 440 7 4
inden .... .... .... .... .... .... .... .... .... 64 16 2 64 16 2 .... 95 8 2 .... 30 12 0 ....
rarble Bar :::: .... .... 1,416'25 392 12 11 624 5 10 565 2 0 1,582 0 9 12 4·1 263 18 5 406 8 7 2,252 7 9 31 9·7 746 811 10 6·5 .... 1,505 18 10
reekatharra .... .... 2,398'25 399 0 4 1,110 4 3 826 17 0 2,336 1 7 19 5·8 144 12 0 654 19 11 3,135 13 6 26 1'8 1,307 2 3 10 10·8 .... 1,828 11 3
ft. Ida .... .... .... .... .... 17 8 17 8 .... .... .... 17 8 .... .... .... .... 17 8
It. Sir San;;;;'1 .... ....

498"17
.... 33 8 4 33 8 4 .... .... 10 0 0 43 8 4 .... 3 9 9 .... .... 39 18 7

Torseman .... .... 959·25 2 648 2 4 597 4 9 1,744 4 3 36 4'5 183 3 8 241 12 7 2,169 0 6 45 2'8 534 1 1 11 1·6 .... 1,634 19 5
ra Banda :::: .... .... 1,423 ·25 234 2 4 389 6 5 45011 1 1,073 19 10 15 1'1 165 12 10 339 18 4 1,579 11 0 22 2·4 629 17 10 8 10·2 .... 949 13 2
aynes Find .... .... 777 '50 181 8 4 507 14 9 208 4 4 897 7 5 23 0·8 58 16 10 212 19 3 1,169 3 6 30 0·6 413 6 8 10 7·6 .... 755 16 10
eak Hill .... .... .... 203·00 32 10 2 186 o 10 37 8 7 255 19 7 25 2·6 .... 88 14 6 344 14 1 33 11·5 93 16 2 9 2·g .... 250 17 11
injin .... .... .... .... .... 37 0 g 37 0 9

"0·1
.... 4 2 9 41 3 6 .... .... .... 41 3 6

andstone .... .... .... 820·00 346 18 5 473 10 8 245 19 2 1,066 8 3 26 168 0 8 311 10 2 1,545 19 1 37 8·4 441 5 2 10 9·1 .... 1,104 13 11
t. Ives .... .... .... .... .... .... 415 0 415 0

13 10·2
.... .... 415 0 .... 3 19 6 .... .... 15 6

"'iluna .... .... .... 410·00 63 7 8 110 15 4 109 17 1 284 0 1 46 15 7 84 8 3 415 311 20 3·0 233 6 9 11 4·6 .... 181 17 2
algoo .... .... .... .... 31 5 0 .... 31 5 0 .... .... 26 711 57 12 11

"0·3
.... .... .... 57 12 11

arri .... .... .... 335·00 11519 3 274 12 5 128 3 8 518 15 4 3011·6 118 1 4 142 11 1 779 7 9 46 179 5 3 10 8·4 .... 600 2 6
ead Office .... .... .... .... .... .... .... .... .... .... .... .... 54 1 9 .... 54 1 9 ....

20,078'25 3,834 7 8 8,001 8 6 6,366 2 3 18,201 18 5 18 1·5 2,947 1 5 5,244 3 2 26,393 3 0 26 3·4 10,181 011 10 1·7 84 13 9 16,296 15 10
oolgardie Treatment Plant .... .... .... .... .... .... .... 2 7 6 2 7 6 .... 711 6 .... 5 4 0 ....
ale Stores .... .... .... .... .... .... .... .... .... .... .... .... .... 37 0 0 .... .... ....

Total .... .... .... 20,078,25 3,834 7 8 8,001 8 6 6,366 2 3 18,201 18 5 18 1·5 2,947 1 5 5,246 10 8 26,395 10 6 26 3·4 10,225 12 5 10 1·7 89 17 9 16,296 15 10
89 17 9

Total Loss .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... 16,206 18 1
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SCHEDULE No. 6-TAILING TREATMENT.

Statement of Receipts and Expenditure for the Year ended 31st December, 1945.

Expenditure. I Receipts.

Battery. Tonnage

Management. I I I ICost per Ton. \ I I
Profit. Loss.Treated. Total Renewals. I Gross I I ReceiptsWages. Stores. Working and Sundries. Expenditure. Cost per Ton. Receipts. per Ton.Expenses. Repairs.

£ s. d. £ s. d. £ s. d. £ s. d. s. d. £ s. d. £ s.d. £ s. d. 8. d. £ 8. d. s. d. £ s. d. £ s. d.
Bamboo Creek .... .... 224 14 10 11 84 11 11 87 18 2 187 1 0 16 8'4 7818 4 57 15 9 323 15 1 28 10·8 24610 0 22 0·1 .... 77 5 1
Boogardle .... .... 1,112 156 1 9 336 10 6 217 1 9 70914 0 12 9·1 2615 6 263 3 5 999 12 11 17 11·7 727 6 6 13 0·9 .... 272 6 5
Coolgardie .... .... 1,485 22910 6 514 1 2 541 8 6 1,285 0 2 17 3·7 96 9 9 36818 6 1,750 8 5 23 6·9 1,325 10 7 17 10·2

930'"15
424 17 10 fI>.

Cue .... .... 2,952 293 5 0 62711 6 517 16 5 1,438 12 11 9 8·9 22613 3 620 2 7 2,285 8 9 15 5·8 3,216 4 5 21 9·5 8 .... ...,
Kalf:(oorlle···· .... .... 3,810 352 1 9 1,119 14 3 626 6 4 2,098 2 4 11 0·1 13 9 9 839 2 6 2,950 14 7 15 5'8 2,990 4 2 15 8·3 39 9 7 ....
Marble Bar .... .... 175 417 0 85 9 6 53 17 3 144 3 9 16 5·7 3016 3 80 7 8 255 7 8 29 2·2 120 2 5 13 8·7 .... 135 5 3
Meekatharra .... .... 1,299 21 19 2 490 3 6 319 5 2 831 710 12 9·6 5913 0 215 10 8 1,106 11 6 17 0'4 812 0 2 12 6·0 .... 29411 4
Norseman .... .... 390 128 10 4 82 19 11 170 18 9 382 9 0 19 7·3 104 12 1 83 3 2 570 4 3 29 2·9 202 6 9 10 4'5 .... 367 17 6
Ora Banda .... .... .... 11 2 5 15 0 2 2 12 3 28 14 10 .... 40 13 6 19 15 3 89 3 7 .... 21 11 3 .... .... 6712 4
Paynes Find .... .... .... 20 8 1 68 8 8 86 12 3 175 9 0 .... 914 9 31 9 6 216 13 3 16 17 8 .... .... 199 15 7
Sandstone .... .... 769 235 19 1 312 6 2 255 10 1 803 15 4 20 10·8 216 7 1 175 6 6 1,195 811 31 1·1 555 15 8 14 5'4 .... 639 13 3
Yarri .... .... .... .... .... .... .... .... .... .... .... .... .... 211 5 .... 211 5 ....---

Total .... .... 12,216 1,468 6 0 3,736 17 3 2,879 611 8,084 10 2 13 2·8 904 3 3 2754 15 6 11,743 811 19 2·7 10,237 1 0 16 9·1 972 16 8 2,479 4 7

Total Loss .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... 1,500 711



GENERAL WORKING ACCOUNT.
Genel'aZ Working Account for the Year ended 31at December, 1945.

To Wages
" Stores
" Battery Spares
" Water
" General Expenses
" Profit Carried Down

Milling.
£ s. d.

13,646 4 0
6,S62 5 11

392 3 8
1,835 16 7

431 13 0

Cyanldlng.
£ s. d.

5,791 12 8
2,943 1 0

375 15 0
758 16 6
367 15 10

Total.
£ s. d.

19,437 16 8 By Revenne
9,805 6 11 "Loss Carried Down

392 3 8
2,211 11 7
1,190 9 6

367 15 10

Milling.
£ s. d.

10,188 12 5
12,979 10 9

Cyanldlng.
£ s. d.

10,237 1 0

Total.
£ s. d.

20,425 13 5
12,979 10 9

£23,168 3 2 £10,237 1 0 £33,405 4 2 £23,168 3 2 £10,237 1 0 £33,405 4 2

Pl'ojit and Loss Account.

1,506 7 11 17,713 6 0

£1,874 3 9 £18,081 1 10

lIfllllng.
£ s. d.

To Loss Brought Down 12,979 10 9
"Administration . 3,227 7 4

£16,206 18 1

Cyanldlng. Total. Milling.
£ s. d. £ s. d. £ s. d.

12,979 10 9 By Profit Brought Down
1,874 3 9 5,101 11 1 " Gross Loss Carried

Down 16,206 18

£1,874 3 9 £18,081 110 £16,206 18

Cyanlding.
£ s. d.
367 15 10

Total.
£ s. d.
367 15 10

Genel'aZ Projit and Loss Account.

To Gross Loss
" Interest ....

Sinking Fund
n Depreciation ....
" Superannuation

" Balance Brought Forward
" Balance Brought Down

£ s. d. £ s. d.
17,713 6 0 By Net Loss Carried Down
20,282 0 0
1,413 0 0
7,787 1 5

387 2 5
47,582 9 10

1,359,385 911
47,582 910

"
Balance Carried Down ....

£1,406,967 19 9

£ s. d.
47,582 9 10

47,582 9 10

1,406,967 19 9

£1,406,967 19 9

STATE BATTERIES.
Balance Sheet as at 31st December, 1945. ~

LIABILITIES. ASSETS.

5,233 0 9

£1,513,525 14 0

s. d.£

69,711 9 1

14,040 17 0
21919 1

2,653 13 5
698 14 11

1,406,967 19 9

1,494,292 13 3

13,907 2 11

3,424 0 6
17,331 3 5

1,809 0 3
9217 1

£1,513,525 14 0

£ s. d.
77,498 10 6

7,787 1 5

Amount Paid for Tailings not Treated
(Including Premium Advance) ....

Amount Due but not Paid for Talllugs
Untreated (Including Premium Ad­
vance)

Estimated Gold Premium ....
Purchase of Tailings Cash Account

Plant and Buildings
Less Depreciation

Stores Accoum-
Outstations
Suspense

Sundry Debtors
Battery Spares .... ....
Profit and Loss Accouut

£ s. d.

2,249 12 2
1,174 8 4
1,809 0 3

£ s. d.
406,164 4 7

93,726 4 5
28,621 13 5
13,786 8 0

Oapital ErJJ]Jenditure­
General Loan Fund
Revenue .... .... .... ....
Assistance to Gold Mining Industry
Commonwealth Assistance ....

Sundry Oreditors-
Cash Orders 1,094 6 9
Other .... 2,285 16 11
Treasury Accouut 134,613 13 9
Superannuation 1,355 10 11
Interest .... 676,628 0 0
Sinking Fund 136,016 14 6

------ 1,494,292 13 3
Purchase of Tailings Advance Account 14,000 0 0
Sundry Creditors for Tailings Payments .
Advance of Premium .... .... .. ..
Balance of Premium (Estimated)
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STAFF.

Strel/gth as at Deee-mue)' 31st.

1. have the honour to submit for the information of
the Honourable the Minister for Mines, my report on
th(' progress of the Geological Survey for the year ended
:nst Decelllber, 1945.

Resignal1oJ1s, Pro111otions, ]I,'ew Appoinl1nents.

On August 17th, Mr. 1<'. G. 1<'onnan resigned from the
position of Government Geologist to take up an appoint­
ment with Australian Mines Management and Secn)­
tariate Ltd., Perth. He had been Government Geologist
since 1934, and takes "\vith him to the mining industry
a wide knowledge of the geology of the mineral deposits
of the State.

111 crease in Stafl.
To\Y:m!s the end of the year the necessary approval

\\':lS obtained for the addition of two Geologists 2nd
dass, :lml a Teelmieal Assistant (female) to the strengtll
of the existing professional sta ff in order that the sl1l'vey
should be ahie to pIny its part in the Departmental
poliey of inereased assistalH'e to OUI' mining industrJ-.

lTJ1f'ol'tul1nkly, 110 applieations ,,-el'C reeeived for the
:lppointl11ent as Teelmical Assistant, and this ver,)' essen­
tial appointment must remain vacant until such time as
a suitable applieant is available. It is hoped that a tem­
pOl':.l1'y solution will be soon found whereby the functions
of this a.ppointment will be partially carried out, thus
relieving professional ofIieers of much technieal office
work.

7

2,[3,980
:]25,:::00
24·;\\)80

Sqnare miles
per Population.

GeologiRt,.

sq. mill'S .
076,020.[

No. of Geolo-
gists available Area of
inclUding Govt. State.

Geologist.

'rotal

Early in 19,Hj with the effective strength at 7 geolo­
gists (including the Govo1'l1ment Geologist) the number
of sqwHe miles per geologist will be 193,4] O.

It is obvious that with sueh a large area per geologist,
only the most pressing needs of geological investigation
can be met by the pl'esent staff.

AC1'IVI1'IES 01." PHOFIDSSIONAL O:E'1<'ICERS_

Completer] a repol't on "Some Economie Aspects o[
the Principal 'J'antalmn Bearing Deposits of the Pilbal'a
Goldfield" in ,January, and from ]cebruary to ,June in­
elnsive, was at NOl'scman making' a geological exmnina­
tion of the Iron King Pyrite M.ine and supervising an
nnrlerground diamond drilling programme undertaken
as a result of the geological examination. During this
period it geological reconnaissance was carried out in
the Salmon Gnms distrid with a view to advising on the
possibilities of obtaining subterranean water fit for
domestic or stock purposes in that area.

In Jnly examined the :t;:)dna May Gole1 Mine, vVestonia,
with it view to advising on future development.

In August appointed Govel'll111ent Geologist and in
addition to administrative duties visited the geological
survey party in the East KimberJeys in September and in
November and December visited various mining centres
in the Yilgarn, Coolgardie and Dundas Goldfields.

l(),15­

.Jan.-Aug.
AlJ~.-Oct,.

Oct.-])ec.

l"ollowing is a tabulated statement showing the rela­
tion between the area of the State a.nd the availability
of geologists during the year ;--

H. A. Eltis.

Period.

Ji'. a. Ji'orman.

Up to the time of his resignation in August, in addi­
tion to adl11iuistrati"e duties, J\ll'. ]<"onnan undertook the
foJl01l'ing field work ;--

Visited Victoria anrl New South v\nales to inquire into
11)('thods of geologieal investigation of damsites on seili­
mentar,)' areas.

Made three journeys to inspect development work on
the Comet Gold Mine, ]Y[nrble Bar, anr1 onc to the oil
bOl'e site, NC1'1'ima Dome, \\'pst IGmberleys.

'1'wo suitable a]Jplieants have been appointed as Geo­
logist 2nd class and theil' services should be a.vailable
endy in 1946.

Early in 1946 the professional staff will consist of;-
Government Geologist 1
Geologist 1st class (seniol') 1
Geologists 1st class 2
Oeologists 2nd dass 3

..}..

To·tal.

H, A. mlis, n.Se., A.O.S.1L ','.1tt. A. Hobson, n.Se. (Hons.) .
It. S. 1Iatbeson, n.Se. " 4
H. ,r. Ward, H.Se. ..)

I was subsequently promoted from the position of
Geologist 1st dass (senior) to that of Govel'llment Geo­
logist, and took over from Mr. ]<~onnan as from August
17th as Acting Govel'11ment Geologist pending confirma­
tion of my promotion.

In November, M1'. R. A. Hobson was promoted to Geo­
logist 1st class (senior) to fill the vacancy created by my
promotion to Government Geologist.

In October, :NIr. H. J. Ward commenced duty as Geo­
logist 2nd class, filling the vacancy caused by D1'. K.
:Miles' resignation in October, 1944. Considerable delay
was experienced in filling this vacancy due to the diffi­
culty in secUI'ing the release of successful applicants
fl'om their employment at the time of appointment.

Applications were called for the Geologist 1st class
vacancy caused by the promotion of Mr. Hobson and
myself. A selection has been made but the appointee
will not be a,-ailable for duty until early in ] 946.

Government Geologist
Geologist, 1st class (senior) .
Geologist, 1st class
Geologist, 2nd class

Typist-temporary stoff .... .. ..
;Junior elerk-]'emalc-'l'empol'ary staff
Laboratory nssistant-l\Inle-Temporary staff
:i\fessC'ngcl'

Professional.

Glcl'ice!t.



H. A. ELLIS,
Government Geologist.

n. Lt. Hobson.

In nddition to cnrrying out field work in connection
with :Illinn'stigation into the corrosion of water pipes
ill the N ortham District during J anuary-lVlarch (incl.),
also made short visits to lVIuchea, Gingin and Bulls­
brook to collect chalk and marl samples. Visited Bell
Bros.. quarry nt Guildford in May, and in November
visited Pmt Hc(11amI in connection with a proposed
water snpply seJlellJe for that town. Compilecl reports
on boring for foundations on Reserve 8828 City area,
Perth, for the pipe corrosion survey, Port Heclland water
snpply, amI completed bulletins on the :Mt. Margaret
Goldfield amI the Greenbushes Mineral Field. Compiled
an index for and proof read 1944 Annnal Report and
M:ineral Resomec's Bn]]etin No. 3.

In December, commenced field work at Co1lie in eon­
nection with boring for eoal at Ewington.

R. S. lJ1atheson.
In January completed a detailed report on the Dan­

daragan Phosphate deposits, and until April finalising
repOl'ts on work done in 1944, proof reading Bulletin
101, and preparing for field work in the East Kimberley
district. Left Perth on April 24th and travelled over­
land to \VymIham al'l'iving there on May 24th. Prom
May 24th to early September engaged on geological 1'e­
connaissance with Dr. C. Teichert of the Universitv of
W.A. in a strip of country between the Ord River' ani[
the Northern Territory border extending from the Pin­
combe Hange in the North to the :H.:udman Hange ill
the South. l~xamined bore CoTes from diamond drill
holes at Ord HiveI' dam site during this period and proof
read first proof of Dandaragan Phosphate Bulletin. On
sick leave from September 11th to December 6th, dur­
ing which period proof read and compiled index for 2nd
proof of Bulletin 101. Compiling report on East Kim·
bm'ley investigations during December.

H. J. Wan!.
Joined the survey in October, and during October and

November exmnined and reported on the Sbtc) l11'ick
Works, Cardup. At Norseman in December investigating
the occurrence of alluvial gold on G.M.L. 1530, Sec.ond
Try.

FIELD WORK.
Field W ()j'le 'in Progress as at ])eemnbel' 31sl.

(1) Examination of GJvLL. 1530, Second Try, Norse­
man.-H. J. \Vard.

(2) Boring for coal, Ewington, Collic.-R A.. Hobson.

Field Worle Lt llthorised for 194G.
(1) Completion of 1 and 2 above.
(2) Making of a general geological map of the pegged

area on Loc. 59, Hampton Plains, Coolgardie.
(3) Commencement of geological mapping along pipe

line rontes between the Northmn-\Vyalkatchem-Merredill
loop line and the Great Eastel'll l~ailway.

(4) Participation in the Geophysical Smvey of the
Collie Coal Field in conjunction with geophysicists from
Mineral Resources SUTvey, Canberra.

(5) Participation in an oil survey of the ~Pitzroy

Basin, vVest Kimberley District in con;junction with geo­
logists from Mineral Resources Snrvey, Canberra.

(6) The commencement of a detailed examination of
900 square miles of country SUlTOUlHlill9" Coolgardie-
Coolgardie Goldfield.' .0

(7) The commencement of a geological reconnaissance
of an area of some 12,000 square miles of unmapped
country in the Yalgoo, Murchison and Gascoyne Gold­
fields extending northwards from Yalgoo to the Gas­
coyne HiveI'.

THANSPOR'T.
'Tabulated details of transport at present in use by

the Survey are as follows

51

All of these vehicles arc cosUy to nmintnin on the
class of work they are c:dled upon to do, :md heavy
maintenance charge~ e:1l1 be nntieipated for the eoming
year. 'Two aclditional vehieles will belleeded and have
IJcln promised for the 19'1G field season.

SERVICE TO THE GENEKA..L PUBLIC.
. A steady stream of enquiries for geologieal infoT1na·

tlOn both personal and written, continues to be met bV
the professional staff, and our literature is songht ]})'
individuals and institutions all over the world.

Field officers give aavice to prospectors and
operating ill areas where field work is IH'oeeedi]!J(!",

and Government Departments freely call upon the Sur­
vey for technical advice on questions of buildin O' foun­
datiolls, underground water supply, engineering geology,
etc. These services will continue to be met within the
limits of the stafr available.

PUBLICATIONS.
I881lCC! Dnl'·ing 1945.

Min('ral Hesources of Western Australia, Bulletin No.
1; Census of Western Australian Minerals, by Dorothy
Carroll, Ph.D., D.LC., Government Chemical Laborn­
tories. Published by Department of Mines, Perth, 1!)4G.

In lhe P-ress.

lIfineral Hesomees of vVestern Anstralia, Bulletin No.
:3;. Talllalulll :mcl iohium, by le R Miles, D.Sc..'
];'.G.S., Geological Survey of W.A., and Dorothy Can'oU,
Ph.D., D.LC., and H. P. Rowleuge, A.A.C.L, A.W.A.S.M.,
Government Chemical Laboratories.

Mineral Hesources of vVestem Australia, BuJlc,tin No.
4; The Dandaragan Phosphate Deposits, by R S.
Matheson, B.8c., Geological Survey of W.A.

Geological Survey of W.A. Bulletin No. 101, 'The JliIill­
ing Groups of The Yilgal'll Goldfield, North of '1'he
Great Eastern Railway, by R. S. Matheson, B.Se., Geo­
logical Survey of Western Australia.

G01npiled anct Awa'itIn,c! .Li1cth01·ity to Print.
Geological Survey of vVestern Austmlia l1ulletill; on

the Greenbushes Mineral Pield, by R A. lIobson (Hons.)
and R. S. Matheson, B.Sc., Geological Survey of vVestel'll
Australia.

Geological Survey of Westel'll Australia Bulletin; on
the Geology of Portion of the Mt. Margluet Goldfield,
by R.. A. Hobson, B.Sc. (Hons.), Geological Survey of
Western Australia.

Geological Survey of vVestern Australia Bulletin; on
Some Economic Aspects of the Principal Tantalum
Bearing Deposits of the Pilbara Goldfield, North-West
Division, by H. A. Ellis, B.Sc., A.O.S.M., Geologic:ll
Survey of Vvestern Austl'alia.

December 31, 1945.

E.

MI>;

Approx. Lat. 32°-10' S.

A l)Pl'ox. Long. 121 0 -GO! B.
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1I. A. IWi", B.Se., A.O.S ..\f.

Type.

Dodae Utility .
Dod~e Utility .
Ford Utility ..
International Utiiity

I,oac1
Capacity.

15 cwt.
15 cwt.
IS cwt.
15 cwl;.

Speedo
reading.

31st Dec.,
10,15.

82,680
70,02il
32,424
22,650

Purchased.

1035 (new).
1035 (new).
1045 (second-hand)
10'!5 (second-hand)

IlItrodllc!io)l.
11 of U,c allove mine was comlllencel]

:mcl on 19th Ill:nch underground
\vas commeneed with the object of

testing the mineralised zone for the existence of pos­
sible additional parallel ore bodies over that portion of
the opened up at the Nos. i>, and 4
levels---a, some J ,350 feet.



't'here is not sufIieient information aYailunle about
the ore bodies below the No. '1 level to justify an esti­
mate being made of probable ore reserves in this part
of the mine, nor is it possible on ticcount of insufficient
information to make an estimate of probable ore reserves
in that part of the lode cut by surface diamond drill
holes North of the existing underground workings (see
appendix 1).

Estimated Cost and Time of rVinzing.
Cost per vVinze: £
10 feet of erosseut for ehamber at £6 per

foot .. GO
Snpply of timber, equipping brace, etc. 25
120 feet of sinking (5ft. x 6ft.) at £7 per

foot .. 840
3/16ft. erosscuts at 40ft. intervals at £7

per foot 336

Develojlilwnt.-'l'he following development work is in
progress (May 4, l(l45) :-

(1) 'l'he ore body is being driven on at the South
end of the footwall driye on the No. 4 level, where
the ore is at present 14 feet wide with the hanging
wall NOT exposecl. '1'he ore is high grade.

(2) 'l'he pia t is being cnt from the bottom of
the three eompartment shaft recently sunk 100 feet
below No. 4 level, in preparation for crosscutting
to the lode to sInrt No. 5 level.

The cutting of an ore-bin of. il70 long tons capacity
below No. 5 level, and the cutting of a transfer pass
between No. 4 and :'5 levels is contemplated. 'l'his auto­
matically necessitates the sinking of the main shaft an­
other 8f) feet below No. 6 leYel. All ore will then he
hauled from No. 5 level.

F-uturc DeveloZJ1nent.-'1'here were two directions in
which future development eould have proceeded prior
to the decision being made to sink the main shaft to
the No. 6 level.

(1) Laterally to the North and South from the
3 and '1 leyels towards ore located in distant Slll'­

face diamond drill holes.
(2) Downwards from No. 4 level on encouraging

widths of ore.

In the writer's opinion the decision to clevelop in depth
was the eorreet one, and such development work as can
be financed by the company is already in progress in
this direction.

An nrgent necessity exists, which the present financial
position of the company is unable to meet, to cal'1'y
out a programme of winzing for the following reasons:­

(1) '1'0 enable ore to be proYed and developed
sufliciently for approximately two years' supply at
the present rate of production.

(2) '1'0 enable a development and stoping pro­
gramme to be laid out ill advance of driving which
will enable the ore hoth ahoye and below No. 4
level to be more cheaply mined.

A Imowledge of the ore bodies gaine(] from winzing
is essential to the efJieiellt working of the mine, and in
tI,e ease of the present ore bodies whieh change cUs­
eoneertingly in thickness and attitude, it is even more
essential to know as much about them as possible before
driving on them.

'1'here is :m immediate necessitv for the sinking of
six winzes each of approximately i20 feet in depth over
1,200 feet length of No. 4 level.

'l'here is a high clegree of probability on geological
gronnds that these winzcs would prove ore to an average
width of 10 feet over this length ancl depth, provided
an endea\'<JUr is made to find both 'I'alls of the ore body
at inte]'\'als of 40 feet (allowance has been made for
this necessity in the following estimated cost).

U sin~' a eonyersion facto]' of ] 0 eubic feet of ore per
ton this would give an cstimatrl of possible ore reserves
to be proYed as

1200 X 120 X 10 144,000 tons.
10

· '1'he prin:al:y object of this s\ll'vey ancl underground
c!Jamond dnllmg programme ,ms-

(1) To ascertain as far as possible from surface
and underground examination the nature and prob­
able extent of the deposits.

(2) To prove or disprove the existence of parallel
ore bodies capable of being minod from the same
openings as are in use ill mining the deposits already
known to exist.

(il) ':I'o test the main ore body by underground
diamond drilling at as deep an horizon as possible
below the No. 4 level (the deepest level at which ore
is being mined-May, 1945).

Results.
(a) Geological SUI"vey.-':I'he sulphide ore body is of

replaceI.nent origin and occurs as a series of overlapping
lenses m a strong shear zone in metamorphosed basic
lavas and sediments (greenstones) of Pre-Cambrian ag(~.

'1'he shear zone strikes approximately North and South
and dips at from 45' to 5EjO to the West with occasiollai
steeper 01' flatter cUps.

The outCl'0P can be traced at intervals on the surface
as a gossan consisting of limonite and quartz over a
distance of some 5,000 feet, but outcrop concUtions are
such that it is not possible to state that the outcrop is
continuous over this length.

Prom this total length of outcrop ore has been mined,
from a vertical depth of 260 feet over a length of,
approximately 1,il{)O feet in a section of the lode sitnated
more 01' less centrally along the line of outcrop. Over
this section ore widths have varied from ilO feet to
il feet (true widths) and the ore has been of a high
grade, containing on the averagc about 30% of SUlphur.

In the deepest workings (No. 4. level, 260 feet verticJaI
depth) the shear zone in which the pyrite has been
lIeposited is strongly defined on the hanging wall and
in the ends of the North and South drives on the lode.

The ore has shown a general tendency to become
narrower in width from the surface to the No. 4 level,
though there are notable exceptions in which the 01''0
has become thicker between the Nos. 3 and 4 levels,
the significance of which is not apparellt on account
of insufficient information below the No. 4 level.

'l'he grade of the ore continues to be high in the
deepest workings.

In appendix I details of ore-widths and the depth.s
at which it was cut in surface diamond drill holes in,
1942 and 194il, and the distances along the strike from
the existing workings at which the ore oecurred are
given.

Good grade pyritic ore of an average width of Hj feet
is continuous over a length of 1,300 feet at No. 3 level
(vertical depth 190 feet) with ore still showing in the
drive faces, and the same lens of ore is continuous 'over
the same distance with an average width of 11 feet at
the No. 4 level (vertieal depth of 2GO feet) with orel
still showing in both ends.

'1'here arc no obvious geological factors cOlltrolIing
ore deposition other than the main controlling influenee
of the shear zone, whieh, as previously stated, has a
known length of some 5,000 feet and is strong, well
defined, and heavily mineralised in the pl'esent lowest
level of the mine (May, 1945).

(b) Underground Dialilond Drilling. A total of 5:'57
feet of diamond drilling distributed in eight holes and
suitably placed to test the existenee of possible ore
bodies parallel to those already known and being worked
has been completed, and has established the fact that
there are NO parallel ore bodies in either the hanging
wall or foot wall country over that section of the deposit
all'eady opened up over a length of approximately 1,200
feet to a vertical depth of 260 feet.

Owing to the 'Westerly clip of the ore body and the
lack of suitable crosscuts extending in a Westerly direc­
tion, it has NOT been practicable to effectively test the
ore body below the No. 4 leyel by underground cUamond
drilling.

Ore Reservc8.--Proved ore above the No. 4 level not
yet mined amounts to approximately 86,000 tons, of
which approximately 60,000 tons can be extracted. At
the present rate of production (6,000 tons of ore per
month) this is equivalent to ten months' supply.

52

Estimate for one winze say
Estimate for six winzes say

£1,270
£7,620

1,261
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APPENDIX 1.

PYRITE.

IRON KING MINE-NORSEMAN.

Surface Diamond Drilling.

19th March, 1D45.

It is recommended that a contract be let to a suitable
organisation capable of conducting a smface diamond
drilling programme designed to test the pyrite ore·bodies
of the Iron King Mine at a distance of approximately
1200 feet down the direction of cllp, equivalent to a ver­
tical depth of approximately 800 feet below the eollar
of the main shaft.

(The ore body strikes approximately N. and S. and
dips at approximately 4-5° W.-R.L. collar of main shaft
is 5,72 feet above datum.)

(2) 'rhe programme would involve 4 vertical holes of
800 feet + and 2 of 4-00 feet + the latter to test the
lode in tlw gaps in the existiIlg line of bores to the
NOl'th of the main shaft. A total of 4,000 feet ± of
drilling would be called for.

(il) The deepest workings are at present (Marel> ,
ID4,5) on the No. 4- level (R.L.-2G2 ft.) and even if the
underground diamond drilling programme at present in
progress succeeded in doubling the reserves above the
No. 4 level, which it is unlikely to do, the futUl'e of the
mine nnd the pyrite indnstry must rest on the continua­
tion of the ore bodies to at least 800 feet Y.D. in the
vicinity of the present mnin shaft and underground
workings.

(4) The testing of the ore bodies by diamond drill
al: a depth of 400 feet below the surface in the gaps be­
tween the existing holes to the N or1:h of the main work·
ings (sec para. 5 (c), is advisable in order that (level­
opment to the North from the No. 5 level may be
planned. (The main shaft is being sunk and is now
down 80 feet below No. 4 leveL)

(5) The folowing information is snbmitted in support
of this recommendation:-

(a) RL. Collar Mnin Vertical Shaft + 5.72 feet.
No. il Levol RL = -188 feet.

Length of drive 1300 feet (530' Ni' 770' S. of
main shaft).

Drive in ore an the way.
Good ore in both ends-shenr strong.

(b) No. 4- Level R,L = -262 feet.
Length of drive 1220 feet (5DO' N., 680' S. of

main shaft).
Drive in ore all the way.
Good ore in both ends-shear strong.

Hanging wnll Drive 180 feet in ore with probable con,
tinuation of lode established for another 220 feet-this
is a parallel ore body and additional to main drive dis­
tance.

A winze has been sunk in pyrite for 70 feet at no feet
North of the main shaft.

(c) S1l1'fClGe D iCl11l0nc'l Drilling.

The lode has been cut at the following poinl:s;­
NORTH of the existing nndGl'gl'owul wo1'7;;i7l(J8

of the No. 4, level.
(1) 270 feet N., R.L. top of 10de-178 feet,

approx. true width 14 feet of pyritic lode
material

(2) 1,080 feet N., R.L. top of 10d0-225 feet,
approx. true width 25 feet loile mate~'ial

(larrying lenses of pyrite up to 4, ~eet t:!n~t,

(1) 'l'hat Iinanee to the extent 01' £7,620 be made
available immediately to Norsemnn Gold Mines N.L.
to enable work to be eommenced on the six winzes
to be sunk from the No. 4, lon)l oyer a length of
1,200 feet of lode, as outlined nnder the hea(ling
• 'Future Development."

(2) ThaI: the sUl'face diam01H] drilling programme
be eommenced as soon as possible.

9th May, 1945.

il Jllouths

15 mouths

1:2 mOllths

'roLl! "

if two matllines' \\'Ol'e a vni In hJc thc timc would 1)(,'
approximately halved.

This prognlllllll(' is pUl'oly explol'ntory nud is desiguod
to obtnin infol'1llHtioll of the rcquirell nnt111'e to decide
on a long tel'lll poliey re the futme of the pyrite
industry.

Conclusions.

(1) '['he pyritic ore bodies at the" 11'011 King" minc
show possibilities of heing able to pro\'ide the raw
Illaterial necessary to snppiy the sulphur requirements
of the superphosphate industry in 'Western Australia.

(2) :iVIueh exploratol'y anI! development work is neces,
Sill'y to maintain prcsent production. 01' to inerease it
over the next few years, and to lay the foundation for
an estimnte of probahle ore resenes on which to base
a long term development nnd pl'oduetion programme.

(il) 'J'he ore ehmlllel extends oyer a length of 5,00 11

feet at the surfnce, am] in the eentral portion of this
length widths of up to :;0 feet of high grade ore haye
heen pl'oycdin drill holes, nnd in aetual mining to n
yedieal (lepth of 2GO feet.

(cl) No faetors uul':\\'onrable to the asgump,
tion that ore bodies will continne in depth below
No, 4, level haye been discovered in the eourse of the
geological examination, although with notn\)le exceptions,
there hns heen a general tell<leney for the ore widths to
he some,l'11:1t narrower at the No. 4 leyel thnn ahoye it.

(5) Details of ore widths eucountered in sm'bee (hili
holes giH'n in nppendix 1, indicate thnt the strong
shear zone in which the Ileposits occur is oecupied by
eneouraging widths of pyritic ore at intervals over at
least B,i300 feet of its length, at depths varying from
DO to 1GO feet below the surface. Mining operations
at 260 feet vertical depth have prove(] the existenee of
good grade ore over a length of 1,200 feet, ,,'ith ore
still continuing in the drives ~l1ld underfoot.

(G) The shear zone and mineralisation is stm strong
in the deepest workings (260 feet Y.D.) and in the
nbecence of definite geologieal evi,leuce to the contrary,
the assumption that ore will continue in depth is there,
fore a first dass geological :md mining risk, and one
\yhieh must be accepted in any exploratory or develop'
ment programme designed to prove ore reserves, 01'

establish possible ore l'esel'l'es,

(7) The und()l'gronnd dinmond drilling programme did
NO'l' diselose the existenee of par:lllel ore hOI]ies over
that portion of the dcposits nJready opened up over a
lengths of approximately 1,200 feet to n depth of 2GO
feet (vertieal).

(8) 'L'he "Iron King" pyrite (]epositis the only ono
so 'fnr lmo\vn in \Vestcl'1l Australia whieh is likely to
be able to provide the sulphur ]'(:quiremeul:s of the super·
phosphate industry for some ;years to come.

ReG01n1nC11 c1al i,on8.
If it is desired that pyrite be eontinued to be produceil

in the future at the present rate, or nt an inereased mte,
then the following reeonnlJ(:ndations ,Yill ueed to hr
eal'l'ietl out as soon as pOSSIble ;_.

Timc.-It is estimatel] that each winze would take
two and a hnlf months to sink, and that two winzes
eoultl be sunk simultaneously, making the totnl time
required for winzing equal to seven and a half months,

It is thus obvious that early action is nccessary to
COJllmence thiS work in view of the fact that proved ore
reserves are snfiiciellt fol' ten Illonths' production only.

81lrfacc Dia'lnolld ])riWIl(J P)'ogra1ll1llc.-Appendix 1
is a copy of a l'ecollllllcndation alrcady lllac!o for surfacc
diamond drilling. •

["inanee has been sought fo)' appl'oximately ~,000 feet
of surfacc driamond drilling, and an estimate of the
tilllc requirec!to do this 1I'0rk is as follows:-

One llluehine ,Yol'kiug-
4- x 800ft. holes at tl11'CC lllonths

pl'r holc
2 x 400ft. holes nt OllC aud a

half months per hole



(il) 1,432 feet N., ILL. top of lode-270 feet,
approx. true width 40 feet of lode material
carrying leuses of pyrite up to 12 feet
thick.

(4) 1,756 feet N., R.L. top of lode-330 feet,
approx. true width of lode 10 feet; all
earrying knses of pyrite up to 12 feet
thick.

SOUTH of the existing 'I!ndc1'[j1'(),l!nd workin[js
of the No. :1 level.

(1) 300 feet S., R.L. top of lode= -SO feet
approx. hue width of lode ID feet; all
pyrites.

(6) The 800 feet diamond drill holes would be aimed
at proving the nature of the lode at approximately three
ti mos the distanee down the dip at which information
is at present available, and along the shike for approxi­
matelv 700 feet . and 700 feet S. from the main shaft
-the' extent of the proved ore at No. 4 level.

(7) Pyritised quartz and greenstone occms at a verti­
cal depth of 1,976 feet at the bottom of the Ajax shaft,
situated some 3 miles N. of and at only a slightly higher
elevation than the Iron King Mine, a11(l it is a reasona1Jlp
assumption that at this depth conditions wore still fav­
ourable for the ckposition of IJ)'1'ite nt the Iron[{,n~,

Mine, IHO\'ic!ing the strnetme persists in ckpth.

(8) An additional 2,000 feet of snrface climnollCl dl'iJ]­
ing could be used with advantage if it wore considered
desirable to gain fmther information abont the ore­
bodies in depth north of the existing undergronnd wor],­
ings on the No. '1 level.

(9) It is considered that if this surface diamoncl
drilling programme reveals the eontinuation of a
mineralised slwal' en l'rying pyrite of encouraging dimen­
sions at a V.D. of 800 feet in any of the proposed four
deep holes, then ordinary mining risks may be takell
on the thickness of the ore belmy the No. '1 level aJl(I
between the holes.

J\1areh 19th, 1945.

ADDENDUM TO IRON KING PYRI'l'E MINE
REPO.R'f.

Sinee the above repoTt was eompilecl (May, 1945),
additional stoping, sinking of the main shaft from No.
4 to No. 5 level (R.L No. 5 level -372 feet) and
cross-eutting to the lode at this level and driving on
it North and South has been carried ant.

'fhis additional work, together with some microscopic
investigations of thin slices of wall rocks and ulll'eplaced
rock in the pyritic lode material kindly undertaken by
D1'. R. PrideI' of the Department of Geology, University
of "'V.A., has resulted in a better understanding of the
struei:ural relation between the ore body and associated
wall rocks than that which the writer was able to forlll
Ilt the time of the examination in May.

'rhe structural picture is now clearly revealed to be
that of pyritie r0placement of a zone of mda1l1OTphoserl
sediments of varying thielmess, pal'tiany sheared am1
pal'tially chag-folded into flatly North pitching strne-
tures (pitches from 15 0 to 20 0 to the North) of a

which places all of the associated roeks
Oil "Vest limh a North pitehing antieline (or the
:Iilast limb of a North pitching syneIine). The metamor­
phosed sediments 'whieh have been s('lectively rr.·placed
now censist mainly of qllnrtz-biotite hOl'nfe]s, and ocenr '
between wnlls of . g1'eenstones, mediulll to
eoarse grained and medium to eoarse gmined
mnphibolites of the Intrusiye
Crc'clls!O'leC;
representing sheared metamorphosed 1:1Vas or tuffs of
the Older Gl'()I'llstone Series.

It is a type of ore-oecurrenee frequently seen in thc
Mt. Margaret and. YilgaTn Goldfields, only in these areas
the lodes arC' auriferous instead of pyritic.

'Phe incompetC'nt so(liments bC'tween the more compe­
tont meta-JaYas (both of the Oldol' Greenst01lC' Series)
anrl YOllnge!' Grccnstone intrusives have yielded to c1if­
ferenti~l movemC'nt ,1]\(1 pressure by shearing' anr.~ folrl-

the folds an important part in ddlniJl,!,; the

shape of the pyritie ore bodies where these selectively
r8plaee the more siliceous zones in the cnunplecl meta­
sediments. A realisation of this fact explains the ap­
parent extreme il'l'eguJarity in thiclmess and attitude of
the ore body between the 3 and 4 levels, and also makes
it apparent why the pyrite has been so diffieult to minc
by ordinary mining methods.

At the cnd of Deeember, 19,15, the drives on the ore
at the No. 5 level (R.L.-372 feet) had been advanced
200 feet North and 200 feet South from the eross-cut in
mixed pyrite anrl pyl'l'hotite of an average width of 6
feet containing 24 per eent. sulphur. Thl} advent of
pyrrhotite at the No. 5 level ill sufficient quantity to
interfere with the established flotation process for nor­
mal pyrit8 was not predietable from the nature of the
ore at the No. 4 level, where high grade, easily floated
pyrite occurred.

In a dinmo1Hl Ilrill hole extended vVestwal'lls from the
]\I o. 5 plat befol'l) cross-eutting, the main lode was cut
ancl showecl pyrrhotite pIns pyrite in the core, and a
parallel ore body [) feet wide containing 11.4 per cent.
sulphm, showed arsenicnl pyrite in adclition to pyrite.
'['his lode was cut 39 feet west of the main lode and had
not bcC'n prC'vionsly lOut in surface bores.

Mining and procluction of pyrite wns still in progress
as at Deeember, 1946.

January 16th, 194G.

ItEPOH'r ON UNDEIWnOUNDWA'I'IDR SUPPLmS.

Salmon Gums Distriet-Southel'll Mallee-Enda
Diyision, W.A.

Centre of Area Lat. 33 0 -00' S.
Long. 121 0 -40' IiJ.

By H. A. Ellis, B.Se., A.a.S.M.

Introduci'ion.

'rhe "Sonthern MalIce" is the name given to the
wheat and sheep fanning district situated bC'tween
Norseman and lDsp8rance on the Coolgal'llie-Bsperance
railway line. Salmon Gums, a small township sitnated
in approximately Lat. B3° -00' S., and approximately
Longitude 121 0 -40' K, is the main centre in which are
situated a Post Office, hotel, stores and gamge anll the
headquarters of the district branch of the Agricnltural
Bank.

'l'he distriet is now classified as a "marginal area"
and wheat growing is restricted in favour of sheep
breeding. A very large nnmber of the original holdings
have been abandoned by the settleTs, and at present
(June, 1945) there are approximately 80 fanners carry­
ing on restricted wheat growing and sheep breeding.

'rhe whole of tho area lies in the saline ground water
zone of "Vestern Australia, and the provision of adequate
water snpplies for stock has always been a problem.

As the result of drought conditions over a long period
prior to May, 1945, surface dams on many of the farms
became empty, and water for stock ancl domestic pUl'­
poses hacl to be cartecl lonp" distances from key dams
(Government ewned). In <~lll endeavonr to so'rve the
water supply problem, the services of a water diYiner
were obtainec1 by the local member of Parliament for
the district, and after he fail eel dismally to locate any­
thing bnt extremely saline water (an l'1\sy thing for any­
one not a water diviner to do), the writer was instruetec1
to examine the district with a view to adyising' on thr
possibility of the location of subtel'l';\1lPan supplies of
useful stoek or domcstic water.

'['hc examination was canicd ont during the -periocl
May 2Brcl-.Tune 1st, 1946.

Area Examiner7.
A geological reconnaissance was carried ont over an

area extending from Beete Siding in the North to Sead­
dan Siding in the South, a distance of 54 miles and to
an avcrage clistance of 13 miles East of the railway line,
and 1-1 miles vVest of the mil\\'ny line, a tot;]1 Ill'en of
approximately 7:30 square miles,
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Sample No. 2: From North cnd of eave floor. Top
,:l inehes ()\'er an area of 12 inehes by 12 inehes.
n Ilmerous lumps of sandy limestone over half an
ineh in diameter removed from sample by hand.

The Phosphate Deposits.

'rhe phosphatic materinl oceurs Oil the floors of the
eaves as a tine greyish powdery material, and has been
formed from the decomposition of excreta and remains
of birds, bats, marsupials and rabbits whieh frequent
the eaYCs.

]<'our samples were taken from the following points
in the main cave:-

Sample No. J: From South end of cave tloor.
'rop 12 inches removed-sample taken from between
a depth of 12 i11ehes and 14 i11ehes over an area
of 12 inehes by 12 inehes-some bones in sample­
llUmerous lumps of sandy limestone over half an
inch in di:uneter removed from sample by hand.

TOZJof/.01)IIY and Geology.

The country in the vieinity of Bi(]aminna Lake is
um1ulnting to hilly, the hills rising to 230 feet above the
general level of the sUlTounclng country, the maximum
devation above sea level being 3(jO feet. Where exposed,
the rode consists of sall(1y limestone of Tertiary Age,
usually referred to as coastal limestone. It is covered
for the m.ost part with white sand, 01' brown sandy
loam, ancl the whole urea is covered with thick low scrub
ilnd a moderately dense growth of eucalytpns and banksia
species. The cave area is particularly overgrown with
long gruss, vines and fallen timber, and carries a dense
growth of wuttles (aeaeia species).

4.@
4.22

8.91
0.86

2.00
l.4S

,).48
0.32

~el'ace

l,ab. No. 5:281/·.1'1 "Citrate Soluble
1'2°,' ,

Acid Soluble 1'2°.
Total Aeid Soluble

1'2°.
Nitrogen
Potassium, not more

than "

Lab. No. 5280/44 "Citrate Soluble
1'2°0"

Acid Soluble P20"
'rotal Acid Soluble

P205
Nitrogen
Potassiulll

Results:

ResultB:

The eaves are normal solution cavities eollapsec1 to
sink holes in some eases and lie at a general elevation
of a.bout 30 feet above the level of the Western lake
margin. 'rhe entrance to the main cave from whieh
evidence suggested the phosphatie material had been
obtained in the past, faces North-1Dast, and is about
BO feet long by abont three feet high. 'rhe eave is about
75 feet long with an average width of 50 feet and m~

average height of eight feet, maximum height 12 feet,
minimum height foUl' feet. 'l'he floor is inegular in con·
tour being oecupied by large and small sandy limestone
bloeks set in a loose sandy matrix. The phosphatie
material oeems as a thin eovering to this boulder and
sand mixture.

nidaminna, :2H mileo air line North-West of Gingill. 'rhe
distance by road from Gingin to the deposits is B:.1
miles, thc' road surface being capable of e:ll'rying loads
of np to three tons aJJ the year round. Gingin is
approximately GO miles by road North of Perth. The
Ciln~s examined are situated on Swan Locntion ](j4:;
:'1)pl'oxiJllatel~' 2,0(j0 yards on a true bearing of 2]SO
tl'om the North-East corner of Swan [,ocntion i(j44. 'rhev
are best approuehed from the North-,Eastern eorner o·!'
Loeation ](j44, proeeeding South down the East side of
the lake (dry in summer) und then West and North­
W('st ulong the murgin of the lake.

'rIle exandnatioll was enl'ricd out on N ovclnbcl' 28th,
lD4L

Prospects of Obtaining S1lpplics from S1lbtcr1'anea,n
8oll/)'ces.

Haiufall, vegetation, soH and roek outcrop conditions
aro entirely unfavourable over the whole area for the
("ollection and storage of useful subterranean supplies of
either domestic or stock water.

The low rainfall and the manner in which it falls, the
high loss from tl'ansjJiration and evaporation, and the
dayey natUl'e of much of the soil, combined with the laek
of suitable natl11'al catchment areas with suitable adja­
eent sandy storage beds are the reasons why no nsefnl
snpplies of water can be found in the area.

'l'his applies egna]]y to normal groundwater and
artesian or sub-artesian water.

Geologieal eonditions neeessary to provide artesian or
sub-artesian watel' of useful quality do not exist in the
al'ea, and it is qnite useless sinking any bores in the hope
of cueountering this dass of water.

'l'he solution of the water supply problem obviously
depends on SOUl'ces other than those of a subtel'1'anean
nature.

June, 20th, 1945.

Prcsent Sources of Water S1lpply.
rrho Blain sources arc:-

(1) Hoof cateJllnent and. galvanised iron storage
tanks at the farmhouse.

(2) Earth dams, really excavated tanks-mainly
Ulleovered-one or more to each farm.

(3) A series of well eonstl'llcted excavated tanks
-co\'ered and equipped \\'ith pumps-Government
owned. 'rhese are the "Key Dams" on which
many of the settlers rely, and from which water for
stock and domestie use is e:trted for upwards of 30
miles in some instanees in dry times.

'rn only one instance (West of Seaddan) was ground­
water available for stoek, despite many attempts to
,'eeure it in the past from shallow boreholes.

Locality.
These deposits are situated in approximate Longitude

J1;)0 -33' ID., appl'oxhn:lte Latitude :n. 0 ~81 S. in S01ne eases
j 11 sandy limestone uear the South-Western edge of I,ake

ItEPOIt'r ON THE BIDAMINNA LAKE
1'HOSPHA'rE D1<]POS[TS.

:2(j Miles N.-W. of Clingin, South-West Division, W.A.
Approx. 1,at. 31 0 -OS'S.

Approx. Long. 115 0 -3'" K

!J,IJ n. A. Ellis, n.sc., A.G.S.1II.

'1'(1)OfJrali!ty, VCfJc[atio/l, Rainfall alid Geology.

Tile "Southc'l'1l Mallee" is a wide, flat to gently
undulatillg stretch of eountry, with either sandy or light
("akarcous pu fry soils origillally thiekly timbered mainly
,rith the 1111111Cl'(H1S CHt:llypt spcc-ics ('onnll()]]}Y referred
to as "J\'I.:lIlee." 'rhe gcneral elevation of the eountry
i:; iJ.'t\wcn soo feet above sca lcvel at the Northern cnd
and about 600 feet above sea level at the Southern end,
with no prominent elevations.

'I'he underlying rocks \vherc visiblc, arc either granitc,
gnei,,:s, 01' sediJ1]cJJtary beds of lncustrinc origin, mainly
of a san([ \' natul'c and of limited extent. Granite and
highly ba;)(1e([ biotite gneiss are Widespread as sub­
surface roek8, but nowhere do they outerop as bare rod:
sud'ael's of any extent.

Sllallow salt lakes are liberally distributed over mueh
of the area, and some of them are in the nature of "cIay
pans," whit'h after a heavy storm accumulate consider­
able qnantities of usable stoek water, which under the
intluenee of evaporation gradually becomes too saline
for use.

The average annual rainfall is in the vicinity of 12
inches, reeeived mainly over the winter months in a con­
siderable l1lunlwr of wet days on which the daily rain­
fall is in the nature of light showers. 'l'his has an im­
portant bearing on the question of subterranean water
storage. Oeeasional smlllner thunderstorms are of suffi­
cieut 'intensity to ca,use enough run·off to fill dams, and
normal winter rains arc relied on to fulfil this funetion.
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Sample No. 3: ]<"rom a depth of 15 inehes to 18
inches below sample No. 2 over an area of 12 inches

b.y 12 inches-limestone in exce~s of half an inch
diameter removed by hand.

Results:

IJab. No. 5282/'H "Citrate Soluble
PO "

Aei(l fi Soluble PoO"
'Potal Acid Solui)l~

P,O,
Nitrogen
Potassium, not more

than

0/0

0.54
0.57

L.ll
0.06

0.2

This work was commenced at Koolyanobbing in 19:38.
'rhe work at that centre was completed in the same year.
In 1939 the proposed survey was abandoned, and no
additional eentres were examined.

'l'he Koolyanobbing iron ore deposits are situated :30
miles, bearing N. 26° E., from Southern Cross railway
station, and are readily accessible from Southern Cross.
In the same vicinity there was, in 19:38, a small amount
of gold mining in progress, and in addition to the pros­
pectors' tracks, there were also many old tracks made
by sandalwood cutters. The deposits were first brought
to the notice of the Geological Smvey in 1916" and,
available information was summarised by NIaitland' in
1919.

%

KOOLYANOBBING ('1'RTG. S'rA'rlON NI.Y.l)
IRON om~ DRPOSFrS

Summary Report.

By R. A. HobsOl1, B.8c. (Hons.).

Sample No. 4: From centre of cave floor-a
vertical channel sample over a depth of 24 inches;
limestone in excess of half an inch diameter re­
moved by hand.

ResnUs:

Coucl'/[sions.
(1) 'l'he Bic1aminna IJake cave deposits of phosphate­

bearing materinl consist of thin layers of sand contain­
iug bones and excreta of kangaroos, rabbits, birds and
bats, overlying :md disseminated through large bloeks
and smaller fragments of calcareous sandstone.

(2) The deposits are of small extent, of variable low
grade, and are not of commercial importanee.

(iJ) 'rhey are not of value as a source of pobsh 01'

nitrogen.
(4) After screening through half inch mesh they

might be of value as a low grade phosphatic fertiliser
for use on a. local farm, but the small quantity available
offsets even this use.

August 17th, 19'15.

GENEHAI-i GEOLOGY.

'rhe ore bodies form a series of irregularly shapell
lenses, generally with their longer axes parallel to the
strike of the jnspilite. With the exeeption of ore body
J;; (plate 1) they consist pl'edomin:lIltJy of mnssive aud
banded browll inlll ore, which may sometimes be earthy,
and associated coarse mieaceous hematite or fine-grained
hematite. In ore body E, the proportion of hematite
is believed to exeeed that of the brown ore. 'I'he brown
ore of J(oolynnobbing has been eompared by Mr. Ellis
with that at Mt. Caudan, and the two found to be quito
similar. Drilling at Mt. Caudan hns shown" that the
surface brown ore passes at depth into pyrrhotite with
some siderite and magnetite. It is thCl'efore considered
that the ore bodies nt J(oolyanobbng wiJl eonsist, in
part, of snlphides at depth. The coarse micaceous hema­
tite is seen to oceur in vein quartz, and also in narrow
veinlets intl'llsive into the jaspilite. It is of a later age
than the hematite of the jaspilite. Generally the micaceous
hematite is quite unaltered at the surface, bnt is seen
in plaees to be altered to brown ore. This is eonsidered
to haye taken place under the influence of sulphate
solutions, derived from iron sulphides." SnuJlI residnal
fragments of micaceous hematite are frequently seen in
the brown ore, and there may be appreeiably more
hematite at depth than ut the snl'faee. Some of the
liner grained banded hematite occurring at the sonth­
cast end of Dowd's Hill, and in ore body D, is also
probably of intrnsive origin, and has metasomatieally
replaced the jaspilite. Ore body A ('ontains an appreei­
able proportion of very fine-grnined massive hematite,
whieh may be of sedimentary origin, and fonned at the
same time as the jaspilite.

In some plaees, the ,jaspilite is lllu('h folded, while
elsewhere it has a steady strike. 'rhe broad nature of

Pield work was eommonced by Mr. H_ A. Ellis in
.June and continued until August, when the writer took
over. The scheme of work devised by Mr. :Ellis was
continued, and the work was calTied out under his direc­
tion. ]<'ield work was completed in November. 'rho sur­
rounding country was examined by Mr. H. S. Matheson
and a geological map on a scale of 'la chains to an inch
was prepared. Detailed geological maps in the vicinity
of the ore bodies were prepared by the writer and all
ore bodies were systematically sample(l. In all 425
samples were taken and snbmitferl to the Government
Chemical Laboratory for analyses.

As a result of this 1V0rk three new lenses of ore were
found, one of which is considerably larger than those
preYiously known. Details regarding ore reserves are
giYen later in this report. 'rhe ore bodies consist, with
oue exception, of brown ore, with varying proportions of
coarse micaceous hematite or fine grained massive hema­
tite-the brown ore being iu exeess of the hematite. In
one ore body the amount of hemabte appears to be in
exeess of the brown ore. All the larger ore bodies, and
many of the smaller ones, are assoeiated with jaspilite,
:md are believed to haye been fonnell by metaso111atie
replacement of the jaspilite. Jaspilite for111s the back­
bone of a eonspicuous ridge hending in a general north­
westerly direction. '1'his ridge has been examined for
il'Oll deposits over n distance of 13 miles.

1.80
0.:3 l

1.18
0.62
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IJab. No. 528c:/'14 i' Citrate
PO"

Aei(l 'Soluble P,O,
'Potal Acid Soluble

1',0"
Nitrogen
Potassium, not more

than 0.2

In these foUl' samples the total Aeid Soluble P ..O_
\'aries frOlu 1.Il(!i, to 8.91(1<,; the minimum 1.11% being
recorder] for the sample taken from the section 15-18
inches below the cave floor surface (Sample No. 3) and
the maximum 8.91 (!c, from the first three inches below
the cave iloor sU1'f[~ce (Sample No. 2).

These results are in agreement with the obvious mode
of ocenl'renee of the phosphate-bearing material Sample
No. 4, representing a ehannel sample four inehes by three
inches by 24 inehes deep, starting from the surfaee of
the cave iloor, is a fair seebon of the deposit, and gives
a value of 1.80% Total Acid Soluble 1\0".

I"ive other caves in the vicinity of the onc described
and snmpled as nbove were inspected, but uone con­
tained sufficient material to warrant samples being
taken.

IN'l'RODUCTlON.

As a result of the embargo, placed on the export of
iron ore from Australia by the Commonwealth Govern­
ment in 1938, attention was directer] to the known de­
posits of iron ore, and a survey of these WHS proposed.

]Blatcl1fol'd, Torl'ington, r1'he KoolJranobbing iron ore deposits,
:V~lg~~l'n ~(~clfield, Ann. Prog, Rept. GeoI. Survey 1916, pP.
1.,-b, 1911,

::lNlaitland, A. Gibb, 'rhc iron deposits of \Veste1'n Australia,
extract fronl the Milling Handhook, Geological Survey :\J('1110i1',
1\0. 1. ChpL 11, p, 9, 1919,

::nlaitland, A. Gibb, op. dt. p. D.
'lPersonal coml11ullh'ation, Dr, E. S. Silllllson to 1\11'. gIlls.



the folding is indicated by the shape of the ridge. The
ore deposits occur either in folded portions of the
jaspilite or elsewhere, and no structural control is ap­
parent. The folds in the Koolyanobbing Hills plunge
northward, while those at Dowd's Hill plunge South­
eastward. Maj or faulting is absent, and minor faulting
'is observed at only onc placc, although it may exist
elsewhere.

On the east sidc of thc Koolyanobbing Hills is what
has been called a cemented scree. '1'his occurs only in
the vicinity of the ore bodies, and only on the 'east
slope of the hills. It consists of angular fragments of
iron ore, with a ferruginous cement, and may provide
a small tonnage of iron ore. No estimate can be given
of its likely thickness.

The jaspilite is similar to those occul'1'ing throughout
'Westel'll Australia. It varies from the typical black
:JJld red jaspilite, with approximately 50 per cent. iron
oxide~, to a siliceous jaspilite, containing very little
iron oxide. It forms bold ontcrops. 'rhe broac] strike
is north-westward, and the dip north-eashvan] at 60°.

Tho hanging wall and footwall of the ;jaspilite aro a
greenstone schist, exposures of whieh are infrequent.
'1'he footwa11 sehist :JJld the hanging wall sehist appear
similar, but where seen are always very weathere(].

As can be seen from the map, both slopes of the
hills are soil covered. It is probable that this soi1maillly
overlies greellstone sehist, and that the boundaries of
the iron ore as shown on the map are nearly tnw
boundaries.

mm BODIES.

Description of Individ1lal Orc Boc7ies:

On plate r these have been given distinguishing
letters. They :ae al'l'Hngec] below in order of their size.

Ore Body E, Dowd's Hill (3.8 milcs N. 31 0 TV. of
M.Y.1) .-Consists of fine-grained banded and massive
hematite, abundaut micaceous hematite, ant] an appre­
('ia ble quantity of brown iron ore. Hematite predomin­
ates. Banding decreases and micaceous hematite increases
going north-westward. This ore body contains much
mOl'e hematite than any of the other ore bodies.

Ore Body C, Koolymwbbing Hills.-Consists of massive
brown ore, with a very minor quantity of banded brown
ore.
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Orc Body D, Koolyamobbing Hil/s.-Consists of
bandec] and massive brown iron ore with an a.ppreciable
quantity of micaceous hematite.

Orc Body A, Koolyanobbing lIills.-Consists of
massive and banded brown ore, with an appreeiable
Cjuantity of fine-grained crystalline hematite. '1'his ore
bod:v is second to ore body E in the amonnt of hematite
it contains.

Ore Bolly 73, KoolyaJ!.obbing lIills.-Massive brown
ore, with a minor quantity of banded ore.

Sampling ane/. analyscs.

At the conell1sion of the geologieal mapping, sample
lineR were set out at right angles to, or at least oblique
to, the strike of the Ol'e bodies, and a.t approximately
100 feet intervals. Chip samples were taken along these
lines, o\'el' lengths of approximately 100 feet or 50 feet,
depending upon the width of the ore body along the
s31nple line. Care was taken to obtain a great numbm'
of small chips, representatiye of the ore whieh was
erossec1. These samples were quartered in the field to
give a final sample of approximately two pounds. In all,
4:25 samples \I'ere obtained and snbmitted for analyses.
Iron was determinnd for all samples. The samples wer'"
C'ell gronper] into :20 gl'"nps and the following detc r­
minations made for eaeh group :-Fe, Si0

2
, H 20, Ti02,

P, S, and specifie gravity. 0111.1 a summary of the results
of this work is given in this report, bnt full details are
amilable at the Geological Survey.

() re rcscrvcs.

'['he probability of the brown ore passing into sul­
phides below \\'ater leYel has already been pointed out.
Tt is considerer] a reasonable supposition that the nature
of the Ol'e bodies wiII not materially change until water
leye] is reached. Accordingly a qualified estimate of
the or0 likely to be available down to wate" level has
been prepared, anc] results are giYen in table 1. '1'he
assumptions on which this estimate is based are set out
below the table. In making this estimate only the prin­
eipa1 o"e bodies have been considered. The tonnage
obtainable from the remaining ore bodies and the
cemented scree would not materially affect the estimate.
The depth to water was estimated' from mine workings
am] a "lake" in the vicinity.

The grade of the ore, as indicatec] by surface samples,
is given in table 1.

TABLE I.

ORE RESERVES.

---
Qualified Irou caleu- Range of principal constituents from partial analyses

estimate of lated from of gronp samples.
Loeality. Ore tonnage to analyses of Specific

body. waterlevel.* individual

I I I \ \

gravity.
Tons samples. Fe. 8iO,. H,O. TiO,. P. 8.(2240Ibs.)

% % 01 %
I

% % %/0
Koolyanobbing Hills A. 7,500,000 63'4 63· 24-63' 66 1,42-2,67 4 '89-6 ·56 '1'1'.-0'03 0,04-0'13 0'03-0'04 4-30

B. 4,750,000 60·3 60·30 4·60 7'40 0·02 0'05 0·02 4'1-1
C. 16,000,000 58·5 57· 93-59 ·15 3'11-7,06 6,39-7'82 0,20-0'50 0,04-0'08 0'08-0'11 4·02
D. 9,000,000 59·1 55' 53-60' 48 3,93-8,70 7,30-8,61 0'05-0'15 0·05 0'04-0'07 4·05

--
Dowd's H.ill .... E. 32,000,000 62·7 61· 23-64' 05 1·40-4·.g 3,10-8,09 0'02-0-03 0,11-0,22 0'01-0'04 4'34

• These estimates are based on the following assumptions :-
1. That the ore bodies will persist without change in nature to water level. :Below that depth it is considered likely that all ore bodies

will contain some snlphides, and that some ore bodies will consist almost entirely of sulphides. The calenlations are based on the
results of surface sampling only.

2. That they will maintain their surface diulcnsions to water level. There is no geologieal reason for supposing that this assu11lption is
not substantially correct although small variations are to be expected.

3. The ore bodies have been assumed to have a steady dip of 60' eastward. It is known that the dips of the orc bodies vary, but 600 is
considered a fair average fignre.

Proposed drilling.

'1'0 pr.ovide information about the ore bodies below
the surface it is recommended that diamond chilling be
Ullclcrtaken. A proposed programme is set out in table 2,
and the bore sites are indicated on plate 1. It is pro­
posed to intersect the ore bodies approximately 400 feet

below water level. 'l'he proposed bores are arranged in
order of priority, but the programme would, of course,
be subject to modification as the driIIing progressed.
It is considered that ore bodies E anc] A might be work­
ablo below water le\'el, and that E has ::t better clnmce
than A,
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~eABLE 2.

PIWPOSED BORING AT KOOLYANOBBING.

* Alternfttive to O2 ,

Proposed sites ftnd direetions of bores ft1'e indicftted on
illftp. All bores estimftted to intersect ore bodies ftt 400 feet
below water level.

PROPOSED DRILLING IN THE VIOINI1'Y OF THE
OLACKLINE (BAKER'S HILL) IRONS'1'ONE

DEPOSITS.

By R. L1. llobson, B.Se. (Hons.)

conglomerate at
Geological Survey

'~'he following list contains all the references to the
Claekline ironstone deposits in Mines Department publi­
eations:-

h.ing", H. S.,'"' Heport of the Department of Mines of
tIle Colony of vVestem Austmlia for the Tear 1899, p.G,
1900.

Maitland, A. 'Gihb, :B'elTuginous
Coate's Siding, Annual Report of the
for the year 1897, p.l0, 1808.

JliIaitJand, A. Gibb, 'rhe mineral wealth of W'estem Aus­
tralia, Geological Survey Bulletin No. 4, p.95, 1900.

Maitland, A. Gibb, Annual Heport of the Geological
Survey for the year 1902, p.l0, 1903.

Maitbncl, A. Gihb, '1'he iron deposits of VVesteru Aus­
trnIia, Extratt from The Mining Handbook, Geological
SUlTey Memoi!', No. 1, p.12, 1919.

JVra itIalld, A. Gibb, &; JV[ontgomery, A., The geology
:mcl mineral industry of vVestern Australia, Geological
Survey Bulletin, No. 89, p·.66, 1924.

Sil11psou, J<J. S., Notes from the Departmental labora·
tory, Geological Survey Bulletin, No. 6, pp.36-37, 1902.

Simpson, K S.,"· Annual report of the Geologieal Sur
vey for the year 1919, p.38, 1920.

Simpson, E. S., '1'he mineral resources of vVestern Aus­
tralia, Pamphlet, p.S 1932.

"'Indicate>; the 1110re important l'efel'onees.

LI'rEl~ATUlm.

CONCLUSIONS AND HEOOMMENDA'1'IONS.
TIlC ironstone is believed to be a variation of the

lntoritc. No explanation is offered as to why the iron
has been concentrated into inegular patches, but these
patches grade into material which is light yellow brown
in colour and which probably has a low iron content and
a comparatively high aluminium content. This aluminous
material appears to differ only from typical laterite in
the absence of pisolitic structure. 'l'he iron of the limo­
nite is considered to have been derived mainly from fer­
romagnesian minerals but possibly also from iron oxides.
'rhe only sulphides likely to be lll"eSent below the zone of
oxidation are those which are normally present in
minute amounts in many rocks. 'l'here is no rcason for
supposing" the existence of massive sulphide ore bodies.
Accordingly drilling is not recommended.

1/;40 tons came from Clackline. During the next few
more qU::llTies were opened up and by the end of
the production from Clackline was, according to

offieial figures, 18,253 tons. No production is recorded
nfter 1007, but it is likely that there was appreciable
produttioll after that date. Various oflicial inspeetions
i1ave been m:l<le of these qualTies, but no detailed work
has heen done in the past. It was thought likely that
tile ironstone had been formed by the oxiilation of a
sulphide ore body. Accordingly it was proposed to test
tills idea by drilling, and the writer was instrueted t.o
prepare a t.ol!ographical and geological map of the local­
it,\" to enable suitable drill sites to be selected.

TliO ironstone deposits are located on locations If5417,
16254, 175G4, 18fJl3-(Avon Distl"lct, refer litho 27D/'l0)
and me reaehed by n track which turns north off tlte
main Perth-NOl"tluun road in the vicinitv of the Clack­
line J"irebrick Company's works-3.1' miles beyond
Baker '8 Hill and 1·1 from Claekline. '1'he track follo""s
an old surveyed road and quany number V, frequently
refened to locally as the main quarry, is 2.1 miles from
the main road. Other quanies in the vieinity of Ooate's
Siding :lndWulldowie were briefly inspected, but no de­
tailed work was done at these places. '1'he ironstone
nppeared similar to that at ClackJine.

The country in the vicinity of the Clackline deposits
has been mapped on a scale of 200 feet to an inch, with
eontoU!'s at intervals of 10 feet, using a plane table and
a telescopie alidade. All the old quanies and sueh rock
ontcrops as could be found have been located. Outerops
are very scarce and most of the area mapped is covered
with soil, frequently with abundant laterite rubble.
There :11"e also scattered outerops of laterite. All of
the old qUaJ.Ties have been at least partly filled with
broken rubble and many arc thickly overgrown.
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Ore Proposed Depression Estiillftted Estimftted
distt1,noe to total lengthbody. site. angle. ore body. of bore.

degrees. feet. feet.
E. El 45 500--600 1,000-1,100

E 2 45 450 1,000
Eo 45 700 840

A. Al 45 710 8f50
A2 45 690 790
As 45 690 1,030

0. O2 4f5 f500-850 f5f50-900
01* 37 980 1,030

D. Dl 4f5 640 9f50

ADDI'1'IONAL IRB'ORMA'J'ION AVAILABLE.

'1'he following additional information is available at
the Geological Survey:-

Reports.

1. Interim report ou the :Koolyauobbing iron
deposits by It. A. Hobsou.

ii. Koolyanobbiug" ('1'rig. Station M.Y.l) iron
ore deposits. Notes on tables by R A. Hobson.
'1'hese notes are accolllpanied by detailed tables
giving infol'1l1atioll regal'ding 01'0 reserves.

iii. A number of mineral specimens were
exnmined at the Chemical Labomto1'Y and reports
are available.

Ma,ps.-The following is a list of available maps ana
plans:-

i. Geological map of l(oolyanobbing" ('1'rig.
Station M.Y.l) iron deposits. Scale-f5 chains to
an inch. Published with this report.

ii. Geological map of Koolyanobbing ('1'rig
Station JIiI.Y.l) iron deposits. Sheet 1. Scale-2%
chains to an inch.

Ei. Do. but sheet 2.
iv. G'eologicnl map of Dowd's Hill iron deposit.

Scale-2Y2 chains to an inch.
v. Geologieal suhsurfaee map in vicinity of

Koolyanobbing. Scale-40 chains to an inch. B~'

It. S. Matheson.
vi. Sample map of Koolyanobbing ('1'rig Station

:I\LY.l) iron ore deposits. Sheet 1. Seale-2 % chains
to an inch.

vii. Do. bnt sheet 2.
Vlll. Sample map of Dowd's Hill iron ore deposit.

Scale-2% chains to an ine.h.

IN'l'HODUC'l'ION.

During 1899, approximately 13,000 tons of ironstone
were mined in vVestern Australia for use as a flux at
the Fremantle Smelting Works. 'rh is the first produc­
tion of ironstone in vVesteI'n Australia. Of this quantity
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Simpson, E. S., & Gibson, C. G., The distribution and
occurrencc of the bascr mctals in 'Wcstcrn Australia,
Gcological Survcy Bullctin No. 30, p.100, 1907.

Gcological Smvcy Filc 12/1900.

GENERALGEOLOG Y.

Thc only rock, othcr than ironstonc 01' lateritc, ex­
poscd in the vicinity of thc quarrics is a bandcd quartzitc
consisting of altcrnating thin bands of limonite and
sugary quartz. 'rhis rock rescmbles the jaspilites of thc
goldficlds and forms a scries of outcrops bounded by
cither soil or laterite. The mapping has shown the exist­
ence of at least four bands of quartzite striking N orth­
IVcst and dipping vertically. '1'he widest of these bands
has a width of approximately 130 fect, but the average
width would be less than this-approximately 60 to 70
feet. The remainder of the area mapped is covered by
either soil or laterite and no outcrops of the under­
lying rocks occm. It is probable that these consist of
greenstones anc] schists of various types similar to those
occulTing in thc vicinity of the Clackline Firebrick Com­
pany's works.' 'rowards the North-East corner of the
area mappee] latcrite und laterite rubble, which clse­
where is generally abundant in the soil, disappear and
small fragments of quartz are thickly strewn on the
ground. An occasional larger frag'ment of sugm'y
quartz fmgments have been dcrived from quartzites,
probably the continuation of thosc sccn at Clacklinc.

Sixtcen hundrcd fcct South-vVest from thc North-East
corner of location 7000 water-worn quartzite pebbles arc
to be found. 'rhesc havc only a very local distribution
and appca.r to reprcscnt the remnants of an alluvial fan.
'l'hcy can bc scen along thc boundary fence of a cleared
paddock. 'l'hesc ])cbbles haye not becn noted e]scwhere
in the vicinity.

nm IRONS'1'ONE.

General Deseription.
'rhc ironstonc, which has been mined, consists of high

gradc limonitc apparcntly occmring as isolated patches
having an avcragc thickncss of 8-10 fcct. Thc distribu­
tiou of the limouite as shown on the map is exceedingly
doubtful. Thc truc distribution could only be deter­
mincd by pit sinking or othcrwisc tcsting thc ground
beyond thc faces of the existing quarrics. No sampling
of thc faces of thc quarrics was une]crtaken, but many
of them show what appcars to bc good gradc limonitc.

'1'wenty-ninc quarrics, varying considcrably in dimcn­
sions and shape, arc found in the vicinity. The largcst
of these measmes approximately 400 feet by 150 feet
by 8-10 feet aeep while the deepest is 1i8 feet deep. They
lllay be either somcwhat oval in shape 01' long anc] nar­
row. 'rhey do not appear to be associated with any indi­
vidual rock horizon. The average depth would not exceed
10 feet and might not be m.ore than 8 feet. Appreciable
quantities of the material, which has been quarried, have
been discarded.

'rhe face of quarry number V. showed the following
section

Zone A. 0 ft.-4 ft. Consists largely of rounc]ee]
fragments of limonite, light yellow in eolom
on the outside' and some clay, with occasional
"fioatel's " of ironstone.

Zone B. 4 ft.-ll ft. Limonite, with numerous small
elongated cavities frequently fillee] with un­
cementee] silica grains.

Zone C. 11 ft.-18 ft. Solid limonite. This is the
material used as a flux.

Zone D. 18 ft. + Underlying rock.

'1'he wic]ths of zones A, B, and C, vary considerably in
different I)Ortions of the quany ani! it is reported that
when the qua1'l'y was first openee] up zone A was very
thin 01' absent and that zone B was absent. Dr. Simpson'
gives th e following partial analyses of average samples
from this same quarry face. There is also included in
the following table an analysis of a grab sample from
a, quarry on location 18913 (probably quarry number
XXVIIL).

lMatheson. R. S., Report on the Clacklinc Ii'il'ebrick clay
pits, Annual Progr('S8 Hepol't of the Geological Survey for the
year] \)27, ]J :13. :1\)28,

~Simpson, E. S .. Clacldine iron oreS. Annual P}'ogress Re;­
port of the Geological Survey for the ye,l!' 1n\), p, 38, 1920,
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18913
Location 175M (Quarry V.). (?Quarry

XXVIII).

Depth 0-3 ft. 3-5 ft. 5-10 ft. I 10-18 ft. 2-8ft

lVlottled stony Cellular
])escrip~ .Loose yellow and brown iron~ Stony brown
tion of yellow brown arc, with in~ brown lilllonitc,

lnaterial pebbly cellular numerable iron- partly
sampled. laterite. laterite. veilllets of ore. dull,

glassy partly
black ore. glassy,

FC:;:03 54,28 50,30 70,08 70·08 77·58
lVln,03 } 17·70 10'38{ '34 } 3.22{ 1·00
AI,O, 3·00 3·38
no, '07 -54 NU Nil trace
SiO, ]5,42 10'8·1 0·34 0·00 3·02
H,O+ 10'80 13'85 12·05 12·]>1 12·80
H,O- 1'52 1·81 1·19 1,73 1'00
]',0, '02 '02
SO, ·10 '30
CaO N'il ·10
l\IgO Nil trace

100·39 09·78 100,58 100·37 100·40

Zone A corresponds to Simpson's 0-3 feet, zone B to
CI-5 feet, and zone C to 5-18 feet. Simpson fmthel'
states, "It is evident that the surface material down to
:3 feet on location 17564 contains o\'er 20 per cent. of
admixed gibbsite (aluminium hydrate) and is a much
poorer iron ore than that which lies below it and forms
the main l)Qrtion of the deposit." The bounda,ry be­
tween zone A and zone B is not sharp and defined,
neither is it a flat 01' even an approximately flat plane.
The junction as seen in the face of the quany is very
il'l'egular. '1'he material of zone B consists of closely
spaced interlacing veinlets of limonite, separated l)y
elongated cavities containing a yellow clay-like material
01' less frequently a whitish clay-like material. vVhen
the rock is first broken t1lCse cavities also contain loose
silica grains which readily pour out. It seems certain
to the writer that zones Band C have been formed in
the same way and at the same time. Simpson's sug­
gestion, that while zone B is a laterite, zone C may repre­
sent the outcrop of a· sulphide ore body, cannot be ac­
cepted.

At about the eentl'e of the North face of this same
qUHl'l'y-quarry V.-banded quartzite, consisting of
alternating thin bands of sugary quartz and limonite, is
seen. '1'he banding is quite conspicnous, but when the
face is examined elosely the limonite is seen to cut
across the quartz bands. 'rhe face of the quarry im­
mcdiately East and \¥est consists mainly of limonite,
but contains small (up to a few inches in lcngth) rem­
nants of the sugary quartz bands. A shallow hole was
sunk on the floor of the quarry about three feet from
the face and on the strike of the banded quartzite. At
a depth of about two feet this passed into a bilnded
quartzite consisting of well defineel quartz and limonite
bands, and appearing similar to the banded quartzites
which outcrop elsewhere in the vicinity. It appears then
that by concentration of the limonite ane] leaching of the
silica that the ironstone could be forllled from the banded
quartzite.

Further East in the same quarry another shallow hole
was sunk into the floor Cl.!'_ the quarry. At a e]epth of
about foUl' feet matcrial, which is definitely a weathcred
rock, was obtained. Alteration is too great for the rock
type to be recognisable, but is quite different from the
banded quartzite found in the first mentioned shallow
hole. Shallow holes were also sunk close to the faces in
the floors of two other quarries-quarries XI and XXIV
-and from each very weathered rock, which might be
a. greenstone 01' gneiss, was obtained. In all holes the
transition from limonite to weathered rock was sharp,
and was especially sllarp in quarry XXIV. In the faces
of qua1'l'ies XII and-XX sInall pockets of a very weath­
ercd greenstone 01' gneiss were seen surrounded by
limouite. Vvhile some of the quarries arc associated
with banded quartzites, others are definitely not. It
appears likely then that the limonite may be formed
from either a, greenstone 01' a gneiss 01' from the banded
quartzites.

The foUl' shallow holes showed that in quarries V, XI
and XXIV the bottom of thc quarry is the bottom of the
limonite. 'l'here is no indication in any of the quarries
of an attempt to quan;\' to any depth, an(l it seems cq',



tain that the bottom of the quarry is the bottom of the
limonite in all instances. Conversations with men who
previously worked these ironstone quarries confirms this
idoa.

Zone A, in quarry V, consists mainly of round frag­
ments of limonite and of soil, but also contains some
la rger "iioaters" consisting mainly of limonite. Some
of these show as outcrops immediately above the face.
Small scattered outcrops of limonitic material may then
mean solid limonite at some distance below the surface.
In an attempt to fix the probable boundaries of the
limonite patches it was found that there was a grada·
tion from the limonite to a reck which resembles the
limonite in general appearance, but which is light yel­
low-brown in colour and which probably contains very
little iron. Both the non-ferruginous material and the
limonitic floaters are non-pisolitie and somewhat collu­
lar. ~rhe nOll~fel'rugillons Inatcl'ial l,:vould generally be
regarded as a laterite. '1'ypical pisolitic lnterite is to
be fonnd in the NOlth-vVcst comcr of location 18,)]:3.

Origin of llw Ironstone.

Under the heading of "gencral deseription" some
reference has already been made to the origin of the
ironstone. '['he writer believes tl1:1t the ironstone is a
limonitic laterite, and t.hat the iron is derived mainly
from ferromagncsial1 minerals, but possibly also from
ironoxides. The only sulphides lil<ely to be present below
the zone of oxidation are the small amounts normally
contained in many rocks. 'l'he reasons for belicving this
are gi"en briefl.;' below. VVhcl'e details have already
been given they arc not repeated here.

(i) 'L'he ironstonc occurs as scattercd isolatcd patehes
IlH dng an average thickness of approximately 10 feet,
at 01' nearly parallel to the present land surface. '1'he
base of the limonite is well defined and its hOUlH1ary
tlguinst th(\ underlying 1'o('k 1S sharp.

(ii) Broadly the ironstone appears to he associated
with a series of greenstones and schists having a general
North-vVest strike 1111d a width of perhaps a mile. The
area mapped is not suf£ieiently large to enable the width
of this series to be givon with any dogree of oertainty.
It is bounded on the North-East by massive quartzites
and possibly also on' the South-'West side by. quart~ite.s.
The quanies do not follow any particular honzon 1Vltllln
this series, nor do they appeal' to lwve any regular
anan<rement such as might be expeded if delined sul­
phidebore bodies existed.'

(iii) 'rhe outcrops of limonite grade into re material
]lfJving a similar general appearance, but con~aining v~ry
little iron. 'l'llis material differs from tYlllcal latente
olllO' in heing non-pisolitic.

(iv) 'Phe occurrence of gibhsite in zones A and B of
CjlHllTY V, as reported by Simpson suggests that those
zones" are of lateritic origin. Simpson himself was evi­
dently of this opinion. It. now seems certain that the
ironstono of zone C has the same origin ns the material
of zone B.

(v) Obso1'\'ations in quarry V sl;ow tha~ the lim~nite
hns forllleil from the banded quartZite 1md :It seems likely
that it has also formed from the other rocl,s underlying
the quarry.

Two other origins lwve been suggested for the iron­
stone. 'l'hefirst' of these is that it is the ontcrop of a
sulphide ore body and the seeond* is that it is 1'0;'.; iron
ore. Arguments for and ngainst tllese ideas are smll­
marised in the following paragraphs. :It is not eon­
sidcred ncceSsnry to de\'elop these arguments fully.

Takino' the origin from a sulphide ore body Jhs!:. It
is knowl~ that elsewhere ill vVesterll Anstralia Iimonite
ore bodies [ne the outerops of SUlphide ore bodies, but
it mnst be remembered that residual limonite deposits
enu also be fOl'JnC'd in other ways".

Agn iust the idea tlw t the iJ'onstoue l:ejllWients the
outel'0P of n sulphide ol'!' body the followlllg :Jrgl1l1wnts
:11'0 ndvauecd.

"Sil1lPSOll. E. S., op. cit., Am1Ual Report. for 1919, p. 88.
*Pefsonal eornullllliea{ioll GO\'f'rnment GC'oIOf;;ist and l\Tl'.

IT. .L\. Ellis.
4IAndgren, \Valdenlhr, IVfi 11 bl'a I tlepo:--;its, ]Y'OUl'tll lTIdition,

F'OHl'tb Impression, .p. 855, 1938.
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(i) '1'he boundary is very indefinite and the ironstone
grades into material with a comparatively high aluminD
and a low iron content.

(ii) A series of SUlphide ore bodies would be expected
to have some regular al'1'angement, and this would be
reiiected in the outcrops. No such arrangement exists at
Clackline.

(iii) In quarry V the irostone is seen to have fonned
from the banded quartzite by elimination of the silica.

Considering now the possibility of the ironstone being
a bog iron ore. 'This was suggested because of the sheet
like distribution of the limonite and because of the
existenee of water worn pebbles on location 7000. The
fllJeet like distribution of the limonite is equally well
explained by tnl,ing it to be a variation of the laterite.
'rhe water worn pebbles on location 7000 have a very
limited dish'ibution, and there are no indications of the
existenee of extensive alluvial deposits. The following
arguments lOan be advanced against the ironstone being
n. bog iron ore.

(i) TIle formation of the ironstone from the banded
quartzite in quarry V.

(ii) 'l'he ironstone deposits occur at or parallel to the
land surface. They are found in the bottom of

valley on both sides, and at the heael of the valley.
'J'hey oeeur neither at one level nor on an iuclined plane.

Oii) Small pockets of very weatherec] rock oceur oc­
easionally in the faces of tIle qual'1'ies sUl'1'ounded by
limonite. 'I'hese would not be expected in bog iron ores,
but are easily explained if the deposits have formed by
the sl1l'face nlteration of the underlying rocks.

0A ~11)LING OP SOME LAKES NEAR BALAD.TIE
AND M'l'. PALMER FOR ALUNITE.

By B. A. Hobsoll, RSc. (Hons.).

IN'l'RODUC'I'WN.

In April ID42 the writer was instructecl to ehe,,],
sall!plc two 1:JkC's for alunite-one near Baladjie (plate
HI) amI the second near Mt. Pahller (plate IV). Atten­
tion was directed to Baladjie by a sample taken by
l<'ol'lnan' in 1931 cluri.ng a general examination of the
Lake Brown lake system, and to the lake near Mt.
Palmer by a sample sent to the Government Chemical
Laboratory by Rutherford' in 1933. More details regard­
'lug these samples ar0 given in a later section of this
report.

The present sampling was done with a 2-inch hanel
boring plant using an auger bit 01' a shell bit. Analyses
were made iu the Goyernment Chemical Laboratory.

A number of preliminary samples were taken by the
writer from the lake near Baladjie, including one sample
from almost the same spot as Forman's sample. Not
one of these samples contained any alunite ancl no
further sampling was undertaken. Evidently there was
some error in eonnect!on with the 1931 sample.

Preliminary sampling of the lake at Mt. Palmer was
favourable and subsequent systematic sampling inc11cate<1
the cxistenee of 290,000 tons of material containing 59
per cent. alllnit.e. Preliminary samples were taken from
other lakcs in the same vicinity, but except fo]' samples
A76 ancI A77, the alunite content of all samples was low.
A76 and A77 \\'ere taken frolll a lake which is probably
too small to be of an.)' eommel'cial value.

BALADJIE.

Plate HI.

l."Ol'lllan's sample was taken from approximately 70
("!lain" Nort!l of the Nortll-]~ast corner of location 70G,
jst Nod!l of Baladjie railw,ly siding, and was reported

l'F\n'mau, Ii'. (;., Pl'ogrt-~ss report on the alunite SUl'YCY of the
Lake 13rown lal;:e SyStCll1, Annual Progress Report of the Geo~
lOifical Sun'cv of ~\Vestcrll Australia for the year 1931, p. 18.
:-:n.'runle S 2n.~ Hoj'pl' al~o to an unpUblished map which accOlU­
pauic·a the original report.

"8"",",',·01' D. Itutl1erford.
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to ('outain G2.S per eent, alunite. Samples were taken
by the wl'itel' fl'om the smne 10e:1 lity as the original
sumple and from half a mile North, South, East :md
West of the ol'iginal locality. '1'he localities of the
sample holes are shown on phte IH, whieh also gives
the samples taken from each hole. In all 1:3 samples aud
two specimens werc taken. Not onc of the samples ('on­
taine!l any nlu11ite. I11fol'matio11 al)out. these samples
is snmllu1I'isec] in tahle 1.

'I'he lah at Baladjie >Y[\s eover(;(l with a hm'(l white
salt crust from two to three inehes thick. A spceimen
of this (A.5) is described as "Salt crust eOllsisting
essentially of halite (common salt) with some gypsum
(hydruted calcium sulphate) anf] traces of caleiull1 a1JC]
mngnesinn salts.') Immediately below this there was
a layer) 12 to IS inches thick, eonsisting of very ahnn­
rlant salt crystals and some grey murl, bnt softer than
the white surface layer. Below this) am] generally ex­
tending to approximately 7 feet 6 inches, was a slnc]ge
of grey mud ,vith ahundant salt 01' gypsum crystals.
Fl'equently this was too fluid to be recovered with a shell
bit) and no sample coulc] he ohtained. A numher of fail'
samples were, however, taken m1(] sufficient material was
obtained to show alunite had any been present. Below
ahout 7 feet () inches the drill enterec] a yellow brown
clay from which good samples were obtained. Generally
only one sample of this yellow hrown clay was taken
from each hole.

The water in the lake appeared nentral to litmus paper
when tested in the field). bnt laboratory tests showec] it
to be alkaline.

HI

:M'r. PALMEIL

As alt"!<ulv mentioned attention was first clil'eeted to
this loeality" by a samvl. submitted to the Chemical
Labomtory by Surveyor D. Rntherforc] in 1933. This
sample eontained approximately 50 per cent. alunite. It
was taki'n from a small lake in the Viehlity of the one
mile post ou the boundary line between .Iilbadgie 1,oea­
tions Gl and 62. 'rhis lake is about three and a half
miles South-South-l~ast from Mt. Palmer anrl is Bast
of the main lake. 'l'im],er was being eut in this 10eDlity
in April, U)'(2, for use by the Yellowdine Gold Develop­
ment Ltd., and the lake is readily accessible by timber
traeks. }'our preliminary sample holes (samples A16 to
A25) were drilled into this lake by the writer a]](1
samples forwanled to the Chemical Laboratory for
examinatioll. Preliminary examination of these indi­
cated that final results we;'e likely to be favourahle and
the writer then systematically sampled this lake at 5
chain intervals. ~'he locality of this lake is shown on
plate I V. Plate V gives the positions of sample holes)
the depths of the samples and tIle percentage alunite for
each sample. Samples A42 to A75 were taken from this
lake in addition to the preliminary samples mentioned
above. Details regarding these samples and also the
results of analyses arc set out in the table 11. The
surface of the lake \ms eovered with 1 to 2 inches of
brown mud) which was excluded from all samples. '1'he
upper portions of all sample holes consistec] of a very
stiff grey muil. 'rowarcls the bottoms of the holes the
lllud was white in eolou1' am] also more plastic. Fre­
quently it became slightly gritty just before the bottonl

TABLE 1.

SAMPLING OF LAKE TWO MILES NORTH OF BALADJIE FOR ALUNITE.
(Refer Plate TII).

I~eaetion

(pH) 1-5
Hole Depth in Sample 5% NaOH Equal to water sus- HeacLion to Notes.
No. hole. No. soluble S03' alunite. pension. litmus.

Glass dee-
trode.

ft. in. ft. in. % %
2 0 0- 1 0 ... ... ... ... ... l0 to lino salt crust, 1 in. to 12 in. very

1 0- 3 0 Al Nil Nil 7·90 Alkaline 'cbundant salt crystalS. No Sam-
3 0- 5 0 A2 Trace Nil 8·08 Alkaline ple above 12 in. Hard band or
5 0- 6 6 A4 'l'race lVil 7·9S Alkaline r hands at 4 ft. 9 in. to 5 ft. 3 in.

Speeimen A3 from about 5 ft.

J
:Sottom of hole at 6 ft 6 in. in yel-
low-brown clay with some quartz.

1Speeimen A5 from surfacc crust,
4 0 0- 5 6 ... ... ... ... ... which is 2·)y in. thick. No reeov-

5 6- 7 6 A6 Trace Nil 8·14 Alkaline J 'ry 0 ft. 00"' ft. ",n. Into ycl!ow
7 6- 9 6 A7 Trace Nil 7·90 Alkaline brown clay at 7 ft. 6 in., which
9 6-11 6 ... ... ... ... ... continues to 11 ft. 6 in. Bottom

of hole at 11 ft. Gin.
---

6 0 0- 7 6 ... ... .... ...

i
... 1No recovery 0 ft. to 7 ft. 6 in. At

7 6- 9 6 A8 Trace Nil 7·96 Alkaline 7 ft 6 in. into yellow brown clay
j as at hole 4.

--- ro ,~n""y 0 ft. to 3 ft. hum bit.
8 0 0- 3 0 .. , ... ... ... ... Sample A9 is a grab sample from

3 0- 4 6 AI0 Trace Nil S·22 Alkaline ft separatc shallow hole and was
4 6- () () All Trace Nil 7·91 Alhtline taken 2 ft. helow surface. At
6 G- 8 6 ... ... ... .. . ... 4 ft. Gin. into yellow hrown clay.
Grab sample AD Nil Nil 8·21 Alkaline H'tl'd band at 5 ft. 6 in. Drilled

j to 8 ft. 6 in.
---

10 0 0- 4 ~

I
1No recovery 0 ft. to 4 ft. 3 in. Grey,) ... ... ... '" ...

4 3- 7 3 A12 'Trace Nil 8·11 Alkaline mud with abundant salt ('I) erys-
7 3- 9 3 A13 Trace Nil 8·00 Alkaline I tals from 4 ft. 3 in. to 7 ft. 3 in.

At 7 ft. 3 in. into yellow-brown
j clay.

I 0 to 2in. salt crust, 2 in. to 18in. very
12 0 0- 4 0 ... ... ... '" ... J abundant salt (?) crystals. 18 in.

4 0- 6 9 A14 Trace Nil 8·07 Alkaline to 4 ft. no recovery. At 6 ft. 9 in.
6 9- 8 9 Al5 Trace Nil 7·92 Allmline into yellow brown mud.

Note.-Laboratory numbers are 1414 to 1426.
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of the alunite bea ring mud was reached. This mud bot­
tomed on a grit HO samples of which were taken. The
sound during drilling inclicated quite definitely when
the grit had been reached.

In order to obtain a factor for converting cubic yards
to tons the samples, after all analyses had been com­
plctefl, were paekPd tightly into a box and weighed. It
was found that 1 ton of dry material from the lake
occupied 1·02 cuLic yards. Details regarding this in­
formation are set out below the table H.

}<'or the purpose of estimating the quantity of material
likely to be avail a ble only the area indicatecl on plate
V was considered. The average depth was calcnlated
and also the average alunite content-due allowance
being made for the fact that samples were not always
taken over the same length. Details of this calculation
rue set out below table H.

Aeeo1'(ling to lily calcn!:ltions 2DO,000 tons of material
:IIT likely to be an"lilable, with an average alunite con­
]t'll t of GD per cent.

In this same locality there are a number of smaller
lakes from which a few samples were taken. Foul'
samples were also taken from the main lake. The locali­
ties of rdl thc'se samples are indicated on plate IV,
together with the :t1unite content of each sample. De­
tails regarding these samples arc also given in tablc
HI. Ineluded also in this table arc the details regarcl­
ing a sample from Lake Koorkoordine, near Southern
Cross. Except for samples A76 and A77 the alUlute
eontent of all samples is low. Samples A76 ancl A77
were obtained from a small lake close to the South-East
comer of location 662. This lake is quite small,. being
approximately circular in shape and about 15 ehains in
diameter.

TABI,E H.

SAMPLING OF LAKE IN VICINITY OF ONE MnE POST, EAST BOUNDARY, JILBADGI LOCATION 661, YU,GARN GOI,DFIEJ,D.

I
Reaction

Length over Total Labora- 5%NaOH Ecgml to (pH) 1-5
Site. Depth in hole.

I
which sample thickness of tory Sample solnble alnnite water Sample A. x C.

taken = A. aluuite bearing nUlnber. number. SO,. (% = C. suspension. number.
material = B. Glass

electrode.

%

C Oft. 2 in.-2 ft. 2 in. .... 2 ft..... ....

!
1525 A16 23·49 60·60 4·76 A16 121·2

2 ft. 2 in.-4 ft. 2 in. .. 2 ft..... .... 5 ft . oin. 1526 A17* 24'38 62·90 4'47 A17 125'8
4ft. 2 in.-5 ft. 2 in. .. 1 ft. .... .... 1531 A18 22·57 58·20 4'45 A18 58'2
5 ft. 2 in.-7 ft. 2 in. 2 ft. .... 1527 A19 5·30 13·70 4·58 A19

E Oft. 2 in.-2 ft. 2 in. .... 2 ft. .... 4ft. oin. 1528 A20 23'4;3 60·50 4'57 A20 121'0
2 ft. 2in.-4ft. 2 in. 2 ft. .... 1532 A21 22·49 58·00 4·45 A21 116·0

U Oft. 2in.-2ft. 2in. .. 2ft. .... 4 ft. oin. 152fl A22 23·49 60·60 4'54 A22 121·2
2ft. 2 in.-4 ft. 2in. .... 2 ft. .... 153;3 A2:3 23·69 61·10 4'48 A23 122·2

VII. Oft. 2 in.-2ft. 2in. 2 ft. ... 4ft. a in. 1530 A24 2:3·27 60'00 4·60 A24 120'0
2 ft. 2 in.-4 ft. 2in. .. 2 ft. .... 15:34 A25 24'04 li2·00 4·52 A25 124'0

A Oft. 2 in.-5 ft. oin. .. 4ft. 10 in. .... 6 ft . 10 in. {
1752 A42 23'83 lil·4S 5·20 A42 290·9

5 ft. oin.-7 ft. oin. .. 2ft. Din. .. .. 1753 A43 18'8li 48·li6 5'22 A4:3 H7'3
G Oft. 2in.-5 ft. oin. .. ,1 ft. 10 in.... 4ft. 10 in..... 1754 A44 23·51 liO'66 4·96 A44 29:3'0
H Oft. 6 in.-5ft. o in. .. 4 ft. 6 in.. 4 ft. oin... 1755 A45 22·22 57·:3:3 5·09 A45 258·0
I Oft. 2 in.-4ft. 6 in. .... 4 ft. 4in. 4ft. 4 in..... 1756 A46 2:3·05 59·46 4'88 A46 256·5
J Oft. 2 in.-2 ft. oin. 1ft. 10 in.. 1ft. 10 in... 1757 A47 13·71 35·37 4'6:3 A47

257·5B Oft. 2 in.-5 ft. oin. 4 ft. 10 in..... 4 ft. 10 in ..... 1758 A48 24·36 62'85 5·00 A48
K Oft. 2in.-5n. o in. 4ft 10 in.....

}5ft. 10 in. { 1759 A49* 25·21 65'02 5·22 A49 3H'O
5 ft. oin.-6ft. Din. .... 1ft. oin.. .. 1760 A50 2:3·21 59'88 5·17 A50 119·7

L Oft. 3 in.-5 ft. oin. 4ft. £) in.. 4 ft. oin. 1761 A51 24·12 62'2:3 5·22 A51 295·li
lVI Oft. liin.-5n. Oin. ... 4ft. 6 in. ....

~5 ft.
o in . { 1762 A52 19'58 50·88 4'8li A52 226·7

5 ft. Oin.-6ft. oin. 1 ft. oin .... 17li:3 A58 22,;37 57·71 5·59 A58 57·7
N Oft. liin.-4ft. o iu. 3 ft. Gin.. 5 ft. Gin. {

17(;4 A54 22·57 58·2:3 5·15 A54 20:3'8
4 ft. Oin.-6f!;. Oin. .... 2 ft. a in. .... 17li5 A55 23·67 61·07 li'42 A55 122'1

0 Oft. 2 in.-5ft. oin. 4 ft. 10 in.. 4 ft. 10 in... 1756 A5G 25·11 64·78 5·59 A50 :312·9
P Oft. 2 in.-5 ft. oin. 4 ft. 10 in.... 4 ft. 10 in..... 1767 A57 25·59 66·01 5'82 A57 318·8
Q Oft. 2 in.-4ft. 6 in. 4ft. 4 in.. 4 ft. 4 in... 17G8 A58 24·05 li2·04 5'41 A58 268·li
It Oft. 2 in.-lf!;. Din. 1ft. 7 in.. 1ft. 7 in..... 1769 A59 18·:37 47':39 5·35 A50 74·9
8 Oft. 2 in.-l ft. U in. 1 ft. 7 in.. 1 ft. 7 in... 1770 A60 20·11 51'88 4·86 A60 82'0
T Oft. 2 in.-5ft. Oin. 4ft. lOin.. 4ft. 10 in. 1771 A61 28·79 61·:37 6'00 AliI 29G·4
D Oft. 2 in.-5ft. o in. .... 4ft. 10 in..... 4ft. 10 in. 1772 A62 24·67 63·64 6'08 AG2 ;307·4
V Oft. 2iJL-lf!;. 9 in. .... 1ft. 7 in .... 1ft. 7 in. 177:3 A63 16·78 4:3·29 5·:36 A68 58·4
W Oft. 2 in.-2 ft. oin. 1 ft. 10 in.. 1ft. 10 in. 1774 A64 22·90 59·08 5·70 A64 108·1
Y Oft. 2 in.-l ft. 6 in. 1 ft. 4 in.. 1ft. 4 in. 1775 AG5 15·85 40'89 5·06 A65 54'4
]!' Oft. 2in.-2ft. o in. 1ft. lOin.. 1ft. 10 in. 1776 AG6 22·02 58'8G 5·09 A5li lOG·S
Z Oft. 2in.-2ft. 5 in. 2 ft. 4 in..... 2 ft. 4 in. 1777 A67 24·24 62·54 5·49 A67 145·7
lI. Oft. 2 in.-2 ft. u in. 2ft. 4 in ... 2 ft. 4 in. 1778 A68 21-\)4 56·60 5'00 A68 1:31·8
lII. Oft. 1 in.-2ft. oill. 1ft. 11 in.... 1ft. 11 in. 1779 A60 19·85 51·21 4·67 A69 98·8
IV. Oft. 2 in.-2 ft. 4 in. 2 ft. 2 in.. 2 ft. 2 in. 1780 A70 22·61 58·38 4·92 A70 12(j·()
V. Oft. 2in.-4 ft. oin. 4ft. 7 in. .... Ht. 7 in. 1781 A71 23·68 61·09 5'88 A71 279·8
VI. Oft. 2 in.-4 ft. oin. 4 ft. 4in.. 4 ft. 4 in. 1782 A72 24·41 62·97 5'80 A72 272·7

VIII. Oft. 2 in.-4 ft. Gin. 4ft. 4 in.....
}5 ft. 10 in. { 178:3 An 24·27 62'61 5·75 An 271'1

4 ft. Gin.-6 ft. o in. 1ft. Gin ..... 1784 A74 2:3·79 61·88 6·84 A74 92·1
IX. Oft. 2in.-4ft. oin. ... Ht. lOin.. 3 ft. 10 in. 1785 1\.75 23'46 60·52 5·11 A75 231·8

Area-
Y lII. lVI XI J V W .... .... 278,800 (yards)'

Volnme of alunite bearing material 278,800 X 1·27 (yds)'

Tons 278,300 X 1· 27

1'022
291,400

. 290,000
Average % alunite = 59%

7477·0

95~·lb.

(yds.)'

126'5) 7477·0
~ = Average % alnnite

Wt. of sampies

Factor for converting cubic yards to tons-
Wt. of box + samples 104!t lb.

wt. of box 9

Samples used A42 to A71 (inclusive), except A47, A63, and A75.
Size of box IS} in. X 12} in. X O} in.

145 X 97 X 87
(ft.)'

Volnme of box 8 X 8 X 4 X 1728
1·177

1 ton occupies 1·177 X 2 X 2240

126 ft. 10 in.

average depth
6'88%
0'68%
G'88%
0'81%

83 ) 126 ft. 5 in.
:3 ft. 10 in.

= 3 ·sart.
= 1·27 yards

K,O insolnble in H,O
Na,O insoluble in H,O
](,0 insolnble in H,O
Na,O insoluble in H,O

*A49

*A17

191 X 9 X 8

1· 022 (yds.)'
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C1:EOLOGICAL SUR.V.EY OI' WESTERN AUSTRA1IA
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IN LAKE NORTH OT BA1.A"DJIE
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TABLJTI 2A.

NOTES ON BORE [IOLES SHOWN IN TABL.E 2.

Site.
C
E
U
VII.
A
G
H
I
J
13
K
L
JVI
N

°P
Q
R

Notes.
Gritty below 5 fk 2 in.
At 4 ft. 6 in. red gritty materinJ. No sample 4 ft. 2 in. to 4 ft. 6 in.
Gritty fit 4 ft. Gin. No sample 4 ft. 2 in. to ft. 6 in.
Gritty at 6ft. No sample 4·ft. 2in. to 6ft.
Gritty at 5 ft.
Hole drilled to (j ft. Gritty at (j ft. No sample 5 ft. to Gft.
Gritty at 5 ft. (; in. No sample 5 ft. to 5 ft. (j in.
Gritty to bit at 5 ft. No sample 4. ft. (j in. to 5 ft.
Red grit at 2 ft.
Gritty at 5 ft. 6 in. No sample 5 ft. to 5 ft. 6 in.
Becoming gritty at 6 ft.
Becoming gritty below 5 ft.
Slightly gritty (j in. to 1 ft. 6 in., but good from 1 ft. 6 in. to 5 ft. Becoming gritty again at 6 ft.
Slightly gritty and white below 4 ft. JY10re gritty at (j ft. No sample 5 ft. to 6 ft.
White below 5 ft. Definitely gritty at (; ft. No sample 5 ft. to 6 ft.
Slightly gritty at 5 ft. and definitely gritty at 6 ft.
Very gritty at 5 ft. No sample 4 ft. 6 in. to 5 ft.
Gritty below 1 ft. 9 in.

TABLE 3.

PRELIMINARY SAMPLING OF SONm LAKES IN TIlE VICINITY OF SOUTHERN CROSS
AND MT. PALNIER.

-
Reaction

5% NaOH
(pH) 1-5

Loeality. Lab. Sample Depth. soluble Equal to water sus- Notes.No. No. alunite. pension.
S03' Glass

electrode.
I

Small lakes immediately north of Jil- ft. in ft. in.1 % %
badji location number 660, vicinity 1745 A26 03-33. 3·83 9·88 5·11 oin. to 3 in., no sample.
Mt. Palmer. Refer Plate IV. 174(; A27 1 0-4.0 1·19 ,1·07 5·06 oft. to 1 ft., no sample.

Main lake immediately east of Meier's
J<'ind. Refer Mines Litho NUn. 1747 A28 2 0-5 0 0·11 0·28 7·16 oft. to 2 ft., no sample.
Also Plate IV. Meier's Find is on 1748 A29 2 0-5 0 0·40 1·26 7·32 oft. to 2 ft., no sample.
.Jilbadji loeation number 677

Six chains east of north-east eorner
of GJiLL. 3676, vicinity Mt. Pal- 1749 A30 00-2 0 0·09 0·23 7·47
mer. Mines Litho JY1.172 and Plate 1750 A,H 2 0-5 0 0·20 0·52 7·20
IV.

Lake Koorkoordine, approximately
half a mile north.east from the lake 1751 A41 2 O-iJ 0 0·53 ],37 7·55 oft. to 2 ft., no sample.
crossing on the luain Bunfineh-
Southern Cross Road

Lake e10se to south·east eorner of
Jilbadji location number 6(;2, 1786':' A7H 0 0-2 0 2iJ·07 H,j·68 5·18
vicinity NIt. Palmer. Refer Plate 1787 An 2 0-2 6 24·03 61·09 4·85
IV.

* Lab. No. 1786, K 20 insoluble H 20 6·84, Na20 insoluble H 20 0·53. NOle.-Samples A32-A40 were taken from
J3aladjie and subsequently discarded.

A C
Parts per million.

59 75
13 7

IH5 158
1 1

25 27
IG 14
09 105
1 1

ElURING NI' SITE 0]' PROPOSED REPNl'RIA1.'ION
BUILDING (liESEIWE 8828)-WA'l'EH ANAI~YSES.

By B. A. HolJson, B.Se. (Hons.)

During boring operations at the above site' two water
samples were eolleete([ from bore Cl. Details regarding
these samples and the results of analyses are given
below. Rcferenee should also be made to the log of
bore Cl.

Sample A-Taken from water flowing over top of
;8 inch easing and probably coming mainly
from a fine to medium grained sand at 29 feet
6 inches to 46 feet 6 inches.

Sample C-'l'aken from inside G inch casing after
pumping, with easing at 62 feet 6 inches, and
coming mainly from a coarse sand and pebble
bed at 62 to 64 feet.

lHobson, R. A., Boring at site of proposed Hepfa,tl'iation
Building-Heserye 8828, Ann. Prog. Rept. Geol. Survey 194.4,
PP. 2Q-29, 1945.

Hesult of nnalyses:-

Carbonate, CO"
Sulplwte, SO,
Chloride, Cl
Nitrate, NO"
Cakium, Ca
Magnesium, lIIg
Sodium, Na
Potnssium, K
Tron and Aluminium oxides

}i'e20" and AI20,:
8iliea, 8i02

6

8

393

5
7

400



N01'JilS ON Sm[l,j SOILS AND 'rHE GEOLOGY IN
'rIm VICINrl'Y 01" NOR'l'HAM.

By R. A. Hob,c,oll, n.Se. (HoJls.).

OUTLI.NI~ 01" WORE: DONl~.

Three pipe lines, all in Northam-Meckering district,
were examined in detail, and in nr]dition a brief recon­
naissance geologic:lI examination of the area was made.
'I'he pipe lines examined \rere: Southern Brook extension,
South Mcckering extension, and Seabrook extension. 'rhe
positiollS of these pipe lines is shown on plate VI.

Soil samples wel'e taken at varying intervals, the soil
profile described a ad the distrihution of the soil groups
noted. '1'he condition of the pipe at each test site was
noted, and any geological information recorded. From
the samples the following soil properties were determined
-the lahoratory work being done mainly hy Mr.
Smith:-

1. The specific conductivity, at 60° F, of the
soil saturated with water.

IN'1'IWDUC'1'ION.

Late in 1944 a eomlllittee was appointed to hlVestigate
certain technical problems associated with the proposed
wheat belt water supply scheme. Amongst other things
the committee desi ['ed inform ation regarding the externaI
corrosion of buriecl pipes. It was recognised that this
eorrosion was related to the soils. '1'he work to be
described was undertaken by the writer in co-opemtion
with Ml'. H. JVLWilson, District IDngineer, Goldfields
Water Supply, Ealgoorlie. Soon after the work was
commenced the co-operation of Dr. '1'eakle, Plant NUb'i­
tion Officer, Department of Agrieulture, was sought and
freely given. D1'. Teakle visited the area, while the field
work was in progress, and nnanged for one of his
omcers, Mr. S. '1'. Smith, to assist with field work, and
Inter to cany out :1 number of laboratory c]eterminations.

M1'. vVilson and the writer :1grced at the start of tIll'
1Y0rk that until the canses of corrosion of existing pipe
lines were known no work could be done away from
(·xisting water supply schemes. Pie]d work was eom­
menced in the vicinity of N ortham; having as its objoiOt
the determination of the causes of eorrosion on existing'
pipe lines. 'rhe writer's attention \ms concentrated on
the soils and geology, while that of JVI1'. vVilsoll was
directed m:1 inl)" toward the conditions of the pipes. All
phases 01' the wOl"k were, however, frcely discussed by
Mr. WilSOll and the writer. Soil samples, ground water
samples, and samples 01' both corl"oded and unconoiled
pipes were suhmitted 1'01' laboratory examination. Suffi­
eient information regarding the soils an(] the pipes has
bcen accumulated to enable a correlation hetween pipe
condition and soil data to be eommenced. This eorrela­
tion 1s being undertaken by Mr. vVilson.

/\ssul1H'd combination.
Cnleimu earbonate, Ca CO"
1I1:1g11esium c<lrbonate, MgCO"
Magnesium sulphate, MgSO"
Potassiulll sulphate, K

2
SO,

Sodium sulphate, Na2SO,
Sodium nitrate, NaNO"
Magnesium chloride, "lVfgCl

2

Sodium chloride" NaCl
Potassium chloride, KCl
Iron and Aluminium oxides

:1<'e20" and A120"
Silica, Si02

'1'otal hardness (calc. as CaCOJ
Reaction, pH

Introduction
Outline of work done
Scope of report to committee
Scope of present notes
Geology

62
:11
16

1
16

252
1

6
8

393

128
7.7

faintly
alkaline

G7
49

1
10

1

260

5
7

400

125
7·7

faintly
alkaline

Page
64
64
64
64
64

ii. 'I'he speeilk C'011<luetil·it.I' of H 1 to ii soil
\\"it tL'r sllspension.

111. 'rhe amount of eltloride, expressed as sodinm
eidoritle, in a 1 to 5 soil water suspension.

iv. 'rhe pH of a 1 to 5 soil suspension both in
wHter and in normal potassium chloride.

In the office a lot of time was spent in plotting thc
l'nJ'ious soil properties (conductivity, pH, percentage
ehlori([e, etc.) against eaeh other, partly to deteet mis­
takes iu determinHtions, but mainly to see if these are
related to each other, Hnd, if so, the natnre of tho
relation.

All informatiOIl regarding the soils and the geology
has been eonected together by the writer and a report
submitted to the committee. l"ield work took from 2ilnl
.Tnlluary to 231"(] March and oflice work, ineluding the
writing of the report to 1:3th Augnst. Dming this period
some time was spent on other 1Y0rk.

SCOPE OP REPOR'r TO COMMI'1''l'EK

In addition to sUlnmarising all field and laboratory
information regarding the soils .and the geology this
H:port reviews briefly previous work in connection with
pipe cOlTosion. '1'he main work has been done in America,
principally by the National Bureau of Standards, hut
on two previous oecasions the problem has been studied
in "Western Australia. A selected list of references is
given. '1'he report contains a summary and general con­
clusions for the guidance of the committee. It makes
no attempt to eorrelate the information regarcling the
soils with the conditions of the pipes. It is recom­
mended that any future work on the soils he under­
taken by the Plant Nutrition Branch, Department of
Agriculture, but that the Geologieal Survey should eo­
operate if geological information is desired.

SCOPE OP PRESEN'r NO'r]~S.

'l'he present notes do not eoutain any detailed
information regarding the soils along the pipe lines.
'['his information has been determiner] primarily for
cOlTelation with pipe condition and until the principal
fnc.tors affeeting the pipes are known no nseful purpose
would he served in puhlishing dotailec] soil information.
All soil information has already been passed on to the
Plant Nutrition Braneh, and the remainders of all
samples are stored in their collection.

Some general observations regarding the geology of
the district, and its relation to the broader soil groups
are of general interest and arc published in full. He­
ferenee shoulc1 be made to plate VI and also Lands
Department litho 27/80.

GlWLOGY.

At the conclusion of the work in the vicinity 01' the
pipe lines a very rapid geologieal reconnaissance was
made of an area in the vicinity 01' N ortham and Mecker­
ing. The object of this was to see what outcrop concli­
tions were like, and to gain an impression of the general
geology of the area. No geological map was prepared.

Soon after the commencement 01' work on the Sonthern
Brook extension noticeahIe differences between the soils
in the vicinity of N ortham and those further to the east
were seen. It was thought that this might be due to
different underlying rocks.

In the a1"ea A B D C on plate VI the soils are
rcd-brown to ehoeolato brown heavy textmed soil8­
elnvel' loams at the surface. East of A B the soils are
gn:y 'to brown in eolour, and lighter textured than in
the n;l'ea A B DC-usually loams to sandy loams or
loamv snnds at the surface. 'Vest of C D the soils ap­
pean~d similar to those East of A B, but very little
work was done \\"est of C D.

In the area A B D C there are only seattered out­
erops, but some information can be gained from rode
fragments in the soil, nnd from heaps of rocks in the
paddocks. The unc]erlying rocks are acid gneisses (some­
times o-arnetiferous) ferruginous quartzites, quartzites,
amphibolites, ultra h~sic rocks, with numerous epidiorite
01' dolerite dykes. Good outcrops are to he fonnd in
small quarries along the Great Eastern Highway, and
also along Jurendine Roac]. The 1'erruginous quartzites



?uterop well inthe vieiuity of Crows Nest '{'rig. Station;
In the South-Western eorner of bloek NI, close to the
Great Eastern Highway; on block 14953, near the North­
ern bo.undary o.f bloek 48/1051 (old number). Block,
14953 IS approxImately 4% miles South-South-Westward
from Grass Valley. No outerops of the amphibolites
were seen, but numerous fragments can be found in tho
paddocks. The ultra-basic rocks outerop well between
Mt. Dick and the Northam-Goomalling Road, and also
on the Great Eastern Highway, 1.1 miles east of the
Northam-Goomalling railway crossing. ,serpentine rocks
have previously been noted near York bv C. G. Gibson.'
It is believed thnt the red-brown to 'chocolate-brown
colour of the soils is to the of the ultra
basic roeks, the and also the
fel'l'uginollS qrlar.tzjltes.

East· of the only Tock
outcropping granite, ' 'Tocks, " or as
small outcrops. Much of the country is covered with
soil, and there are extensive areas of sand plain. West
of the lineE P no granite is seen until the area, West
of CJ)}sreaehed.

In the area E F 13 A outcrops are not very frequent.
Outcrops of acid gneiss amI ferruginous quartzite occur
along\Jllrcncline Road, and also along the Great Eastel'l1
Highway. Occasional fragments of amphibolite were
Seel}!.tlnd, also two outcrops of what appears to be a
verYi,}veathered greenstone-both on .Jurendine Road, one
on ,block 3141, and the other on block 2801 (see plate'
VI?,he soils are similar in appearance to those
E ,,«lthe line E F, and it is likely that the prineipal
rocks"iIl the area E F B A are acid gneisses.

'1~~~\of the liue C D the principal rocks are granite
and"g:-anitic gneiss, good outcrops of which can be seen
in an abandoned quarry on the N ortham-Spencers Brook
Road, approximately three miles from the Northam rail­
way station. At this quarry the biotite gneiss is seen
to be intruded by pegmatite dykes parallel to the.
gneissosity, by aplite dykes and quartz reefs transverse'
to the gneissosity-the o1'(1er of intrusion being pegma­
tUe dykes, aplites, and quartz reefs. East of the quarry
the gneiss grades into a granite, and back again into a
gneiss. The gneiss is quite different in appearance from
the gneisses seen in the area E F D C.

The strikes of the various gneisses and quartzites vary
from N 10° W to N 40° VV, and the dips from 30° to
60° to the North-East.

The evidence gathered indicates that the area E F D 0
is ,o~c:uj)i~dby a •. series of metamorphosed sedimentary':
rocks, with basic and ultra-basic intrusives. The basic
andultrii-hasic rocks are abundant in the area A B D C,
ancF'are believee}· to account for the red-brown to choco-'
late brown colom of the soils. The area J~ P B A prob­
ably consists mainly of acid gneisses. Dr. PricIer has
told the ,writer' that similar rocks occur in the vicinity'
of Toodyay, and also at Muresk.

The rocks of the area E F D C resemble those foune~

in t1)e Goldfields flll'ther to the East. It is interesting,
to not~ that gold, silver, copper and wolfrnm have been
reporteel from this area, but, except for wolfl'am on
block,2809 (approximately three miles North of Grass
Valley), samples taken by officers of the Geologieal
Survey did not yield more than a trace of any of these,
minerals."

CHALK AND MARL SAMPLES FROM GINGIN,
MUCHEA AND BULLSBROOK

By R. A. Hobson, B.Se. (Hons.).

Dming 1944 samples of chalk were collected from
Gingin and snmples of mad from Muchea and Bulls­
brook. Most of the old <]uarfies were inspeeteel anel

lGibson, C. G., The Al'gol Syndie.tlps property at YOl"l...
Rept. Dept. Mines, 1909, p. 168.

~Personul conimunicatioll. Refer also Pride]', R.T., rl'he
geology and petrology of part of the 'food)'ay district, Western
Australia, Jour. Roy. Soc. West. Aust., Vol. XXVIII, pp,
83-137.

"Woodward, H.P., Northam district, Ann. Prog. Rept.
Geol. Survey 1905, pp. 17·18.

Gibson, C. G., op. cit.
Blatchford, T., Discovery of wolfram at GJjass Valley, Ann.

Prog'. Rept. Geol. Survey, 1917, pp. 7-8.
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loente(l. Chalk :llld mild from these loealities have been
~l"ed !'Ol' a nmnber of plll'poses during the past, inelud­
mg 11me and cement making, but very little official
mi'ormation is available regarding these deposits.

Details of the samples collected and results of analyses
m'e given in the table on page 55. 'rhe localities of the
quarries in the vieinity of Muehea ,and Bul1sbrook are
showll on plate VII. .

, BrIef notes regarding the three localities are given
oelow.

Ginpin.

Samples of chalk were eollectecl from quarries on One
Tree Hill and Oil Molecap Hil!. 'rhe positions of these
qU<ll?:ies. m:d ~ollle. information regarding the geology
of Glllgm IS given 1ll a report by :B'eldtmann, published
in 1931'. No ehalk is being quarried at the present time,
but greensancl is periodically carted from Molecap Hill'
for its glauconite content.

Jlhcehea.
Six Slllilll qual'l'ies were examined in the vicinity of

Muehea-iive on reserve 2336 in the vicinity of the
station, and the sixth on bloek 105, East of Muchea.
Qunrry llllmber :'5 is the largest. No work is in progress
at the present time.

Bullsbroo).;.
Seven quarries were examined-six in the vicinity ot'

the siding and the seventh approximately one mile
North-North-West or the siding. It is reported that there
are other quarries and also outcrops of marl between
quarry number 7 and the road in the vicinity of quaTry
number 3. 'rhere are some old lime kilns near quarries
numbers 5 and 7. No work is in progress at the present
time.

PORT HEDLAND WATER SUPPLY-INTERIM
REPORT.

By B. A. lIooson, B.Se. (lIons.).

INTRODUCTION.

:B'or mally years the water supply at Port Hedland has
been very unsatisfactory-the town being supplied with
salt water for general use from wells situated approxi­
mately one mile ]~ast of the town. Water for cooking,
drinking and laundry purposes has been obtained from
rain water tanks or from railway wells at Poondana or
at the Shaw River. From these last two places the
water has been railed to Port Hedland and distributed
around the town by carting. 'rhe supply from Tain­
water tanks has always been inadequate.

During 1925-26 a proposal to supply the town with
water from the East branch of the Turner River, approxi­
mately two miles below Boodarie homestead, was investi­
gated. The results of this investigation to August, 1926,
have been summarised by Assistant Engineer Brady.
Pumping tests were continued to November of the same
year. It was estimated that the town would require
25,000 gallons of water per day. This :figure is still
accepted by the engineer for the North-vVest, and it is
further stated that the salinity shall at no time exceed
100 grains per gallon and that is desirable that it shall
not generally exceed 50 grains per gallon. At the same
time some consideration was also given to other possible
sources of supply. It was decided that the Turner
River scheme showed the best prospects.

During the period October to November, 1943, eight
bores were put clown in the vicinity of Port Hedland
by the 2/2 Aust. Boring Section, R.A.E., and potable
water was obtained near the 12-mile creek (Pippingarra
Croek). This water was utilised by an army camp aud
by a R.A.A.:B'. camp situated in the vicinity-supplies
beino' obtained from separate sourees. It has recently
been'"' suggested thn t Port Hedlancl might be suppliee1
from this locality.

Previous investigations into the Turner River scheme
had shown that as pumping proceeded there was a small,
but steady, increase in salinity, and that on three occ~­

sions this had exceeded 64 grains per gallon. The maXl-

lFeldtmal1D, F. R., The glauconite deposits at Gingiu, South­
West Division, Ann. Prog. Rept. Geol. Survey for 1930, pp. 6·8.

1931.
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illlnn salinity n'eonlel[\YIIS 77.G grains pCI' g'allon. It
was realised that, with continuous pUlllping there was a
danger of the salinity inereasing beyond the permissible
limits. '1'he qnality of the water at the 12-mile creek
appeared satisfactory, but doubt was expressed whether
suftieieut qu:mtity could be obtained. The writer was
required to iUYestigate these two schcmes, paying speci" I
attention to the points noted above.

The two loca I ities were examined between 8th and 1(5th
November, and previous reports on the 'I'urner HiveI'
scheme \I-ere made available to the writer. The present
report is an interim one, but it is not anticipated that
the cone1usions anivell at will he changed in the final
report. The completion of the final report must await
the analyses of water samples collected during the fielc1
inspection.

ACE:NOWLlmGMBNT8.

Tlnee days were spent in the field with :Mr. S. 13yass,
resident engineer, and the whole problem was thoroughly
11iscussed with him. PieId salinity tests of all samples
were made by i\Ir. 13yass, which greatly facilitated dis­
eussion. Transport and labour were ananged by Mr.
L. Jones, the resident foreman at Port Hedland. Ijocal
files were made available b,l' Mr. Jones. 'I'he writer '8

thanks are due to both Mr. 13yass and Mr. ,Tones, who
gave all possible assistance. 'rhe writer would also like
to thank all residents who supplied information, more
particularly Messrs. Ta1'lin, Wilso]], Grant (13oodaril'
Station), Wchlll'dson (Pippingana Station), anll I<'/L.
Maggee (R.A.A.P.).

ANALYSES OF CHALK AND 1>IARL SAMPLES ImOJ\[ GLNGIN, MUCHEA AND BULLS BROOK.

Sample No.

Notc~ regarding qllurrieB.
Approx. size, etc.

Equals
MgCO,.

1>[qO.

Per
cent.

Equals
CaCO,.

CaO.

Per
cent.

Insol­
nble in

acid.
Description of Snlnplc.

La.bora~

tory.1<'ielcl.

Quarry 1-----,----1
No.

Locality.

0/ 0/

G.1 :3855 North face
;0

Gg'(~ ~nOingin of quarry on Onc 22·15 38·84 1'47
Tree Hill, location 28:3, O-Mt.

G.2 ;1856 As for G.1, but 4-8 ft. [G'7G 42·71 76·22 O' (H
G.:3 3857 West face of quarry on One 21·0U :3U'4U 70·47 1·(j0

Tree Hill, location 28:3,
0-2 ft. nin.

GA :3858 As for G.3, but 2 ft. (j in.-5 ft. 13·0(j 44·25 78·U7 0'72
(jin.

G.5 3850 Quarry on Moleeap Hill, loca- 15·00 4:3·04 7G·81 0·85
tion 10:3, 1-4 ft.

G.G :38(j0 As for G.5, but 4-7 ft. 15·R5 41· 75 74·5] 0·G7
G.7 3861 As for G.5, but 7-10 ft.. IG·51 41·05 7:3·2(; 0·G8

1· 288ft. is bottom of 'lunl'l'Y.
13 ':)5

1· 5] 5 ft. Giu. is botiom of qual'l'y.

1·78

1·40
1·42 Sample G.7 was taken approxi­

mately :30 ft. north t)f G.G.
G.7 is inunediately above
lo·wcr greensand. The chalk
was therefore samJJled 10 ft,.
above the top of the lower
greeusund.

135 ft. x 25 ft. x Gn., with 1 n.
of grcv~black sand at the
snrface.

50 ft. x :30 ft. x 5 ft.., with
1- 2 ft. of grey sand at the
surface.

50 ft. x 20 ft. x 0 ft., with 1 ft.
of grey sand at the surfaco'

20 ft_ x 15 ft. x 4 ft .• with Gin.
of grey sand at the surf~H:e.

Quuny No. 4 is the most
T~astern of three small quar~

ries on the south side of the
road.

200 ft. x 40 ft. x 8 ft.. with np
to 2 ft. of grey saIld at the
surfr,ce.

2GO n. x 40 ft. x 8 ft. with up
to 2 ft. of grey sand at, the
snrfnce.

(jO n. x 20 ft. x 7 ft., with up
to '1 ft. of dry grey soil.

(j0 ft. x 20 ft. x 7 ft., with up
to 1 ft. of dry grey soil.

250 ft. x 200 ft. x 5 ft.. with
up to 1 ft. of soil.

250 ft. x 200 ft. x 5 ft., with
up to 1 ft. of soil.

250 ft. x 200 n. x 5 ft., with
up to 1 ft. of soil.

ApJll'Oximatc size GO ft. x 20 ft.
x 4 ft.

Now DO ft. x GO ft. x 8 ft., but
was originally deeper, 'with
1-2 ft. of grey sand.

Now (JO ft. x 00 n. x 8 ft., but
was originally deeper, with
1-2 ft. of grey sand.

70 ft. x 1:)0 ft. x 7 ft.
70 ft. x 1130 ft. x 7 ft.

110 ft. x GO ft. x 10 ft., with
3 ft. of grey sand and marl
rubble.

110 ft. x GO ft. x 10 n., with
:) ft. of grey sand and Jllarl
rubble.

WO ft. x GO ft. x 0 ft., with up
to 3 ft. of grey sand above
the marl.

IGO ft. x (j0 ft. x 0 ft., with up
to :) ft. of grey saud above
the marl.

180 ft. x 100 ft. x ;; n., with
1 ft. of grey sand. Thoro is
an old lime kiln nearby.

180 ft. x 100 ft. x 5 ft., with
1 ft of grey sand. There is
an old lime kiln nearby.

------ ------------
I 21),00

------------
l\Illchea M.l ;18(j2 South face, 1-4 ft. :34·08 (jO·82 1· :l4 2·80

2 J\1.2 138(j:3 North face, 2~5 ft. oin. , ?l·(jO :30·58 70·G13 1· 4(j a'05

M.:3 3804 South fa cc, 1-4 ft. Gin. 27·0l :33·(j2 GO'OO 1·(j;) :3'41

1>f.4 380:') 0-4 ft. 7·77 4(j·1)'1 8:3,77 2·1:) 4·4(j

5 1\£.5 :38GG Cenh'o south facp, 1-4 ft. 14·G:3 ,12,08 7G·70 2.(1) 4,:)7

J\U; :38G7 As for l\L5, hut 'I-8ft. 27·G9 132·14- 57':)G 2·24 4·(j8

1>L7 :38G8 Wcst facc, ]-4 n. 7·22 <1(;·27 82-57 2'02 4';)')

l\LS :J8G9 As for l\I.7 l but 4-7 ft. 11'0(\ 4:)'0,1 7G·81 2'08 4,;33

----------------- -------------------
Hullsbrook RI :3870 Centre north face, 2--5 ft. lO'1)8 4:3'1)8 78·4n 1· G5 :)',15

JJ.2 3871 South side of small "island" G·35 47·71) 8J·75 1·5:) :3·20
in centre of quarry, 0-4 ft.

B.:3 3872 Centre south faee l 1--5 ft. 1G·14 41'00 7:3 -17 1·4:3 2·DD

2 No sample

BA :387:~ West face, 2-5 ft. 10·78 44·72 7n·81 1· 50 ., 14

B.:, :)874 As for HA, hut ;;-8 ft. 2:)·0n 3G·DD GG·Ol 1·28 2 08

4 RG :3875 2-4 ft. Gin. (i'07 48·7G 87·OL 1·17 2'46
4 H.7 13870 As for B.G, but'4 ft. (;']n.-7 i't: G'02 48-7D 87·07 1·15 2'41

JJ.8 :.1877 North face, 13-G ft. 1),54 4G·5] 8:),00 1·73 a·G2

B.0 :3878 As for B.8, hut 0-]0 ft. ]4'4] 44·25 78·D7 1·71 :3 '58

G R]O ;3879 From small "island" in mid- 10·00 44·n2 80·1G 1',17 :3·07
die of quarry, :3-5 ft. Gin.

G Rn 3880 As for 13.10, hut 5 ft. Gin.-8 ft. 12'G3 42·8G 7G·41) 1·7n :) ·7,1

B.12 :)881 North faec, 1-4 ft. 12'07 4:3'01 78·:3G 1·18 2',17

7 13.1:3 13882 As for Il.]2, hut 4-7 ft. 10'88 45'82 81·77 0·n0 2·07
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MARL QUA"R"RIES IN VICINITY OF MUCHEA
AND :BULLSBROOK
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Table 1.

'1'URNER mVER INVJ~STIGATIONS, 1925-1926.

~

Period of test. Gallons pumped. Salinity. Grains/gall. Calculated
No. of times lowering

Test

I I \ Max.

salinity >50 of wa.ter
No. Total

Prior I I grs./gall. table per Notes.
Jj-'rom. To. Test. to to Start. Fiuw and values. 100,000 galls.

I date. test. ish. pumped.

-
1 12-7-25 25-7-25 \ 320,000 320,000 7 11·0 30·5 77'5 2(04'5, 77,5)

}2 30-7-25 8--8--25 380,000 700,000 18·5 33·0 39·5 1·14 in. On five occasions salinity 40-5()
3 10-8-25 14-8-25 130,000 830,000 24·5 30·5 42·0 grs.jgall.
4 10-8-25 22-8-25 120,080 950,080 28·0 25·5 32·0
5 24-11-25 11-12-25 517,877 1,474,557 .... 7·0 21·5 77'0 1 (77) 1 in.
0 7-0-20 0-7-20 1,122,000 2,597,157 .... 10·5 20·0 22·0 .... 1·27 in. River ran approximately 3 months

prior to commencement of test
No. O. Reported that river had
not flowed since 1912.

NOTE.- (n) The salinity has exceeded 50 grs./gall. on three occasions-
(i) Value 04'5-occurred after three days contiuuous pumping with the plant speeded up to 4,100 galls./hour. Test number 1.

(il) Value 77'5-oceurred when the well forked due to heavy draw. Test number 1. .
(iii) Value 77-occurrecl when the well was kept empty for eleaning ont bottom.

(b) The following saUnities are given for bores nnmbers 3 and 4 and for Boodarie Soak during tests 1-4.
No. 3 bore 3-5 grains/gall.
No. 4 bore ... 5-0 grains/gall.
Boodal'ie Soak . 3-5 grains/gall.

TURNER RIVER SCHEME.

The pl'oposed seheme.

Under the scheme investigated during 1925-1926 it
was proposed to pump up to 25,000 gallons of water
per day from the East branch of the Turner River, ap­
proximately 10 chains below Boodarie Soak and 26 chains
above the upper limit of the tidal water. The informa­
tion gained during the pumping tests is very briefly
summarised in table 1. The figures have been taken from
the graphs for the most part and are only approximate.
Pumping was the rate of approximately 25,000 gallons
per day from a. well 10 feet deep and containing 6 feet
of water. The upper 7 feet 6 inches of the well was in
sand and the remaining 2 feet 6 inches in clay. Saline
water was known to occur East of the river (326
grs./galL in bore 31), and also West of the river (116
grs/gall. in Ll). Samples taken from bores 34, 3, 38,
41, 44, 48 and 49, all situated in the river bed had
salinities varying from 3.5 to 8 grs./galL Inspection of
the rainfall recorels for Boodarie Station and for Pip­
pingarra Station, which are the only records available
at the time of writing, show that in 1923 average rain­
fall was recorded, while in 1924 the rainfall was very
small (Boodarie 0.40 inches, Pippingarra 1·55 inches).
In 1925 the rainfall was average, while in 1926 fair to
average rainfall was recordec1. In 1942 and 1943 more
than average rainfall occurred. Since 1943 the rainfall
has been below average--the last good rain occurring
early in 1943.

In connection with the previous test the following
points should be noted:-

(1) The good quality of the water in the river sancls
prior to pumping tests. The salinities being as given
below:-

Shaft A-previous to number 1 test 7 grs./gall.
" 5 test 7 grs./gal1.

" ,,6 test 10 grs./gall.
Various bores as given above-3'·5 to 8 grs./gall.
Boodarie Soak, bores 3 and 4 during pmnping tests

-3 to 6 grs./galL

(2) The high saFnities (64.5 to 77.5 grs.-gal1.)
occurrecl when there was very little water in well-the
rate of pumping having been temporarily increased (see
note A, table I). The presence of saline water below the
fresh water is indicated.

(3) The water table was lowered from 1 to 1·27 inches
per 100,000 gallons of water pumpecl. Using the mini­
mum figure of 1 inch it will be seen that, with pumping
at the rate of 25,000 gallons per day, the water table
would be lowered approximately 90 inches per year,
provided the river did not flow and thus recharge the
sands. This is greater than the depth of water in the
well. It therefore appears likely that under the above
eonditions the well would have forked and the salinity
increased appreciably with less than 12 months' pump·
ing.

(4) At the present time there has been very little rain
since early 1943. Average rain was recorcled early in
1925.

(5) 'rhere is no record of the depth to the intalce aur·
ing the 1925-1926 pumping tests.

Present wol'7c.

Boodarie Soak was visited on Thursday, 8th Novem­
ber, and again on Monday, 12th November. The water
being pumped by the mill, at the rate of 100-150
galls./hour, has a pronounced saline flavour, and accord­
ing to field tests contained 280 grs. salt/gallon. 'rhus
there has been a ma.rked change in the quality of the
water since 192fi. The water from a shallow hole sunk
in about the eentre of river bed opposite to Boodarie
Soak contained by field tests 103 grs. salt/gallon. 'rhe
water from other shallow holes sunk in the river bed up
to 30 chains below and 20 chains above Boodarie Soak
contained, according to field. tests from 36 to 197 grs.
salt/gallon. Some of these waters had a pranounced
saline flavour. '1'he shallow hole 20 chains above Boo­
darie Soak is in the vicinity of bore number 40. No
salinity is reeordecl for water from this bore, blJt bore
41, which is nearby, contained 4 grs. salt/gallon. Thus
there has been a marked change in the salinity of the
water in the river sands in this vicinity and it is no
longer suitable for a town supply.

A sample of water taken from a shallow hole dng in
the river bed approximatedly 18 chains above where the
Port Hecllancl-RoebOUl'ne road crosses the East branch
of the '1'111'ner River contained, according to field tests
only, 3 grs. salt/gallon. It appears therefore that the
quality of the water improves upstream.

Aceording to local residents most of the water coming
down the 'Turner River flows out to sea by the West
branch. This statement is confirmed by the appearance
of this branch. It is wider and contains a more vigorous
tree and shrub growth. 'Water from Meerandaganna
pool in the West branch contained 12 grs. salt/gallon,
while water from a shallow hole clug 4 chains above this
pool contained G grs. salt/gallon. Water fro111 a shallow
hole clug just above Moorambine pool contained 5 grs.
salt/gallon. Moormnbille pool is approximately 2 miles
above the point where the 'rUl'ner River divides into the
East and \'1est branches. ]<'our other samples taken
from wells East and \'1est of the 'rurner River, near to
Or above the point where it divides, contained from 8
to 24 grs. salt/gallon. All salinity values given are those
indicated by field tests. More details regarding these
samples will be given later. It thus appears that above
Meerandaganna Pool the river sands contain fresh water.
Good quality watel' has also been recorcled in the East
branch near the Port Hedlancl-Roebourne road crossing.



}?CCOlnmC1H'1{b"tions.

(1) It is recommended that the proposal (tested dur­
ing 1925 and 192G) to supply Port Heclland with water
from the East branch of the Turner River in the vicinitv
of Boodarie Soak be abandoned. .

(2) About 5 miles above Boodarie homestead the
Turner River divides into two branches-the East
branch and the 'Nest branch. It appears likely that
adequate supplies could be 0 btainec1 from the Turner
HiveI' above this point and it is recommended that this
area should be tested. There is some evidence of the
existence of fresh water in the East branch in the
vieinity of Port Hedland-Hoebourne road crossing, but
as most of the water appears to flow out to sca through
the Wcst branch it is thought better to go above the
point where the river divides and thus ensure that any
water flowing down the 'l'urner River will be available to
recharge the water sands. Pumping to Port Hedland
from this locality will require about 3 miles more pipe
line than pumping from the site near Boodarie Soak.

(3) From a geologica.l viewpoint it is necessary to
determine the extent of the fresh water both in a hori­
zontal and in a vertical direction. Fresh water is known
to exist both on the East side and the West side of the
l'iver in existing wells. Only four wells were examined
during the recent inspection.

(4) During any pumping tests it is desirable to recorc1
the following information in addition to the quantity of
water pumped etc.

L RL. and salinity at the commencement of
pumping each day.

iL RL. and salinity at the end of pumping each
day.

iiL R.L. and salinity at any time the level in the
well is clropped appreciably for any reason.

lV. RL. of the intake.

12·MILE CREEK (PIPPINGARRA CREEK)
SCHEME.

HistOl·y.

The existence of good water in the vicinity of 12-Mile
Creek has been known for many years. Tom's Well on
the East bank of the ereek wa,s used many years ago
to supply water for a 5-head battery and well C (see
table II) has been in use for some time by Pippingarra
Station. In 1943 four bores were put down by 2/2 Aust.
Boring Section RA.ID. and good water obtained in three
of these. At the present time tllTee bores can be fou11l1
-one near the RA.A.F. well, the second (bore ]~) near
the overhead tank, and the third (bore B) 8 chains
North of the second. The bore near the R.A.A.F. well
and bore E are dry and abanc10ned. Bore B is equipped
with a pumping plant and water is being pumped to the
overhead tank. Insufficient information is given in the
Army records to enable the bores that can be fOU1ll1 to
be definitely identified. It seems likely that bore B
is C.54 and that bore E is C.53. The bore near the
R.A.A.F. well may be 0.50, but Anny records show this
bore North of the railway 'l'he casing was pulled from
bore 052 anc1 its precise position cannot now be found.
It is shown in Army records close to 0.53 and 0.54, but
it is hard to reconcile this with the high salinity. Infor­
mation regarding bores and wells in the vicinity of 12­
Mile Creek is summarisec1 in table 2.

Available information regarding the RA.A.F. well is
summarised below. This is taken partly from a P.W.D.
file at Port Hedland.

(1) Well was sunk to 24 feet in April, 1945.
Depth of water in the well was 4 feet 3 lllches. A
pumping test for 24 hours at about 450 galls. per
hour lowered the water level by 12 inches.

'fable 2.

BORES AND WELLS A'f 12 MILE OH,EEE:.

-

Depth in feet. Salinity.
Name or number Locality. Notes.of well 01' bore. FieldTo water. To bottom. test, 1945. Previous. /

grs. per gal. grs. per gal.
Sunk April, 1945.R.A.A.F. well 5 chains S. of railway 21 ft. 10 in. 23 ft. 10 in. 14 ...

(Well "A") and 1 chain W. of
west bank of creek

0.50 12 Mile Oreck ... 12 ft. Din. 24 ft. Din. ... 15 Quantity 1,000 galls. per hr.... .. ,

for 48 hour pumping tcst*.

0.52 ... ... do. ... 12 ft. oin. 23 ft. Din. '" + 450 Quantity 400 galls. per hour
by bailing test.*

O. 53 (Bore B?) do. 12 ft. Din. 23 ft. oin. ... 9 Quantity 900 galls. per hr... ,

by 48 hour pumping test.*

C. 54 (Bore B?) do. ... 12 ft. Din. 55 ft. Din. ... 13 Quantity 1,000 galls. per hr.
by 48 hour pumping test.*

Station well and 45 chains N. of rail- 19 ft. 6 in. 23 ft. 4in. 49 ... 'Veil reported to have been
mill (Well" 0 ") way and 4 chains W. 50 feet deep originally, but

of west bank of has silted up when creek
creek flooded. Well not pump-

ing at time of inspection.
Intake above water level.

Tom's well ... On E. bank of creek 16 ft. 4in. :31 ft. 10 in. 6 ... Well abandoned and partly
opposite to station :filled with sticks and rub-

bish.well" 0"
Reported to have been used

originally for a 5 head
battery.

Well and mill (Well Approximately t mile 34 ft. 1 in. 48 ft. Gin. 214 ...
"D") west of well "0"

* Information from records of 2/2 Aust. Boring Section, R.A.E.



GBOLOG-ICAL SURVEY 01' WESTERN AUSTRALIA

PORT HEDLAND WATER SUPPLY-00."--<1 t::=-oooo-

LOCALITIE~S OF WATER SAMPLES
------0...<>-0 _

:Nov.1946



69

ImpORT ON "COODAWA" 'rALU DEPOSI'l'.

PLANS.

Geological Plan in the vicinity of the Coodawa 'raJc
Deposit. Scale-50 feet to ] inch,

PRODUCTION.

'I'ho Midland Raihray Company has advised that tho
total consignmonts of crude talc from Three Springs,
to 1st September, 1944, amount to 27 tons 7 cwt. Details'
of tho individual consignments are givon below:-

as it is likely that saline water will be met with aB the
depth of tlHi well increases. Suitable arrangements will,
of course, have to be made with the B.A.A.F.

(3) The performances of the R.A.A.F. well and bore
B (now being pumped by the Army) during the next
few months should be carofully watchod.

Page
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Value

Period. Quantity, l!',O.R" Remarks.'].1h1'oo
Springs.

£ s. d.
j\Iay, 1944 7 tons 8 cwt, 1 qr, 22 4 9 Price reported by
June, 1944 13 tons Gcwt. 39 18 0 C. B. Barrett to be
August, 1944 Gtaus 12 cwt. 3 qrs, 19 18 3 £3 per tau ]'.O,R.

'l'll!ee Springs.

Total .... 27 taus 7 cwt, ....
1

82 1 0

GEOLOGY.

'rhe deposit outcrops on a low ridge in gently un­
dulating, and extensiVely soil coyered country, o.n the
Eastem side of the Yarra Yarra lake system. OWlllg to
the paucity of outcrops, it is difIic~lt to. determine tl:e'
goneral nature of the country roeks III :vlnch the de~os;t

is situated, but they most likely COllslst of a gnelsslc
(,oJ]]plex of Pro-Cambrirm age,

It is roportod that about foUl' tons wero obtainecl
from the dump of No. 2 \Vell, and about four tons from
the dump of No. 3 well, while tho remainder was ob­
tained from the dump of No. 1 well. The parcels obtainod
fro111 No. 1 woll aro said, with the oxception of a sample
of white and grey talc, to have consisted entirely of
groen talc, and that the parcels from Nos. 2 and 3 wells
,yero mixtures of the different grades in the dumps.

General Information
Production ...
Geology
The Workings
Economic Considerations
Analyses and Tests
ConClusions and Recommendations

Approx. Six Milos KN.K of 'l'hroo Springs,

Victoria District, South-West Diyision.

By R. S. Matheson, B.Se.

GENERAL INFORMA'l'ION.

The Coodawa talc deposit was investigated by the
writer during the period 14th to 16th Septemb'or, 1944.

It is situated on location M839 about six miles East­
North-East of Threo Springs, a town on the Midland
Railway Company's line to Geraldton, 193 1,4 miles from
Perth. 'rhe clistaneo by road from Three Springs to the
deposit is about 7 V! miles. The deposit occurs on a
low uncleared ridgo on Mr, C. B. Barrott's farm, and
the mineral rights are held by the Midland Railway
Company.

,N0 systematic mining has so far boon curried out, the
trial parcels produced to date having beon obtained
from the clumps of three wells. Tho buyers of the trial
parcels of crude talc haYe been E. E. Renclle, 108 St.
GOOl'ge's Terraco, Perth, and Minerals Pty. Ltd., Perth.

Recommenilat'ions.
(1) It is recommended that as soon as practicable

pumping tests be carried out in the vicinity of the 12­
Mile Creek. Three wells are available-the R.A.A.F.
well Tom's 'Well and well C. VVell C is a station well
and' appropriate arrangements would have to be made
with Mr. Richardson of Pippingarra Station. Tom's Well
and well C would require cleaning out. The quality of
water in well C is not as good as in the other two wells.

(2) It is further recommended that the R.A.A.F. wen
be progressively deepened and its maximum capacity
bc determinec1. J~reguent salinity tests will be necessary

(2) During May water was pumped from this
well at the rate of about 1400 galls./daYr while dur­
ing July this rate was increased to about 2,100
galls,fday. No alteration in the rest level was noted.
Salinity tests during July indicatcd from 11-16
grs./gall.

(3) During September the quantity of water
anlilable in this well dropped away. The well was
deapenecl by 12 inches and the rest level 0 f the
water was then 31 inches, Le., 3'2 inches lower than
in ApriJ. Pumping lowered the water level by 12
inches in 10 minutes, and a further 3 inches in an­
other 14 minutes. With further pumping the level
remained steady. There was 110 change in the
salinity.

(4) At the time of inspection there was 24 inches
of water in the well. It is reported that the well
can be forked in from 20 to 30 minutes, and that
it takes approximately four hours for the water to
return to rest level. A field salinity test gave 14
grs. salt/gall.

(5) The R.A.A.F. estimate that approximately
2,500 galls./day have been pumped from this well
in recent months.

'Water is being drawn in this well from a weatherecl
granite, in which there arc a number of horizontal or
flatly dipping fractures. The surfaee in the vicinity is
completely soil covered and the only rock exposures to
be found are in shallow quarries near Pippingarra rail­
way siding. Granite is exposed in these quarries. There
are numbers of small more or less horizontal fractures.
No well definec1 major jointing or fracturing system was
observed.

Mr. Byass has already recommended that the R.A.A.F.
well be c1eepened by 5 feet. It is probable that this
would meet the immediate water requirements of the
RA.A.F.

'Water for both R.A.A.F. and Army establishments in
the vicinity is at present being drawn from bore B,
situatecl approximately 10 chains North of the railway
and 1 chain West of the West bank of the creek. Accord­
ing to figures suppliecl by the Army drivel' in charge of
the pump, water is being pumped from this bore at the
rate of approximately 500 galls./hr.-pumping being
continuous for from 7 to 11 hours per day. An estimate
made by the writer, over a period of 6 hours gave a
figure of 350 galls./hour. Unfortunately the bore is
sealed at the top and there are no means of measuring
the depth to water in the bore and so noting the effect
of this pumping. 'Phis had been going on fOl' about one
week prior to the writer's visit and was still continuing
at the time he left. The depth of this bore is not known
with certainty, but is presumecl to be 55 feet. The
salinity of water being pnmped, as indicated by a field
test, was llgrs./gall. According to Army records the
first flow of water in bore C.54 (= bore B~) was noted
at 47 feet.

It will he seen then that except for the original Army
pumping tests over 48 hours, no bore in this vicinity
has been pumped at anything like the rate that would be
required to supply POTt Heclland.

Geological considerations suggest that far greater sup­
plies arc likely to be obtained from the Turner River
sands than from the vicinity of 12-Mile Creek. It remains
to be proved, however, by pumping tests, whether 01' not
a group of wells at the 12-Mile Creek could supply the
amount of water required for Port Hedlanc1. As the dis­
tance is appreciably less than to the Turner River, some
further consideration must be given to this locality.



From reference to the accompanying plan, it will be
seen that the talc deposit, which strikes in a North­
South direction and has an indefinite dip, is exposed over
:.t length of 800 feet and a maximum width of about
550 feet, at the Southel'll end of a large lenticular mass
of highly metamorphosed rock. North of the area
mapped, the rock mass becomes highly silicified and is
intruded by numerous quartz veins, and, although out­
crops are scarce, it is unlikely that more than a few
,~hin seams of talc occur.

The deposit is bounded on the East by a fresh,
bouldery, quartz-dolerite dyke, but the nature of the
eountry on its vVestern side is rather indefinite. The
only rock outcrops along the vVestel'll side are those of a
siliceous quartz breceia, which may be a fault breecia or
remnants of a silieeous cement capping. Until the origin
of the breccia can be definitely established the vVestern
boundaq of the talc deposit should be regarded as being
open to amendment.

South of a line drawn in an East-vVest direction
through No. 1 well, the talc is compact and crypto­
crystalline and its colour grades from white, through
light grey, to pale green. '1'he talc has a well developec1
conchoiclal fracture, and" slickensidec1" surfaces are of
common occunence. In a number of places nanow seams
of eross grained steatite'" (Lab. No. 4024/44) have been
·leveloped on the "sliekensided" surfaces. Many of the
fraetures are eoated with manganese oxides, and in
places these ean be seen radiating from small limonite
knots (Lab. Nos. 4025/44 and 4026/44) in the tale,
suggesting that the limonite lmots possibly represent
weathered gal'llets. On the other hand the limonite knots'
may have resnlted from the weathering of disseminated
crystals of pyrites.

Due to the extensive fraetming, the talc breaks
:eadily into small pieces precluding any possibility of
the recovery of large tale blocks. The largest lumps of,
talc seen were about 9in. x 6in. x 4in. in size and even
these possessecl an incipient fracture.

'1.'he variations in colour of the talc appear to have
resulted from weathering processes. '1'he outcrops arc
generaJly white in eolour, but a brownish stain is some­
times developed. There is a transition from white talc
near the surface through light grey talc to pale green
tale at depth. Indications of the change to pale green
talc were met with in all wclls in the vicinity of grouncl
water leveL

North of an East-West line through No. 1 well the
talc outcrops have a dark grey colom and appear to be
inferior in quality to the talc farther South. In the
prospecting pit, however, the talc is becoming paler in
colour with depth.

Over the whole of the deposit occm scattered, inegu­
larIy shaped boulders, of cellular and banded, opaline
quartz, and also boulders of reef quartz. The cellular
and banded opaline quartz has apparently weathered out
of the deposit, as inegular masses enclosed in talc were
noted in the walls of No. 2 well. Some of the cellular
quartz masses have a peculiar pitted surface, which it is
thought may possibly give an indication of the crystal
structme of the original rock.

THE WORKINGS.

'1'he workings consist of three wells and a prospecting
pit, but only No. 2 well and the prospecting pit were
nccessible at the time of inspection (September, 1944).

No. 1 Well.
'1'his well is reported to be 70 feet cTeep, but it was

impd in to :JO feet from the surface at the time of
illsppetion. As the well is closely timbered little in­
formation could have been obtainec1 from an inspection.
It is reported, however, that white talc with some brown
staining was encountel'ed at about 2 feet below the
8Ul'face and persisted to a clepth of 15 fe,et, the
brown staining diminishing with depth. A transition to

*"This determination is in accord-auce "dtll I-I. S. Spence~s

definition of steatite in Can. Bur. Mines Bull. 803, p. 9.
S!Jcnce states that "In the narrower, m1ineralog;ical se/nse,
tIle ternl steatite is generally applied to massive·j compact,
;ryptocl'Y'stalline talc, without visible grain, and usually of
a pale yellow or Cl'eanl colour."
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light grey talc is said to have commenccd at 15 feet, and
the proportion of light grey talc is said to have in­
creased with depth to jiround water level (40 feet V.D.1)
where pale green talc began to appear.

Samples of these three different grades of talc
(G.S.W.A. Nos. 2/2987, 2/2988 and 2/2989) were col­
lected from the dump ancl submitted to the Government
Ohemical Laboratory fOr analyses and commercial tests.
The results of this work are given in a later section of
the report.

No. 2 Well.

'This well is the domestie water supply for the home­
stead and is equipped with a windmill. The owner kindly
pumped out this well to allow an inspection.

The well has a depth of 52 feet 6 inches, and grounc1
\vater level is about 38 feet from the smface. Soil OCCUl'g
in the well to about 5 feet from the surface, below which
lonses and seams of intermixed white ,and light grey
talc, and seattered irregular masses of cellular quartz!
occur in a fairly soft decomposed matrix. '1'here is an
increase in compact talc with depth, and the soft de­
eomposed material has almost entirely disappeared at
26 feet from the sUl'face. :E'roJll 26 feet to the bottont
of the well the talc is composed chiefly of the white'
and light grey grades with the light grey predominating,
but a greenish tinge appears in the talc below grounc1
water level. Some greenish talc approaching the pale
green grade of No. 1 well occms at the bottom of No. 2
well. The tnlc throughout the well has a well developed
eonchoidal fracture, and "slickensided" surfaces are of
common OCCUlTence. Many of the fraetme surfaces are
sta ined with manganese oxides.

Two samples (G.S.W.A. No. 2/29flO and 2/2fl91) haye
been collected from this well.

No. 3 Well.

This 'well was inaccessible but it is said to have a,
depth of 62 feet 6 inches, and that water level is 38 feet
from the surface. There is reported to be a chamber
10 feet long, 12 feet wide and 6 feet high extending
South-East from the bottom of the well.

'rhe well is said to show a transition from white talc
near the smface, through light grey talc, to pale green
talc at depth, and these three grades of talc are showing
in the dnmp. The talc at the bottom of the well iis,
said to occur as fairly large blocks, but it is likely that
it will be found to have incipient fractmes. Eyes of
pale green talc occurring in white and in pale grey talc
were noted in some of the material on the dump and
snrface manganese staining is fairly common. Pieces
of tale with seams of cross-grained steatite were noted
in the dump, and some pieces of talc with limonitic
knots, which are believed to have resulted from the,
weathering of garnets or pyrites, are also present.

P1'ospecting Pit.

This pit is 4 feet deep and is sunk in dark grey,
highly fractured talc. A few thin seams of talc lighter
in colour occur at the bottoJll of the pit, suggesting
tlwt there may possibly be an improvement in colour with
depth.

ECONOMIC CONSIDERATIONS.

The position with regard to ownership and cost of
pl'ocInetion at the time of inspection (September, 1944)
\yas as follows:-

'1.'he Midland Railway Company owned the mineral
rights of the ground on which the deposit is situated,
but they had given permission to Mr. C. B. Barrett to
mine the de,posit on a royalty basis. The royalty paid
to the Midland Railway Company for the trial parcels
was 2s. 6d. per ton, but the company were asking for a
futme royalty at a flat rate of £50 per annum.

In addition to this royalty Mr. Barrett was obliged
to pay a small royalty to Messrs. Carter and J ohnson,
who discoverecl. the deposit.

The trial parcels were sold to Mr. E. E. Rendle, of
Perth, who Mr. Barrett has appointed ns his sole agent
for one year from 1st September, Ifl44.
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TIle information below gives somc idea of the cost of
pl'oc1uctiou :-

l'l'icc reeei,cd by :Barrctt for
trial parecIs of enule talc from
dumps

Cal't1lgc from deposit to Throe
Springs (7:}milcs) is cquiv1l·
lcnt to S1lY

H,oy1l1ty to J'iIidbnd Railway
Company on trial parcels

Freight Three Springs to l~obbs

,1ctty, Fremantle, including
shunting charges

£3 per ton F.O.R.* Three
Springs.

4s. Od. per ton.

2s. 6d. per ton.

17s. lOd. per ton. J'lfini­
mum six ton lots.

Prol)erties as Powrler.-·-Tn the Jump st.ate the pieces
break when nipped with a certain brittleness and grind
easily in a ,,,edgwood mortar to pass a 200 mesh screen
with no grittiness.

'rhe powdCl'-200 mesh prepared from this sample was
subjected to a number of tests from New Series No.
1(;2 C.S.I.R No. 147 as being the requirements of the
cosmetie and other initustries.

It was found to be gooe] white in colour adhering well
to the skin. Tt was moderately unctuous to the feel
,dlC'n rubbee] between the fingers and was within tllO
limits laiit down for moistme, solubility in acid and loss
on ignition. The grit coutent was founc} to be yery low
by the e]ye absorption test. IlCing under 1';(.

The price manufaeturCl's in the Eastern States are
preparcd to pay for this talc is not known, but it should
eomm:md a fairly good priec, as thc commcreial tcsts
have shown that at least two of the grades fall within
the specifications for cosmetic tales.

Since the time of inspection it is understood that thd
eonditions as outlined above have, been slightly chlmged.
'['he right of mining the deposit has now passed to Ml'.
E.K Ren(lIe, who llllS agreed to pay :i\iIr. Barrett a

of 10s. per ton, [\nd, in addition, aJ] other

Propcrtics in Btock Form.-'J'he conuition of the
material as reeeiYed ,,,as unsuitable for the performance
of block and firing tests.

Conclusions.
'l'his is a high grade talc producing a good white

powder. Owing to the .miCl·ocrystalline nature of the
particles it is not so slippery to the feel as powders
prepared from foliated fl:1ke talc. Neyertheless it should
be of yalue in the cosmetic lUll] other industries using
talc.

Lab. No. 4021/44, Mark B.-Consisted of pieces of
tough fine grained compaet greyish to creamy white talc,
some pieces showing considerable surface iron staining.

A mineralogical examination showed this slUnple to
be mierocrystalline talc, the particles being feltedmasses
a little more coarsely crystalline than 4020, A, and with
a little limonite.

The chemical composition is shown in the ta bIe.

Properties as Po1Oder.-'J'he lumps when broken grind
easily in a wedgwood mortal' to pass a 200 mesh sereen
with no grittiness.

'1'he powder-200 mesh prepared from this
sample was subjectee] to the test applied to 4042A.
'J'he colour ,yas found to be white with a brownish tint
due to iron staining. It was moderately nuetuous with
a little harshness to the feel when rubbe(] between the
fhlO·ers. It aelhered well to the skin and was within the
lintits laid down for moistnre, solubility in acid and
loss on ignition. 'rhe grit content by the dye absorption
test w.as under 1'*.

l'J'Opcrlics in Block FOl'lIl.-As in 4020, A, block und
firing tests cou1(] not be earriecl out on this sample.

Concluswns.
'J'his is a good grnde talc, off-white in eolour due to

iron staining. As in 4020, A, it is not so slippery to the
feel as powders produced from folia ted .flake tale, and
hns a slight harshness. It shouhl l?e of yalue for use
,dlCre the off-white colour does not lllterfere.

Lab. No. 4022, ]Jfark C.-Consisted ~f a n.umber of
pieces of iine grained light grey talc WIth a little bla('k
staining and slightly iron stained.

A mineralogical examination showed this sl~mple to 1)(1
similar in composition and texhne to D, WIth a little
limonite.

The chemical composition is shown in the table.

Propertics as 1'o1Odcr.-'rhe lumps when broken grind
easily in :1 wedgiYOod mortar to pass a 200 mesh sereen
with no grittiness.

'J'he powder-200 mesh prepfll'ed from the sample
was subjeeted to the tests applied to 4020, A, and 4021
B. '1'he' colour was founcl to be white with a :ight grey
tint. It was modera tely unctuous to the feel wh.en
rubbed between the fingers and adhered well. to the slem.
As in A, and B, it was within the limits ~aId. ~]own /01'
moisture solubility in acid and loss on 19l1ltlOn. J'he
grit content by the dye absorptlOn method was under
1%.

1'ropcrties in Block FOi'lIl.-As in 4020, A, and 4021,
B, block and firing tests (could not be canied out on
this sample.

opCl'a-

...2/2989 2/2987 2/2988 2/2996

4020 4021 4022 4023

A. B. C. D.

% % % %
62·08 62·47 62·07 60·52
0·46 0·58 0·72 1·23

0·08 0·20 0·15 0·25
0·77 0·76 0·71 0·85

Trace Trace Trace 0·01

31·33 30·55 31·13 30·81

0·04 0·07 0·01 0·16

0·31 0·08 0'08 0·02

0·01 Nil Nil 0·02

0·33 0·44 0·25 0·55

'1·68 4·80 4·92 5·19

0·01 0·02 0·01 0·03

0·06 0·06 0·02 0·02

Nil 0·03 0·15 0·04

Nil Trace Na Trace

Nil Nil Nil Trace

Nil Na Nil 0·01

100·]6 100·06 100·22 99·71

C.KS. C. R. C. R. C.Eo S.
Davis. Le"illes- LeJ'iles- Davis.

urier. urier.

*rrhis price will no doubt be inercascd when
tiOllS arc U1Hlcrtaken.

Silica, Si02

Alumina, A120 3

Ferric oxide, Fe20 3

Ferrous oxide, FeO
Manganese oxide, MnO
"illagnesia, J'iIgO
Lime, CaO .. ,
Soda, Na20
Potash, K 20
Water, H 20-
Water, H 20+
Titanium dioxide, Ti02

Carbon dioxide, CO2
Phospheric oxide, :r205
Chromic oxido, Cr20"
Chloride, Cl
Sulphur trioxide, SO,)

Analyst:

Lab. NI). 4020/-]-1, Mar7,; A.-Consisted of a number
of pieces of {lense compaet, waxy looking, yellowish green
tale.

A mineralogieal examination showee] this sample to
be microcrystalline tale, uniform in texture with a little
limonite.

The chemicnl composition is shown in the table.

'I'he results of the analyses and test.s are given
below:-

a.s. TV.A. No.
Lab. No.
Pield No. . ..

ANALYSES AND 'l'J~S'l'S.

SlUllples of white, Jight grey :md pale green talc from
the dump of No. 1 "ell, :llld also a sample ?f dark grey
tale from the prospecting pit were subnutted to the
Oovel'l1meut Chemienl Laboratory for analysc's and com­
mercial tests. In addition to the work on the individual
samples from No. I well commercial tests were carried
out on the following blen(}s of these samples :-Equal
proportions of A, 13 anit C; A and B; Banc} C; and
C and A.



Conclusions.

.This is a. goo.d grade talc producing a white powder
WIth a g~'eYlsh tmt. As in A, and B, it is not so slippery
to the feel as powders prepared from foliated ±lakcl
talc, but shoulc} be of value in the cosmetic am} other
industries using talc.

Lab. No. 4023/H, ]J[ar7c D.-Consisted of a number
of pieccs of talc varying in appcarance from mottled
grey to dense compact yellowish grey.

A mineralogical examination showed thc mottled crrey
to have a ;vavy structure and to be slightly morc CO[~rSe­
l~ crystallll1? ~han the rest. The dense yellowish grcy
llIeces are smnlar to 0. The whole consists of micro­
crystalline talc in part not so finely crystalline as A,
B, and 0.

The chemical composition is shown in the table.

p'rop.erl'ies as Powiler.-'1'he lumps, whcn brokcn grind
eaSIly m a wedgwood mortar to pass a 200 mesh scrcen
with no grittiness.

The powder preparcd from this sample was subjectcd
to the tests applicd to A, B, anc} 0. The colour was
found to be greyish-white. It was moderately unctuous
to the feel wh~n rubbed between the fingers, a;ld acUlered
'ycl! to the sbn. As in A, B, and 0, it was within the
hnnts laid clown for moistUl'e anc} solubility in acid. 'rIle
loss on ignition 5.19% is slightly in excess of the amount
laid down, 5%. The grit content by the dye absorption
method was under 1 %.

Pl'opel't'ies in Bloe?" FOl'm.-As in A, B, and 0, block
and :firing tests could not be carried out in this sample.

Conclusions.

This is a good grade talc producing a greyish-white
powder. As in A, B, and 0, it is not so slippery to
the feel as pOWders prepared from foliated ±lake talc.
It should be of value for use in talc industry wheI'e a
good white colour is not required.

Lab. Nos. 4027, 4179-4181/44,-Powders were pre­
pared from composite samples of equal portions of A,
B, and 0, A and B, Band 0, anc} ° and A.

An examination of these powders-200 mesh showed
no alteration in the properties from those obtained in
the indivic}uals A, B, and C themselves except that the
colour varied.

'1'he powder prepared from A alone is the only one
that gives a good white colour not tinted.

-When A, Band C are mixed in equal proportions the
powder-200 mesh is slightly off-white in colour and
could only be used where a good white is not required.

When A is mixed with ° in equal proportions the
white is tinted grey to a less extent than in C alone
and coulc} possibly be used in all proportions for the
cosmetic and other industries.

B is tinted brown and imparts this tint to a lesser
extent both in mixtures with A and ° and could be
nsed for a number of purposes where this just off-white
colour is not haTlnful.

CONCLUSIONS AND REOOMMENDA'1'IONS.

As there is a paucity of outcrops, and the existing
openings are all situated in a section of the deposit
which has been more or less completely talci:fied, and
partly weathered, it is difficult at this juncture to de­
termine the nature of the rock from which the deposit
has been formed. '1'he low lime and carbonate content
anc} the presence of traces of chromic oxide in the talc
however (see analyses) suggests to the writer that it
has been formed from an ultrabasic rock rather than
from a dolomitic limestone. The association with the
deposit of abundant cellular and banded, opaline quartz
masses (common c}ecomposition products of ultrabasic
rocks) is supporting evidence for this belief, but, if this
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is the case, it must be assumed that parts of the c}eposit
have been subjectec} to only partial talei:fication. It is
expected that de:finite proof of the nature of the host
rock will be obtained during future mining and pros­
pecting operations.

ll'1'espeetive of the nature of the host rock, it is be­
lieved that the talc deposit has been formed from it
by metamorphism and hydrothermal alteration, the
changes probably taking place during the period of
granitic intrusion responsible for the injection of the
quartz reefs, and the formation of the granitic gneisses
in the surrounc1ing country. Later contaet lI1etnmorphism
associated with the intrusion of the quartz dolerite may
have also assisted talci:fication however, and earth move­
ments associated with this period of intrusion may have
caused the extensive fracturing and "slickensiding" in
the deposit. Subsequently to its formation the deposit
appears to have been acted on by weathering agencies
producing colour differences in the talc. This accounts
for the white, grey and pale green grades of talc, which
are met with in the deposit.

The available information indicates that the best talc
in the deposit OCCUl'S South of an East-West line through
No. I well, and in this section the talc is compact and
cryptocrystalline, an~} its colour grades from white near
the surfaee through ligllt grey to pale green at c}epth.
'rhe presenee of a well developed conchoidal fractUl'e
and numerous" slickensided" surfaces make the deposit
uusuitable for the recovery of "block" talc, but there
are gooc} prospects for the proc}uction of large quantities
of talc suitable for cosmetic use from the deposit. The
chemical investigations have shown that the individual
samples A and C, and blends of these two grades, both
fall within the speci:fications for cosmetic talcs, while
sample B. and blends of B in equal proportions with
the other two grades, are slightly off-colour for cos­
metic use due to the presence of iron staining. With
a view to obviating the necessity of selectively mining
the deposit or sorting material of grade B from the
other grades, and with a view to obtaining the best
pl'iee Ior the whole of the output, it is recommended'
tha t further tests be carried out to see if a proc}uct
of eosmetie grade can be proc}uced by mixing increased
proportions of A and/or C with B. It is important
to note that if the writer's assumption that grade A
represents the original unweathered talc is correct, then
adequate supplies of talc o'f this grade for blending
purposes should be available at depth.

It is unfortunate that the extensive fracturing and
" slickensiding " ha s been developecl in the deposit, as
the physical properties and chemical composition of the
tale elosely approach Spence's«' speei:fications for talc
of "lava" grade. If in the course of mining opera­
tions any part of the deposit becomes massive and
blocky, and loses its incipient fracture, blocks of the
tale sInuld be submitted for block and :fire tests to see
if the material is of "lava" grade.

'1'he section of the talc deposit North of an East­
West line t.hrough No. 1. well (represented by sample
D) is too (}ark in eolour near the sUl'face for cosmetic
use, but is apparently quite suitable for use in the talc
industry in the ground form where a good white colour
is not required. There is scope for prospecting in this
section as the colour of the tale may improve with
depth. It is unlikely that this will be found necessary
for some time to come however, as a considerable
quantity of high grade talc available for development
is aheady known to occur at the Southel'll end of the
'leposit.

If in the course of time the c}eposit as a whole is
extensively prospected and developed, it is probable that
further variations in grac}e of tale and silici:fied zones
in the talc, which may necessitate selective mining, will
be eneouiltered.

;;'Spen('<" H, So, Can, Bur, of Mines, Bull. S03, pp. 10-11,
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GEOLOGICAL RECONNAISSANCE IN THE EAS'l'­
ERN PORTION OF THE KIMBERLEY DIVISION,

WESTERN AUSTRALIA.

Between Latitudes 15° 30' S. and 18° S., and
Longitudes 128° 15' E. and 129° Eo

By R. S. Mathes01v, B.Se., Geological SU1'vey ot Westem
.L1ust1~alia, al1C! C. Teiehert, Ph.D., D.Se., Univer-sity at

Western .Australia.

INTRODUC'l'ION.

Dul'ing the period June to August, 1945, the authors
were engaged on a ;joint geological reconnaissance in the
]~astern portion of the Kimberley Division. Prom the
accompanying plans'x, it will be seen that the investiga­
tions were more 01' less confined to an area between the
Ord River and the Northern 'fel'l'itory border and be­
tween latitudes 15°.30' S. and 18° S.

'fhe method of fieldwork was ground reconnaissance of
selected small important areas combined wherever pos­
sible with interpretation from aerial photographs, which
covered a large part of the district.

Por the area, between 15° 30' l,ud about 16° 50' the1'(~

is a complete coverage by E.·IV. trimetrogon runs taken
from 15,000 feet, while the upper Ord valley between
IVhite Mountain Range and Hardman Range is covered
by series of overlapping verticals on a scale of about
16 J;{! chains to 1 inch. Much of the intermediate area has
a monotonous cover of basalt in which the absence of
aerial photographic coverage was not seriously felt. Of
great assistance were the sets of ,sO chains to 1 inch topo­
graphic maps preparecl by the Lands and Survey Depart­
ment of "\V.A., and based on the aerial photographs.

The authors collaboratec1 in all phases of the field
work, but Teiehert accepts fnll responsibility for the age
c1eterminations and correlations of sedimentary rocks
based on palaeontological evidence,

The circumstances of the investigation allowed for a,
more detailed exaulination of the area than was possible
by previous investigators, resulting in the discovery of
a new Palaeozoic basin, aJHl a much better understand­
ing of the Cambrian strati,'!;l'aphy, of the geological
structure, and of the economic mineral possibilities of
the area.

Fig. 6.-View looking North·Easterly towards the Car­
boniferous and (~) Permian sections in the
central part of the Burt Range. The erosion
scarp is composed chiefly of the basal (~)

Pel'lnian conglomerate.
l!'ig. 7.-View of South-Western side of Mt. Panton,

Hardman Basin, which is composed of lime·
stones and shales of the Negri Series.

Pig. 8.-Distant view of South-Eastern side of J40 hill,
White Mountain Range, Hardman Basin,
which is composed chiefly of Cambrian sedi­
ments, but is capped by a thin layer of
lacustrine sediments of Tertiary age. 'l'he
entire slope in the foreground is also com·
posed of Tertiary rocks (marls and siltstones
capped by chert).

Pig. 9.-View of Upper Devonian, cross bedded sand·
stone residual in the" Cockatoo Sands."

Pig. 10.-View South along Carlton Range. A steeply
dipping fault forms the backbone of the
range" and is the junction between basaltic
rocks to the West and Upper Devonian
sandstones to the East.

PREVIOUS l"IELDWORK.

'fhe earliest geological investigations in the area were
canied out by E. 'r. Harclman, whose activities in the
Kimberley Division cluring the years 1883-1884, included
the mapping of the Hardman Basin. The chief object
of Hardman's investigations, which were of a recon­
naissance nature and were carried out under seTious dis­
abilities, was the mapping of belts of possible auriferous
eountrv. Although later work has shown that his age
deterniinations of the rocks are at fault in some in·
stances, his geological boundaries have been subject to
only slight amendments.

Although the area under review was not actually
traversed the investigations in the East Kil1lberleys by
H. P. Wo'odward in 1891, and by A. G. Maitland in 1901,
no doubt influenced later geological mapping in the area.

The next geological investigations in the area were
those of Dr. R. L. Jack in 1905-1906, during the course
of a survey of the artesian water prospects in the Kim-

"'1'lle field plans on a scale of 80 elms. to 1. inch are avail­
dblc for inSI)(Clloll at the Geological SUrYey office.
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Plate I.-Geological Plan of Portion of the 10 miles to 1 in.

Kimberley Division, Western
Australia (Between Latitudes
150 30' S. and 180 S. and
Longitudes 1280 15' E. and
1290 E.)

Plate H.-Geological Plan of Portion of 4 miles to 1 in'
the Kimberley Division, West-
ern Australia (Sheets 1 and 2)

lNg. I.-Aerial view looking North (right Oblique
114, Run 127) of portion of the Burt Range
Basin. Palaeozoic sediments meet the Pre­
Cambrian Complex with a faulted junction
on the Eastern side of the photograph, while
there is an apparent overlap between the
two on the Western side.

Fig. 2-View of the North-Eastern bank of Belm River
at the South·Eastern edge of the Argyle
Basin. Volcanic agglomerate can be seen
underlying the basal shales of the Negri
Series.

l!'ig. 3-Aerial view looking North (Right Oblique 9,
Run 128) from vicinity of Mt. Brooking.
The Mt. Brooking Series is in the South­
East corner" and can be seen meeting the
Pre·Cambrian complex with a faultcd junc­
tion on its Western sicle and extending North­
Easterly to connect with the Burt Range
Basin. Several major faults, which inter·
sect at Mt. Hensman are also well shown.

4.-View looking North·Easterly of a conglomerate
bill in a down faulted block of (~) Permian
rocks, about 1!:J mile North-East of Cockatoo
Spring.

5.-View looking North-Easterly along the Rose·
wood Limestone Wall. Cambrian sediments
occur to the South·East, and basaltic rocks
to thc North-"\Vest.



berley Division. His investigations were of a very
broad nature and his mapping was based largely on pre­
vious work. Although an extensive belt of Devonian rock's
is shown on his mapt, it is not supported by palaeontolo­
gical evidence, and later work has shown that it includes
rock formations of several different ages.

FUl'ther work was done in the East Kimberleys byT~

Blatchford in 1921 and by D. J. Mahony in 1922, who
made independent examinations of the supposed poten­
tial oil-bearing country near the ,junction of the Ord and
Negri Rivers in the vicinity of the Oakes '-Durack bore.
Both these investigations were confined to small areas,
and previous ideas on the geology of the Hardman Basin
were accepted.

In 1924 investigations were carriecl out by Dr. A.
Wade to determine the petroleum prospects of the Kim­
berley Division and the Northern Territory, and this
work included a reconnaissance of the East Kimberleys.
DUl'ing his investigations. in Western Australia, Dr.
Wade was accompanied by T. Blatchford, while R. J.
'Winters, formerly an officer of the Geological SUl'vey
of the Northern Territory, acted as an assistant to the
party. This work greatly advanced Oul' knowleclge of
the geology of the East Kimberleys and brought about
considerable alterations and aclditions to previous geo­
logical maps. Owing to the work in the East Kimberleys
being rather, rusbed, however, the party unfortunately
overlooked the impol'tant Burt Range basin of palaeo­
zoic rocks, and formed the conclusion that the East Kim­
berleys had no oil-bearing possibilities. The present
work also indicates that the age cleterminations of the
rocks are at fault in a few instances.

Valuable information concerning the geology in the
vicinity of Argyle Station is contained in a report~( pre­
pared by T. Blatchford n 1927,. who in the company of
E. deC. Clm'ke, traversed the area while visiting Martin's
Silver-Lead show on Speewah Station. It is in this
report that reference is first made to the occurrence of
the "zebra" rocl{' on Argyle Station, and the reference
to the Conglomerate or Ragged Range, about six miles
East of Hearten's Homestead, is of considerable interest
to the present work.

By l'p,fp,rence to thl> bibliogl'aphJ: it .will be seen. that,
in addition to the fieldwork, examlllatlons of fOSSIl col­
lections and of suites of rock specimens and of minerals
liave been carried out at various times. This work has
been of gl'eat value to our preRent lmowleclge of the geo­
logy of the East Kimbel'1eys.
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Fig. ] .-Aerial "iell" looking north (Hight Ob1; que] H, Hun] ::7) of portion of the Burt Hangc Basin.
l'alaeozoic sc(]imcnts meet the Pre-Cambrian compl ex lI"ith a faulted junction on the eastern side of the
photograph, while there is an apparent overlap between the two on the western side.

(Photograph reproduce,] with permission of Joint Intelligen,"e Committee, A.II.Q., :lVIelbourne.)

Ji'ig. ::.-Vic\y of north-eastern bank of Belm Hi"er at the south-enstern edge of the
Argyle Basin. Volcanic agglomernte can lw seen un'lcrlying the basal shales of the
Negri Series. (Photo: C. 'reichert, donated.)



Fig. 3.-Aerial view looking north (Hight Oblique 4, Huu 128) from vicinity of Mt.
Brooking. The Mt. Brooking series is in the south-east comer, and can be seen meeting the
Pre-Cambrian complex with a fanlted junction on its western side, and extending north­
easterly to connect ,,"ith the Burt Hange Basin. Several major faults which interseet at
;\[t. I-lensman are also \yel] sho>l"1l.

(Photograph n,proclucecl with permIssion of .Joint
Intelligence Committee, A.H.CL Melbourne.)

:B'ig. 4.-View looking north-easterly of a conglomerate hill in a clown faulted block of
(?) Permian l'ocl,s, about '}-mile north-east of Cockatoo Spring.

(Photo: R. S. Matheson, Neg. No. 590.)



]<'ig. 5.-View looking north-easterly along the Hosewood Lill.lestone ~Wall. Cambriall
sedimcmts occnr to the south-east, and basaltic roeks to the north-west.

(Photo: Ho S_ M'aihl'SOll, Keg. No. :393_)

]<'ig. 6_-View looking north-eastl'rly towards the Carhonifl'rous and
(~) Pl'rmian sections in the central part of thl' Burt Range. 'rhe erosion
scarp is composed chiefly of the basal (?) Permian congllOmCl"ute.

(Photo: C. Teiehl'rt, donated.)

]<'ig_ 7.-View of south-western side of Mt. Panton, I-Iardman Basin, which is composed
of limestones and shales of the Negri Series. (Photo: R. S. Matheson, Neg. No. 599.)



Pig. 8.-Distant yie\Y of south-eastel'll side of .r.lI) hill, White :Mouutain H:mge,
IIanl111an Basin, "'hieh is eOlllposed ehiefiy of Call1brian sedilllents, but is capped by a thin
layer of laeustriue sedilllents of Tertia1'Y age. '1'he entire slope in the foreground is also
eompos('([ of Tertiary rocks (mal'1s and siltstones eapped by che1't).

(Photo: R. S. c,latheson, N('g. No. 597.)

Fig. D.-Vie,,- of ['pper Denmian, ('ross bedded sandstone residual iu the" Coekatoo Sa Jl(ls. "
(Photo: R S. ]\lathescm, N('g. No. 587.)

Fig. 10.--Vie'" south :I1ong Carltoll Range. A steeply dipping fault forms the backhoJl(>
of the 1'ange, and is the junetion het\Ye('u lJasaltic roeks to the ,,-est and Upper Devouian
sandstones to the east.

(Photo: _C. Teichert, donated.)
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\GEOLOGY.
GENERAL DESCRIPTION OF AREA,

'1'he area mapped is one in which there has been great
geological interest since E. T_ Hardman's investigations
during the years 1883-1884_ It covers an area of ap­
proximately 4,000 square miles, and is situated in the
physiographic division, Ordland (Jutson, 1914 ancl
1934). 'l'he country in the Northem part of the area
shows marked differences in relief, the ranges rising
abruptly from the plains, but, in the Southem part, the
contrast is not so great, and the low-lying areas of
basaltic rocks and Cambrian sediments are broadly un­
dnlatiug :md arc known locally as "Downs" country.
The are:~ is drained by the Ord River and its tributaries,
the most important of \yhich are the Denham, the Belm,
the Bow, the Negri, the Panton, and the Elvire Rivers.

]<'rom Argyle Station Southwards and between the Ord
River and the "Westem Australian border the country
is composed chiefly of basaltic rocks and sediments of
Cambrian age, which are bounded with a faulted junc­
tion on the Westem side, by the pre-Cambrian complex.
Scattered downfaulted blocks of sediments, probably of
Pel'lllian age, oecur along the fault jUlletion however, anit
in the White Mountain Range (Hardman Basin), rem­
nants of a series of Tertiarv laeustrine secliments oyerlie
the Cambrian sediments in· two places.

North of Argyle Station a previously unmapped basin,
of Upper Devonian and younger Palaeozoic rocks occu­
pies the major portion of the area, reaching its greatest
development in the Burt Range. From ground obsernt­
tions ancl aerial photography it. is clear that this basin
continues into the Northern Tenitory in a general
North-Easterly direction, and that only its South­
"Westem end is situated in Western Australia. Alm!ost
everywhere in Western Australia the Burt 1~ange Basin
is bounded by faults, and between its margins, and
the Pre-Calnbrian complex, to the "West and to the South,
is a wide low-lying, faulted zone composed of fault
blocks of Lasaltic rocks, Pre-Cambrian rocks, or Upper
Devonian rocks. Owing to the presence of fault junc­
tions between these different rock formations thcir re­
lationships havc not been definitely established.

It is of interest to record that the Burt "Range Basin
occurs in an area shown as Nullagine Series of Pre­
Cambrian age, on the latest Geological Map of the State
(1933), and it was not until 1941 that Palaeozoic sedi­
ments were first known to be present. In 1941, Mr. F.
G. Forman reported the existence of sediments in the
country East of Ivanhoe Homestead and collected a few
specimens of fossiliferous limestone. Al.though the
fossils differed from any of the known foss11s from the
Devonian of the 'West Kimberleys (Teichert, 1943),
Teichert was of the opinion that these limestones were
possibly also of Devonian age. :rhe recent field work has
shown that these fossiliferous hmestones are part of the
Burt Range Series of Upper Devonian age.

A detailed description of the geology of the area is
given in the following pages.

GEOI..OGICAL S'l'RUC'l'URE.
]i'oLding.

Both regional ancl local folding 11as occurred in the
[\Tea and the somewhat limited observations indicate
that' the regional folcling is probably confinecl to the
Cambrianand older rocks.
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A study of the aerial photographs shows that although
the Mosquito Creek Series has a general flat attitude
it is broadly folded into pitching anticlines and syn­
c1ines, which are in places broken by later faulting. On
the right oblique aerial photographs Nos. 35 to 39 of
run 135, a well defined North N01,th-Easterly pitching,
asymmetricaI syncline can be seen in the Can Boyd
Ranges South-West of Argyle Homestead. '1'he dip of
the ,\Testern limb of this structure is obviously steeper
than that of the Eastern limb, and the type of folding
con-esponds closely with that encountered in the Cam­
brian rocks. The older Greenstone Series (? ,and
possibly the younger Nullagine Series also, has been
subjected to this system of folding, but in the vicinity
of vVyndham the Nullagine Series appears to lmve a
fairly uniform flat attitude.

The basaltie rocks and sediments of Cambrian age,
which overlie the Pre-Cambrian complex, have also been
regionally folded into asymmetrical structural domes
and structural basins, the longer axes of which strike
in a general North-Easterly direction. The basaltic rocks
have a widespread distribution, but the sedimentary
strata are only preserved in three major structural
basins, which can be conveniently refen-ed to as the
Argyle, Rosewood and Hardman Basins. The Hardman
Bnsin, which contains the thickest accumulation of sedi­
ments, is subc1ivided into two smaller basins, by anti­
clinal folding on n North-West-South-East axis. These
two smaller basins are being refen-ed to as the Dixon
Hange :1lld j\ft. Elder Basins. In all these basins the
dips me mnch steeper on the vVestern than on the
Enstel'n limbs, indicating that the folding is asymmetri­
en!. Judging f1'om obsen'ations made on the stratiiieu­
tion in the basalt country between the structural basins.
the basaltic rocks in these sections occur as structural
do11leH.

As no indications of regional folding were found in
the younger Palaeozoic rocks of the area, it would
appear that the age of the latest period of regional
folding is somewhere between Cambrian and Upper
Devonian, but future field work may prove its existence
in t.he Burt Range Basin. In all probability there were
other periods of folcling early in the Pre-Cambrian era.

Local folding occurs in the proximity of major faults,
which intersect all the different ages of rocks in the
area, with the exception of the 'l'ertiary lacustrine sedi­
ments which have a very limited distribution. Local
foWing of the Mosquito Ch-eek Series was seen close to
major faults near the Ord River Dam site, and local
folding of the Upper Devonian, Burt Range Series, was
seen in the central Burt Range on the North-Western
side of the Cockatoo Fnult. In numerous other places
along faults, the palaeozoic rocks show a loeal steepening
in dip.

Fall{.1i'i1,g.

'rhe area is intersected by a system of major faults,
which is definitely post-Pennian, and probably Tertiary
or even younger in age. In most places the faulting
has been of the block type, and it is more in evidence
in the Northel'1l than in the Southem part of the area
mapped, but the country to the West of the Hardman
Basin is probably also extensively faulted. As only a
very general reconnaissance of the area was made, it is
pro'bable that a few major, and undoubtedly many minor
faults occur in the area mapped which are not shown
on the accompanying plans, but most of the faults
govel'l1ing the distribution of the different rock forma­
tions are indicated.

Very good evidence of faulting was obtainecl both
from the aerial photographs and from ground observa­
tions. Along many of the major faults, ranges of hills
terminate on a straight line sometimes with abrupt
fault scarps; there are s~dden ehanges from o:le roek
forlUation to another wInch cannot be reconc11ecl on
lithological grounds or by folding; there are displace­
ments of strata; the river and stream systems have an
angular pattern; springs occur; there are razor-back
ridges (e.g. Cm'lton Range); local folding is pre~ent;

zones of silicified fault breecia oecur, the breeclated
material varying in character according to the nature
of the country through which the fault is. passing. Of
particular geological interest are the sectlOns. of the
faults where they pass through the. Palae~Z?l.e sa~d­
stones and in these places the assoemted slhclfieatlOn
has fr'equently producecl a local hardening in the sand-
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along faults, and at fault intersections, showing that
they are not completely sealed by siliciJication, and this
also suggests a young geological age. Another interest­
ing point about the springs is that some of them are
hot, and this may indicate that they are of deep seatecl
origin or that thC' movements associate<l with the fault­
ing have not 'lntirely ceased.

Sanely soils ancl "loose sands" are also prominent in
the area, anel their formation is attriButed mainly to
the denuelation of the sanclstones of the Cockatoo and
Mt. Elder Series. They generally occur ,in sitlt, but some
transportation, and mixing of adjacent soils, have occurrecl.

No attention was paid to the soils derived from the
other Palaeozoic Series or from the Pre-Cambrian SeriC's,
as, in these areas, outcrops were sufficiently good for the
soils to be disregarded as far as geological mapping
lYas concernecl.

Thiel,­
ness.

370 ft.

Description.

Laeustrine sediment"
consisting of fossil­
ifcrous (Planorbis
hard'iJUlni) cherts,
siltstoncs and marl,

occurring as rem·
nants on the White
].fountain Range,
and uneonformably
overlying Cambrian
sediments

S'l1RATIGRAPHY.

General Classification.

BurtR,ange
Basin

Permian (?)

Age. structural I Series.Unit.

Tertiary ('I Hardman White
Upper) Basin J\Iountaill

SOILS.

A detailed examination of the soils was not attempted,
but during the course of the investigations some ob­
servations were made to determine whether or not the
soils, particularly the black soil, were in Sitl/'. '1'his is
important from the geological viewpoint as large areas
have been mapped as basalt by previous investigators,
solely Oil the presence of black soil with basalt rUbble.

It wa, foun,l that, away from the alluviated areas ill
proximity to the Orcl River, the hasalt country frequently
has an overburdcn of black soil with basalt rubble which
is in situ, but in several places the black soil and basalt
rubble have obviously been transported. In this respect,
the degree of wearing of the basalt rubble is helpful
to some extent, the rubble, generally being less worn and
more angular when 'in situ. Some of the basalts weather
spheroidally however, anc1 the roundness of the rubble
may be misleacling. In Stockade Creek, a few chains
'IVest of the main roarl, a 5 feet section of black soil
with rounded basalt rubble, and which has unc10ubtcclly
been transporteel, can be seen overlying Cambrian lime­
stones anel sandstones. Similar anel thicker sections 'vere
seen at the South-Eastem margin of the Argyle Basin,
anel in the Rosewood Basin.

Black soil is absent from the surface of the basalt ill
the bnnks of the Orel River near Ivanhoe Crossing, but
the pink sancly loam overlying the basalt is probably n
transported soil.

Unsorted eonglom- 1,000 +
erates (glacial'l) ancl ft.
sandstone of the
central and South­
ern Burt Hange.
Probable unconfor­
mity with carbon­
iferous rocks in the
central Burt Range.
To the East the beds
may pass upwards
into the Mt. Brook­
ing Series

-----------1----1-------1---
Mt. Unfossiliferous, grey 700 +

Brooking and white shales ft.
and purplish sand-
stones occurring

near Mt. Brooking,
and which appear
to extend North­
Eastward and con~
formably overlie the
conglomerates and
sandstones of the
Burt Range

stones, increasing their resistance to erosion and glvmg
them the appearance of qUal'tzites. Without an apprc"
ciation of the factors involved in their formation these
siliciJied sandstones could possibly be mistaken for Pre­
Cambrian quartzites. Good examples of this can be
seen at Martin's Bluff, at Mt. Cecil, at the Carlton
Range, near Cockatoo Spring, and at the Hardman
Range. -

In the Northem part of the area most of the faults
can be grouped into one or the other of two intersecting
sets. One set of faults strikes in a general North to
North-Easterly direction and the other in an East to East­
North-Easterly direction, and both sets arE) generally
steeply dipping. Blocks of country occurring between
parallel faults belonging to these two different sets have
in places been down-faulted as structural gmben. A
good example of this is the Ivanhoe Graben, which
contains a down-faulted block of Upper Devonian rocks
bouncled on the Eastem and Western sides by the Pre­
Cambrian complex, and on the South side by basaltic
rocks. '1'he fault blocks of basaltic or Pre-Cambrian
rocks occurring to the East and South of the I vanhoc
Graben are also believed to be down-faulted, but to a
lesser extent, and are probably step fault blocks on
the Eastem side of a broader North-Easterly trencling
graben, situated between the Burt Range Basin and
the ranges IVest of I vanhoe Homestead.

Other fault blocks, consisting of probable Permian
strata surrounded by older rocks, were seen near Cocka­
too Spring and in the vicinity of Mt. Misery, and have
been recorcled at the Conglomerate or Raggecl Range
(Blatchford, 1928).

Only one major fault was noted in the Northern part
of the area, which clid not appeal' to belong to either
of the two sets mentioned above. This fault strikes in a
North-Westerly direction and dips flatly (about 25 de­
grees) North-Easterly and forms the junction between
the Permian and Pre-Cambrian rocks North-East of
Cockatoo Spring. This fault terminates to the North­
West on the Cockatoo Fault and to the South-East on
another ma.ior fault, and it seems likely that a ve;ry
thick accumulation of Palaeozoic sediments will be
found below the Permian strata, in the fault block
bounded by these three faults. Purther reference will
be made to this fault block in the section dealing with
the economic possibilities of the area.

The only major faulting noted at the Southern end of
the area was at the Hardman Range, which is a long,
razor-back range, a'bout 500 feet high, about 30 chains
wide and 12 miles long, composed mainly of red sand­
stones, occurring between two parallel steeply dipping
faults, striking in a North-IVesterly direction. The sand­
stones are comparable with those occurring in the Mt.
Elder Series of the Hardman Basin, and the range is
therefore regarded as a narrow block of these rocks
dc)\vn-faulted into the Negri Series.

Minor faulting, shearing, and jointing of the rocks was
recognised in proximity to the maj or faults in many
parts of the area, but the investigations were not carried
out ill sufficient detail for them to be sho,vn on the
accompanying plans. One minor fault, which deserves
special mention however, occm'S on the road to Nicholson
Station at the South-East side of the Hardman Basin.
The Brook enters the Hardman Basin in a gorge along
the strike of this fault, and the fault is apparently of
the hinge type, as the basal cherty limestone, which is
level on hoth sides of the gorge at the edge of the basin,
drops much more rapidly on the Northern than on the
Southern side of the gorge in a c10wnstream direction.

The investigations providecl no evidence of the exist­
ence of morC' than one fault system in the area, and it is
deJinitely younger in age than the supposed Permilln
rocks of the Burt Range. That the faulting is much
younger than Permian, and possibly Tertiary to Recent
in age, is suggested by the youthful physiographic ex­
pression of the fault lines by the control of the drain­
age by the fault system and by the fact that the rem­
nants of Tertiary lacustrine sediments show evidence of
having been slightly folc1ed. Springs OCCur frequently



77

ST.RA.TIGRAPRY-co"tin"erl. STRATIGRAPRY-continned.

General Classification-continucd. General Classification-continued.

Thick­
ness.Description.j Stru~tr.ral I Series.Age.

Basaltic ]'ine to medium 3,000 +
Rocks grained basalts, or-ft.

amygdaloidal and
vesicular basalts,
volcanic agglomer-
ates and possibly
tuffs. Successive
flows are present in
the section. At the
southern end of the
area the basaltic
rocks are flatly
overlain by the
Negri SerIes

Pre-Cambrian .... NUllagine Quartzites, slates ....
and shales which
are not injected by
quartz veins. They
occur near Wynd-
ham and elsewhere
but not within the
area mapped

Intrusive Granite.

.... lIIosquito Quartzites, slates ....
Creek and phyllites in- ....

jeeted by quartz
veins, which occur
in the Carr Boyd
Ranges, Pincombe
Range and else-
where

.... Greenstone Schistose green- ....
(?) stones, metamorph-

osed basic lavas and
rhyolitie porphyry,
which are intruded
by qnartz veins

In general they have
a steeper attitude
than the lIfosquito
Creek series and a
more limited dis-
tribution. They
occur North-Eastof
lift. Rensman and
elsewhere

By reference to the above table and to the accompany­
ing plans, it will be seen that a very thiek sequence of
PaJaeozoic sedimentary rocks, which reaches its greatest
development in the Burt Range Basin, occurs in the area
under discussion. These rocks are overlain by rem­
nants of a series of lacustrine sediments of Tertiary
age, and underlain by a thick accumulation of basalt
flows and pyroclastic roeks of Lower Cambrian age,
which themselves are laid dmyn on the Pre-Cambrian
eomplex. No aceurate measurements of the thickness
of the basaltie rocks have been made, but it is of the
order of a few thousand feet, and probably variable.

Pre-Ca1nbrian.
'fhe investigations in the area were coneerned primarily

with the Palaeozoie rocks, and as a consequence the
pre-Cambrian complex did not receive much attention.
'fhe limited investigations which were earried out on
the Pre-Cambrian complex however, suggests the pre­
sence of three different series, one of which is younger
in age than the intrusive granite.

Gl'eenstone Sm'ies (?)
This series has the most limited distribution in the

arca anc] its separation from the Mosquito Creek Senes
is based ehiefly on lithological grounds. The series eon­
sists of steeply dipping schistose greenstones, meta­
mOl'phosed basie lavas and rhyolitic porphyry, which are
intruc]ed by quartz veins and presumably also by
granite. The most extensive area of these rocks occurs
in the fault block extending North-Easterly from Mt.
Hensman to the Burt Range, and it is known locally as
the" Goldcn Gate" line of country. The schistose green­
stoncs with quartz veins occurring near Thompson's
Spring anc] near the junction of the Behll River and
Stockade Creek are also believec] to belong to this series.
Mosquito C?'ee7c Se?·jes.

This series consists of interbedded quartzites, slates
.and phyllites which are intruded by quartz veins and
presumably also by granite. The series is folded and

t.

+

Thick­
ness.Description.Scries.Structural

Unit.Age.

Isolatcd .... Isolatcd bclts of ....
Fault rocks, showing litho-
Blocks logical rescmblanccs

to the 11ft. Brooking
series and the COn-
glomerates and sand-
stones of the Burt
Range, and also in-
cluding the "Zebra"
rock, and which are
bounded by faults.
They occur near
Cockatoo Spring,
near 11ft. Misery,
at the Ragged
Range, aud elsc-
whcre

Carboniferous BnrtRange .... Bryozoau limestone, 350 ft.
Basin which appears to

conformably over-
lie the top beds of
the Upper Devon-
ian strata in the
central part of the
Burt Range

Devonian BurtRange Burt Range An upper section 1,000 ft.
(Upper) Basin eonsisting of sand-

stones with WOTIn
burrows

A lower section con- 4,000 ft.
sisting of fossilifer-
ous limestones with
intercalated shales
and calcareous sand-
stones

Coclmtoo Fine to coarse- 4,800 ft.
grained standstones,
pebble beds, and
conglomerates, con-
formably under-
lying the Burt
Itange Series. Lepi-
rlodendron impres-
sions from lift.
Cecil

Ivanhoe BurtRange Fossiliferous lime- 1,000 +Graben stones and shales ft.
oeeurring near But-
tau's Crossing,
which closely re-
semble the upper
series of the De-
vonian of the Burt
Range Basin

Coclmtoo Cross-bedded, brown- 1,650
ish sandstones cou- ft.
formably under-
lying the fossilifer-
ous limestones south
of Button's Cross-
ing

Cmnbrian .... Rardman 11ft. Eldcr Red shales and red 2,000ft
Basin and white sand-

stones which con-
formably overlie
the Negri Series
and which are be-
lievcd to bc middle
and ('I) upper Cam-
brian in age

Negri Fossiliferous and S50-
cherty limcstones 1,000 ft
and calcareous
shales of Lowcr
Cambrian age

Rosewood Negri I.iimestones and 350 +
Basin shales lithologically ft.

similar to those be-
longing to the Ncgri
Series in the Rose-
wood and Argyle
Basins, and also
occupying a struc-
tural basin in the
basalt

Argyle lift. Elder Reel sanclstones and 200 +
Basin shales conformably ft.

overlying the Negri
Series in the eentre
of the Basin

Negri Fossiliferous and 360-
cherty limestones 1,000f
and caleareous
shales of Lower
Cambrian age



faulted, but in gcnern] lias n much flatter attitude tlian
tllC Grccnstone Series. The major portion of the Can
Boyd Hanges is composed of this series, and it was also
noted at the Pincombe Hange, in the Pre-Cambrian fault
block East of Button's Crossing, along the Ord River
South-·West of Mt. Misery, and elsewhere.

About three and a half miles North-"West of Cockatoo
Spring (sec Hun 127, right IH) an apparent uncon­
fOl'lnity occms between the Mosquito Creek Series and
the Devonian basalt mu! agglomerate. The Mosquito
Creek Series is composed of quartzites which dip 10° N.
and arc intruded by quartz veinlets. 'rhe overlying 1'01­
cauic agglomerate has a thickness of approximately ,80
feet, and nppears to dip 25° N.:E:. It is not wished to stress
the presenCe of an ullconfol'lnity in this locality until
observations are made over a wider area, as there is a
possibility that the overlap may have been produced by
faulting.

Nul/agine Series.
No rocks belonging to this series were noted in the

area mapped, but an examination of West Mt. Bastion
and other hills in the vicinity of vVyndham suggests
that they do occm in the district. The hills in the
vicinity of Wyndham cO!lsist of flatly bedded quartzites,
slates and shales, which are not injected by quartz veins
and arc therefOl'e apparently younger in age than the
granite. :Mm! cracks, ripple marks and "cone-in-cone"
structme ,\'Cl'e noted in me series, indicating that the
degree of metamorphism has not been great, but it has
been greater than that in any of the Palaeozoic rocks of
the district. Consequently the series is regarded as being
of late Pre-Cambrian age. The simila,rity of the topo­
graphy suggests that this series extends for consider­
able distances to the West and South of vVyndhmn, and
to the South-East as fnr as House Roof and False House
Roof hills.

The supposed N ullagine Series and the Mosquito Creek
Series arc lithologicnlIy similar, and their separation
1S based mainly on the absence of qmutz yeins in the
former series, which however may only be a local feature.
Until the absence of quartz veins in the supposed Nulla­
gine Series has been established over a wider area, or
au overlap is foune] betWeen it and the Mosquito Creek
Series, proof of the existence of the hvo series is iu­
conclusive.

I ntTusives.
Porphyritic biotite granite, which presumably is re­

sponsible for the quartz veins injecting the Greenstoue
and Mosquito Creek Series, was noted in several places
in the area.

An extensive Iow-lying granitic area is intersecteel on
the road to the Ord Hiver Damsite, which tUl'llS off the
main road in the vicinity of Mt. Brooking. A study of
the aerial photographs suggests that the granitic belt
extends in a North-Easterly direction as far as 1'It.
Hensman and occupies an area in the Yicinity of 40
square miles.

Granite outcrops were also seen about three miles
North-East of Cockatoo Spring, on the main road be­
tween Thompson's SIH'ing and Mt. Brooking, and jn
Stockade Creek near its junction with the Belm River.

Granite is also reported (BJatchfonl, HJ28, p. 14) to
occur between the Can Boyd Range and the Ord Hive)',
West of Argyle Homestead. It is said to show an hltru­
sive relationship to Pre-Cambrian phyIlites in this
locality. I

The granite is probably of the same ag3 as that intru­
ding the Lower Proterozoic rocks of the Northel'll Terri­
tory (Voisey, 1939, p. 139), and warrants fmther atten­
tion, as it may also contain economic mineral-bearillg
pegmatites and quartz reefs.

Cmnb1'ia,n.
Basall'ie Rocles.

Basaltic rocks are encountered in various places
throughout the whole of the area mapped, but their most
widespread distribution is Southwards from the Argyle
Basin. North of the Argyle Basin the occurrences of
basaltic rocks arc confined to scattereel fault blocks.

The basaltic rocks show lithological resemblances
throughont the whole of the area, and consist of inter­
bedeled layers of fine to medium grained basalts,
amygdaloidal and yesicular basalts, volcanic agg]ome-
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rates and possibly tuffs. 'rhe basaltic rocks are appal'­
emtly composed of successive flows, as several different
layers of vo1eanic agglomerate and amygdaloidal basalt
are encountered in the section. This is well shown in the
hills near Mt. Quirk on the South-Western side of Behn
Gorge. The so-called" puy" hill (Jack, 1906, p. 17) in
this locality appears to be only a normal section of two
different basalt flows, and, over a thickness of 200 feet,
two different layers of yolcanic agglomerate and amygda­
loidal basalt are encountered. VIade also disagrees with
the interpretation of the hill as a "puy" (Wade, 1924,
p. 33).

The junction between the basaltic rocks and the basal
flherty lirnestolle of the Negri Series, which is of late
Lower Cambrian age, was seen at several places near
the Rosewood and HarcJman Basins; in the Behn Gorge,
near the Sugar Spring limestone wan, at the junction
of the Ord and Negri Rivers,. near the junction of the
Panton ancl Elvire Rivers, near Mt. Napier, and on the
road to Nicholson Station about 22 miles from Ord
River Station. At these widely separated localities the
limestone appears to have been deposited more less con­
fOl'mably on a soft layer of volcanic agglomerate the
surface of which shows no evidence of having been ex­
tensively eroded. It would appear therefore that no
great time interval could have elapsed between the cessa­
tion of volcanic activity and the commencement of deposi­
tion of the Negri Series, and consequently the age of
the basaltic rocks is considered to be early Cambrian.
Supporting evidence for this belief is the fact that the
basaltic rocks have been included in the same system of
fo1cling as tho Cambrian sedimentary series.

'l'he basal cherty limestone appears to be absent in the
Argyle Basin, but a contact with the basaltic rocks seen
in the Behn River shows that conditions are similar, the
basal shales of the Negri Series overlying the volcanic
agglomerate more or less conformably.

The base of the basaltic rocks was not seen, but from
Observations, as to its general attitude, made from a
point about two miles West of the junction of the Ord
amI Negri Rivers, its thickness in this area must be in
the vicinity of a few thousand feet. This estimate com­
pares favourably with measurements made by Wade
(1924, pp. 29, 32) on traverses to Mt. John and else­
where.

The vesides in the basaltic masses in the agglomerate,
and in the upper basalt layers, near the junction with the
Negri Series arc frequently filled, and the amygdales
consist of chalcedonic quartz, quartz crystals, and/or
calcite. Asphaltum which probably originated in overlying
Palaeozoic sediments also occurs in the vesicles in
isolated places (Simpson 1921, Blatchford 1922, "Far­
quharson 1922, Mahony 1922). In addition, the vesicles
arc frequently coated with copper carbonates, and pos­
sibly also by copper silicates. Where the junction ,irith
basal cherty limestone is steeply inclined, there appears
to have been a certain amount of redeposition of copper
minerals, by circulating meteoric waters, in the bottom
layers of the limestone. A specimen of cherty limestone
from the footwall side of the Rosewood "limestono
wa]]," submitteel to the Government Chemical Labora­
tories for determination, was shown to contain 1nalachite
and chaleocite (Lab. No. 5433).

'l'he copper minerals arc apparently closely associated
with the basaltic magma and their deposition probably
occurred towards the cnd of consolidation. This associa­
tion of copper with the Lower Cambrian basaltic magma
is interesting, iu so far as it suggests a possible age for
the basic laccoIiths, sills and dykes occurring in associa­
tion wi.th copper deposits in the NuIlagine Series, North­
IVest Division.

North of the Argyle Basin the basaltic rocks were
seen in several places, including Kelly's Knob, Cal'!ton
Range, I vanhoe Crossing, Ivanhoe Homestead, Martin's
Bluff, between Martin's Bluff and Button's Crossing,
and about three and a half miles North-vVest of Cockatoo
Spring. Most of these occurrences are in fault blocks
however, and provide no information as to the thickness
and relative age of the basaltic rocks.

Both Kelly's Knob and Carlton Range are on fault
lines, anel at these localities volcanic agglomerate call
be seon abuttiug on silicified sanclstones belonging to the
Cockatoo Series of UppC'r Devonian age.
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'rhe oeeUl'l'ence of volcanic agglomerate overlying vesi­
"ulal' basalt on the 'Western siue of Martin's Bluff, a"nd
occu]"]'ing in association with silicified sandstones and
conglomerate of Upper Devonian age, can probably also
be accounted for by faulting, which at present is un­
mapped.

'rhe basaltic rocks at 1vanhoe Crossing have received
some attcntion from previous investigators, and very
good expos\ll'es oecur at the crossing, and for a distance
of about two miles upstream. 'rhe basaltic rocks have
a flat downstream dip, and the uppermost layer, which
outcrops near the J<Jastern bank of the Ord River, is a
porphyl'itic felspar basalt. Fine to medium grained
basalt, containing vesicular and amygdaloidal seams,
occur immediately below the pOl'phyritic felspathic layer
and extends for about half a mile upstream. Beyoncl
this point a lower very vesicular layer of basalt appears,
and this changes upstream into fine to medium grained
basalt which continnes to one mile from the crossing,
where it begins to show spheroiclal weathering and con­
tains a few thin basaltic dykes in joints. A layer of vol­
canie agglomerate also occurs in this vicinity. Through­
out the section the basaltic rocks are intersected by steep
and flatly dipping joints. The joints and vesicles are
in places filled by silica, calcite and/or greenish
prehnitc"· !H"Ca2AI2 (SiO,,)3]'

As has already been mentioned in the section dealing
with the Pre-Cambrian rocks, an apparent uncomormity,
between the Mosquito Creek Series and volcanic agglo-·
meratc, occurs in the hills about three and a half miles
.North-West of Cockatoo Spring. The volcanic agglo­
merate overlying the Mosquito Creek Series has a thick­
ness of about 80 feet, and is itself flatly overlain by
silicified sandstones, which appear to belong to the Cocka­
too Series of Upper Devonian age. Unfortunately obser­
vations in this critical area were limitecl to one short
visit, and, until fUl'ther investigations are made, the geo­
logy is open to different interpretations. The section may
indicate the presence of a second and younger age of
basaltic rocks, or may only be (and in the authors'
opinion this is more likely) another exposure of the
Lower Cambrian basaltic rocks complicated by faulting,
and perhaps also by erosion prior to the cleposition of
the Cockatoo Series. If a second and younger age of
basaltic rocks does occur however, it will be restricted
to the Northern part of the area mapped.

Numerous specimens of basaltic rocks from both the
Northern and Southern parts of the area have been
addec] to the Departmental collection, amI a petrologi.cal
comparison of the types from the two areas may satis­
factorily solve the problem of whether or not there are
two different ages. Detailed petrological investigations
have already been made by Edwards (Edwards anc]
CIa.rke, 1940, pp. 77-94) on a comprehensive suite of
basaltic rocks collected by Clarl,e in the East Kimber­
leys in 1927, but unfortunately none of tIle specimens
examined were from the Northern part of the area. under
consideration. It is of interest to note however, that as
a result of this petrological work there is "no sugges­
tion that basalts of two ages are represented-rather the
reverse.' ,

Scc7i1Jlcn"ts.
Cambrian rocks were discovered by Hardman (1885)

who however classified them as Carboniferous (together
with the limestone series of the IVest Kimberley which
later tUl'lled out to be Devonian.) After Hardman's
fossil collections had been taken to England, Foord, in
1890, reeognised among them some foss~ls ?f Cambrian
age which he described as Olcncl11ls f01':'e:s"tt and Salt?I'­
clla hm·c7mani. Unfortunately the locahhes from whIch
these fossils were derived were not very well fixed, ancl
in 1906 Jack dismissed the fossil cvidence as unsatis­
factory,' mapping the limestone and as.sociated sediments
as Carboniferous. Although 01auert, In 1912, succeec]ed
in fixing the exact position of Hardman's localities the
Carboniferous age of the scdiments in question was up­
held as late as 1922 by Blatchford, and in 1923 by Far­
quharson.

In 192,1 the area was rc-investigated by Wade and
from bis collections Chapman (1924) concluded that the
beds were mostly Upper Cambrian in age.

.,r'Detennination 111acle at '''tV.A. Chemical l.Jaboratories, Lab.
Nos. 5425, 5426
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In the mcantime it had been realised that" Olenellus"
jOITcsti was a member of the genus Rccllichia (Etheridge
1917), and as Cambrian trilobite faunas from Asia be­
came better known, it was shown that this genus was
characteristic of a stratigraphical zone which was either
high in the Lower or low in the Middle Cambrian.
Stubblefield (1942) concluded that the beds with ]t"ed­
lich·ia forrcs"ti must be Lower Cambrian and this agc
classification was also accepted by Clarh,e, Prider, and
'I'eicllPrt in 1944.

The Cambrian rocks of the East Kimberleys form the
Western end of a major belt of rocks of this age which
may C'xtend intermittently right across the Northern
'rcrritory into ·Western Queensland. On Western Aus­
tralian territory the Cambrian forms a. narrow belt
along the boundary hetween approximately 18 0 30' and
16 0 li5' S. lat., reaching 'Westward from the boundary
for 15 to 75 miles.

This entire area is covered by a sheet of basalt, a
few thousand feet thick, which has an irregular surface
forming ridges, domes, and depressions. In the depres­
sions sediments which once covered the basalt everywhere
have been preserved. These sediment-filled depressions
have now generally been eroded down to a level below
that of the basalt rises. Their margins are sometimes
steep monoclinal flexures and the basal limestones of the
sedimentary series occupy in many places a steeply dip­
ping, sometimes vertical, position. Since they are more
resistant to erosion than both the overlying shales and
the underlying top layers of the basalt (which are mostly
agglomerates and vesicular flows) they form in many
places almost vertical ' 'limestone walls, " sometimes
thirty to fifty feet high. These striking physiographical
features have puzzled many earlier observers.

The Cambrian sediments are arranged in a number of
major structural basins in the basalt. These are from
North to SQuth:-

(a) The Argyle Basin, about 25 miles long and
7 miles wide, with its long axis striking N.E.-S.W.,
and faulted along its N.W. sicle against Pre-Cam­
brian and other rocks.

(b) The Rosewood Basin, about 40 miles long
and 11 miles wide, roughly parallel to the former.

(c) A large basin, 75 miles long and 35 miles
wide, which has generally been known as the "Ord
River Basin," but for which the name IIardman
Basin is here proposed. This basin is subdivided by
a shallow anticline situated in the vicinity of Kelly
Creek into a smaller basin in the North (Mt. Elder
Basin) and a larger basin in the South (Dixon
Range Basin). The Mt. Elder Basin continues East­
ward into the Northern Territory in the direction of
and beyond Mt. Panton. The Dixon Range Basin
is truncated near its South-W·estern end by a major
N.W.-S.E. trending fault zone, the Hardman Fault,
which has already been described.

In the Hardman Basin the section of Cambrian sedi­
ments is thickest anc] the stratigraphy most complete.
It is therefore advisable to describe the succession of this
basin first. Places studied in greater detail include the
vicinity of Ord River Homestead, the valley of the Forrest
River, the country along the track from Mistake Creek
Homestead via Ord River to Turner River Homestead,
the Hardman Range and the small sedimentary area to
the South of it, the vicinity of the Elvire River West of
Turner River Homestead, tile country along the track
from Ord River Homestead to Nicholson Homestead as
far as the basalt boundary, Mt. Elder and the Whitil
Mountain Rangc and the country between the latter and
the Ord River, largely occupied by the Kelly Creek anti­
cline, and finally the vicinity of the junction of the
Negri and the Ord. In addition, to gain further strati­
graphical information, our investigations were extender]
a short distance into the Northern Territory, where the
Mt. Panton section was measurecl and a survey was made
of the country between Mt. Panton and Mt. Napier.

Ca) Hard1l1an Basin.-As mentioned above this basin
falls into two parts, the Mt. Elder Basin and the Dixon
Range Basin, separated by the Kelly Creek anticline.
The Mt. Elder Basin is oblong, with its longer axis tend­
ing N.W.-S.E., and is situated in a sub-rectangular area
formed by the lower' course of the Negri River and by
the Ord River upward from its junction with the Negri.
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Along the South-Western sWe of the basin the strata
are steeply dipping (up to 40°), but around the other
sides lower dips are encountered.

The Dixon Range Basin is elongated (about 65 miles
long and 30 miles wide) with the Ord River flowing
almost along the middle line. The axis of greatest de­
pression of this basin is, however, to the West of the
Ord, so that the transverse section is asymmetrical, with
a gently sloping South-EasteI'll side and a steeply dip­
ping North-Western side. '1'he part of the basin West
of the Ord River was not visited and is only known from
some tnlYerses by VTade (1924). '

On the South-East sicle of the basin the basalt
emerges from below the sediments UllCl rises to the
heights of the Antrim Plateau. Between the edge of the
basalt and the Ord River the country is entirely under­
bin by rocks of the Negri Series whose limestone beds
for111 low escarpments ancl extensive dip slopes.

'1'he Camhrian sediments may be cHvidecl into two
series:-

(i) Mt. Elder Series·'·.-Red shales, overlain by
hrick-red sanclstones changing into white sandstones,
cross-bedcled near the top. '1'hiclmess (approx.)
2,000 feet.

(ii) Negri Scrics'''-Shales and limestones. Thick­
nes~ 850-1,000 feet.

(i) Negr·i Scrics'''-This series is well exposed on
the flat South-West of Mt. Elder and tIle Vvhite Mountain
(Kelly Creek Anticline), ancl in the country between the
Ord lliver above its junction with the Forrest River and
the South-EasteI'll edge of the basin; furthermore, along
the lower COUl'se of the Negri River and South of t]lO
jl]nction of the Ord and the Negri.

In general the sequence of strata in the Negri series
is fairly constant over the entire area ancl a generalised
section is as follows:-

Negri Series.

7. Limestone, unfossiliferous. often laminated
6. Calcareous shale ...
5. Limestone with Girvanella and Bic01l1llites hard­

rnani
4. Calcareous shale
3. Limestone, lower part cherty, unfossiliferous,

upper part pure, with Redlichia fO?'I'esti 55
2. Calcareous shale 240-525
1. Limestone, massive, cherty 40-50

'rhe thickness of the Negri Series may vary between
850 and 1,000 feet. Whereas the thickness of the lime­
stone beds remains rather constant, that of the shales is
more variable. '1'hus, N.\V. of Mt. Napier the lower
shale horizon (2) was found to be 240 feet thick, while
South of the junction of the Ord and the Negri its
thickness was measurerl as 525 feet. Similarly, the thick­
ness of the upper shales (6) seems to decrease South­
Eastward; their thickness is about 285 feet South of
White ]',Iountain and not more than 90 feet in the section
West of Mt. Napier.

The basal limestone is massive and very resistant to
weathel'i.ng and forms eonspicuous outcrops all along
the boundary of the sediments and the basalt. In places
it occupies ,a steeply dipping almost vertical position
(e.g. \Vest of :Mt. Napier); elsewhere it may rest on
the basalt with a moderate clip as may be seen on the
South side of the Negri near its junction with the Ord;
in other places, probably all along the South-Eastern
sicle of the Dixon Range Basin ancl South and South­
'West of the Hardman ]~ange as well as along the Elvire
River, it lies almost flat on the basalt foundation. This
limestone is eharacterised bv an abundance of chert
nodules. .

The next-following limestone bed shows slight varia­
tions in lithology. In general, its lower 25 to 30 feet are
well-bedded and rich in chert nodules, but in places
there is a more gradual transition from the shales below
to the upper limestone with Redl'iehia t01Testi, which is
underlain by 20 to 30 feet of alternating shale ancl
limestone bands. This can be well observed in outcrops
on the FOl'l'est River, about two miles upstream from
Ord River Homestead.

*Names proposed by Mahony in manuscript. See R. A. Hob­
son. ] 936, p. 25.
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'rhe nppcl' part of this limestone, mostly about 20
fcet, though somctimes mor8, contains abundant remains
of Redliehia torresti and Bicon1llites hardtnwni, but no
other fossils. The trilobites are usually fragmentary,
entire carapaces being quite rare. An interesting ex­
posure is seen at the place where the road from Ord
Hiver Homestead to the Turner River crosses the Linacre
River. A series of limestones ancl calcareous shales,
striking N. 70° W. and dipping 8_4° N., occurs here.
'l'rilobites are found throughout this series and at one
horizon well marked ripple marks are seen. ']'hese are
ridges, striking N. 15° K, about 40 cm. apart and 5 C111.
high, formed entirely of shells of Bie01l1llites hare1?nani,
washecl together by'the action of the waves. This is a
strong indication of a shallmv water origin of these
limestones.

'rhe next following limestone horizon is characterised
by an abundancc of Girvanella'''. In most places this
limestone may be characterised as a Gil'vanella bio­
strome. In addition to Gil'vanella, Bic01wlites hard'lllani
is very eommon throughout. This horizon is very uni­
fOl'lllly developed in the entire basin. Excellent and easily
accessible outcrops arc found in the vicinity of Ord
River Homestead which is built on a platform of this
limestone; furthermore, South of \Vhite Mountain and
nt the crossing of the main road OVCl' the Negri River
ncar Mistake Creek Homestead.

'rhe uppermost limestone horizon is characterised by
its laminated appea.rance. On the Western Australian
sick of the boundary it is everywhere i.lllfossiliferous,
but at :Mt. Panton, in the Northern Territory, the upper
part of the Negri. Series is more fossiliferous than in
"Western Australia and a studv of the section here was
macle, because it gives a clue' to the age of that part
of the Negri Series in 'Western Australia.

Mt. Panton rises as an island hill fro111 a wide un­
dulating plain, which in the vicinity of Mt. Panton is
l1nclerla.in by shales. Some distance to the North the
shales are seen to rest on limestone believed to be an
extension of the limestone with Redlichia torresti of
Western Australia. A detailed section (measured at the
South-"West corner of Mt. Panton) is as follows:-

Upper Part ot Negri Series at ML Panton.

Thickness
feet.

n. Hard, massive limestone with Girvanella and
BicomLlites ha1'd11lani 10

m. Grey shale, unfossiliferous 16
L Flaggy limestone with rich trilobite layers (Red-

lichia cf. nobilis Walcott and Xystrid1tra cf.
saint-smithi Whitehouse) 12

k. Grey shale 12
j. Flaggy limestone with abundant Xystrid1t1'a cf.

saint-srnithi Whitehonse 6
i. Grey shale with Redlichia cf. nobilis and Xystri-

d1t1'a cf. saint-s11lithi 19
h. Flaggy limestone ... 5
g. Grey shale 24
f. Limestone with Bicomllites hardrnani and Wirn-

anella sp. 1
e. Grey shale 9
d. Limestone with Bicon1tlites hard11lani and Wi1n-

anella sp. I
c. Grey shale with Redlichia sp. 20
b. Hard, massive limestone with Gi1'vanella and

Bicon1tlites ha1'll11lani 10
a. Red and grey shales, unfossiliferous 135+

Total ... 280+

It should perhaps be mentioned that there is a mal'keel
diserepancy between the above section and that given
by \Vade, which is not understooel, but which lllay be due
to some confusion of localities.

It seems likely that the lower limestone with Girvanella
and Bico1!lllites (b) corresponds to the GirvaneUa lime­
stone of 'WesteI'll Australia (horizon 5 of the generalised
section) and that the sequence of fossiliferous shales
and limestones (c - m) is equivalent to the unfossiliferous
calcareous shales (6). Somewhat puzzling is the associa-

*See R. Etheridge, jnr. (1917),



tion of Redlichia and Xystl'idura in these beds, two
genera which in Queensland are stratigraphically well
separated, Xystl'ichaa being restricted to the Middle
Cambrian, namely the upl-'er part of the 'I'empleton
Series. Since, however, liedlich'ia is the more widely dis­
tributed and better known genus it should carry greater
weight in correlation and the entire Negri Series must,
therefore, he regarded as belonging to the Redlichia zone.
:E'or the present the following sub-zones may be dis­
tinguished ;-

Upper Gil'vanclla sub-zone.
Sub-zone with Xystl'id1lTa and Redlichia c.f.

nobilis.
Lower Gil'vanella sub-zone.
Sub-zone with Redlichia fon·esti.

(ii) Mt. ElcZC1' Sel'ies.-There was little opportunity to
study this series, except at Mt. Elder and White Moun­
tain, and in the bed of the Ord West of Mt. Elder.
'rhe Mt. Elder series occupies the centre of the Mt.
Elder Basin. South-Westward its outC1'OPS extend across
the 01'd River between its junctions with Kelly Creek
and Osmond Creek and are thus continuous with an ex­
tensive outcrop area of sandstones ,Vest of the Ord
River which includes Mt. Buchanan, Glass Mountain,
and the Dixon Range.

As can be seen in the vicinity of Mt. Elder and White
Mountain, the transition between the Negri Series and
the Mt. Elder Series. is gradual and the boundary be­
tween the two is here drawn arbitrarily at the top of
the nppermost limestone horizon. Near White Mountain
this limestone is overlain by another series of reddish
shales, about 650 feet thick, which are simila1' to some
shales of the Negri series. 'rowards the top sandstone
layers are intercalated in the shales and there is a fairly
rapid transition to pure sandstones. 'I'his transition zone
is well exposed at Mt. Elder itself. The sandstones are
medium-grainecl and brick-red, and are strongly cross­
bedded throughout. At White Mountain a thickness of
about 1,300 feet of these sandstones is exposed below
the Tertiary lacustrine beds. About 100 feet below the
top of the Mt. Elder Series in this place, there is a
change from brick-reel to pinkish an(l then to pure white
sandstone, which is very friable b1:t also strongly cross­
bedded. 'rhe fresh outcrops of tlus sandstone near the
top of the hill are visible from afar and have suggestecl
the name White Mountalll.

In the vicinity of Trig. Station J40 and to the South­
East of it this entire shale-sandstones series is dipping
40° N.E., but to the N.W. ancl W. the beds flatten
out around the plunging axis of the Kelly Creek anti­
cline and good outcrops of massive, cross-bedded red
sandstones, with a flat North-Westerly clip, are seen in
the bed of the Ord and West of the river in the vicinity
of and downstream from a stockyard, situated about
three miles West of Mt. Elder.

The maximum thickness of the Mt. Elder series in this
general area is in the vicinity of 2,000 feet. Since, how­
ever, as stated in the section dealing with the Tertiary
lacustrine beds, the tilted Cambrian beds are truncated
by an erosion surface, the true thickness of the Mt. Elder
Series is almost certainly greate1'.

Wade (1924, p. 29) has examined part of the sand­
stone area West of the Ord. Glass Hill and Mt. Buchanan
are described as large isolatecl masses of massive sand­
stones showing veq pronounced current bedding. These
rocks seem to be very similar to the uppe1' sandstones
at White Mountain ancl Wade compa1'ed them to the
"Upper CaJ'bonife1'ous" sandstones of the West Kim­
berleys (now 1'egarded as of Permian age), but the ex­
tremely gradual transition from t~e Ne~ri Series to the
Mt. Elder Series suggests that thIS entlJ'e sequence was
laid down without any break cluring one and the same
cycle of sedimentation. Sedimentation of the Mt. Elder
Series, therefore, began in the Middle Cambrian. In the
al)sence of fossil evidence it is as yet impossible to say,
when sedimentation ceased-probably this happened
either at the end of the Midclle Cambrian or some time
during the Uppe1' Cambrian.

(b) Rosewooc1 Basin.-Only the North-Eastern end of
this basin has been examined, but its extent can be
fairly accurately plotted from available aerial photo­
graphs. Sections stucliecl on the ground were along the
;l1ain Toad from Al'gyle to Ord River Station, which
traverses the basin between the "limestone wall" ancl
Sugar Spring. Othe1' localities visited we1'e Boundary
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Hill ancl the "limestone wall" along the track leadillg
to Rosewood Homestead, and elsewhere on Rosewood
Station.

'I'he lowest member of the sedimentary series of the
Rosewood Basin is a massive cherty limestone which is
well exposed on the North-West side of the basin in the
bed of Behn Creek, where it strikes N. 22° E. and dips
25° S.E. North of the creek, approximately at the turn­
off of the Rose\vood track the limestone assumes an al­
most vertical position, forming a "limestone wall,"
about 40 to 50 feet high, and rising quite abruptly from
the plain. Near it~ ~outh·Western termination this wall
is built of limestones clipping 20° to 25° S.E., but
farther along the dip steepens and in places the lime­
stone is even slightly overturned.

The maximum thickness of this limestone may be up
to about 50 feet and in thickness ancl lithology it re­
sembles closely the basal limestone member of the Hard­
man Basin with which it must no doubt be correlated.

East and North-East of Rosewood Homestead the
limestone flattens out and it seems that the end of the
Rosewood Basin is reached here.

'rhe same limestone bed comes to the surface on th..
opposite (South-Eastern) side of the basin, in the
vicinity of Sugar Spring, where it is 30 to 40 feet thick,
strikes approximately N.-S., and dips 20° W. The Toad
follows the outcrop for a distance of six miles. Because
of the low clip the limestone does not form such a
striking feature as the "wall" on the other side of
the basin, though the outcrops are conspicuous enough.

The centre of t,he basin between the two limestone
belts seems to be occupied by shales lying in almost
horizontal position. A good section can be seen neal'
Boundary Hill on the West side of Behn Creek, about
two miles South of the "limestone wall." Here recent
soil erosion has uncovered a large area of sandy' red
shales. 'l'he flat top of the hill itself is formed by a
five feet layer of thin-bedded cherty limestone and intra­
formational conglomerate. It seems that this h01'izon
must correspond to the cherty limestone associated with
the Redlichia fOl'resti zone in the Hardman Basin. Un­
fortunately it is impossible to give a figure for the thick­
nes~ of the shale series.

It should be noted that the shale is in most places
overlain by alluvial deposits, up to 20 feet thick, of
densely packed basalt pebbles and boulders. The pre­
sence of an abundance of basalt boulders everywhe1'e on
the surface has led geologists to map the centre of the
Rosewood Basin previously as basalt.

From the stUdy of aerial photographs it appears that
the basin widens and probably also deepens towards the
South-West and that the greatest thickuess of sediments
may be found in an area South of the Junction of the
Bow and Ord }],ivers.

(c) L11'gyle Bnsin.-The Argyle Basin iSl the smallest
of the Cambrian basins in Western Australia, being
faulted down along its North-Western side against Pre­
Cambrian and other, possibly Permian, rocks. A fairly
extensive reconnaissance was made of the central and
Northern parts of the basin, but the South-Western
part, towards Cooee Creek, ,,~as not visited. The sedi­
ments of the basin belong to the Negri and Mt. Elder
series, but the development of the Negri se1'ies is some­
what different, from that in the other basins, and the
Mt. Elder series is only incompletely 1'epresented.

Along the Eastern and South-Eastern edge of the
basin the sediments 1',est on basalt with dips generally
below 5°. The main feature of this cont'act is that
there is no basal limestone as in the Rosewood and
Harclman Basins. 'rho basalt is overlain by a thick
series of mostly reddish shales which aTe well exposed
in the Behn River for a distance of two miles below the
b'asalt contact. Near th,e contact the shales dip 5° N.W.
and this clip persists for some distance downstream, in­
creasing to 12° at tIle contact with the first limestone
horizon exposed in the bed of the river and on the
banks, half a mile South of the 4-mile mud tank. On
the basis of the assumption of a uniform dip of 5°
this ~hale series should be about 1,600 feet thick. Since
the enthe section has: not been seen it is possible that
a flattening out takes plac,e somewhere, but even then
a minimum thickness of not less than 1,000 feet might
be expected.
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Hill'her up follow~ a suceession of hu.estone and
shales which bears some resemblance to the typical
Nell'ri Series farther South. There are three clearly
defined limestone beds which form good outcrops OY'lr
the entire b'asin and which, once recognised on the
ground, can be mapped easily from aerial photographs.

The lowest of the8e limestone horizons is a flaggy
limestone about 25 feet thick with occasional chert
nodules and chert bands. No fossils were found in it.
The second horizon is the only fossiliferous on,e in the
district. Its thiclmess is hardly more than 10 feet, but
it is crowded with nodules of lliTva,neUa and with shell~

of Bicon1blites hm·dmani. In mallY places where the
limestone is exposed on the surface the Gi1'vcmella
nodules have been leached out, leaving spherical cavities
which give the rock a p,eculiarly pitted appe'arance. '1'0­
wards the North the limestone flattens and more or less
horizontal outcrops are seen along the main road to
Ivanhoe, about six miles North of Argyle. From there
the outcrops turn back in a· South-Westerly direction
along the North-We·stem edge of the basin, and steeply
dipping (7UO) outcrops can Le seen Bast of Mt. Misery,
and in the bed of Stockade Creek. In the bed of the Behn
Hivel' and in the general region of the junction of the Belm
River and Stockade Creek its continuity is interrupted
by faulting, but good and continuous outcrops are again
found further South just West of the road leading from
Argyle Homestead to the airstrip. Here the limestone
contains some very fragmentary trilobite remains among
which a small species of Redlichia could he recognis:ed.
Also, in this vicinity the Gi1'vanella limestone is asso­
cia: ed with a thin byer of "edgewise conglomerate"
1vhich gives evidence of the shallow water conditions
under which the~e rock~ were formed.

The third and highes,t limestone layer is a thin bed
of cherty lim,e~tone which, owing to its small thickness
(probably generally not more than one or two feet)
floes not form a continuous belt of outcrops, but is
nevertheless recognisable in many places.

The three limestone horiwns are separated by grey
shales which are gdnerally poorly exposed. Mainly
owing to the scarcity of outcrops in the shales the thick­
ness of the entire ,series is very hard to estimate. On
the North-W,est side of the basin the thiclmes~ of the
series from the base of the lowest to the top of the
highest limestone bed is probably not more than 360
feet. This same series is almost certainly thicker along
the South-East side of the basin where it may be as
much as 1,000 feet thick.

A doubtful point is the distribution of the basal shales
above the basalt, so well exposed in the Behn River.
'1'here is no eviCLence of the presence of these shales on
the North-West side of the basin. In the country 'West
of the road to the airstrip there is a. belt, up to half
a mile wide, between the lowest limestone horizon and
the North·Western boundary fault of the basin, which
is covered with angular basalt boulders, U11d which,
since such boulders are entirely abs-ent from the lime­
stone belt as well asi from the country beyond the fault,
may indicate that basalt is present here at a low
depth. This being so it is necessary to assume that the
basal shale ,series lenses out in this direction.

Based on lithological grounds and on the presence
of Recllichia in th~ Gir·vanella limostone, it is suggested
to regard the entire series between the top of the basalt
and the top of the uppermost limestone layers" for the
present, as the equivalent of the Negri Series of Lower
Cam.brian age.

The entire centre of the basin is taken up by red
sandstones which al'e well exposecl in places in the bec18
of the Belm River and Stockade Creek. The sanclstones
aw; medium-grained, interbedded with shales, and in
places ripple-marks occur on the bedding planes. In
one outcrop in the Behn River near the boundary fault
obscure worlll tracks were seen on the bedding planes.

Outs,ide the l'iver beds the presenc,8 of the sandstonE'
series is indicated by blocks of red sandstone lying about
on the surface. '1'he blocks ancl boulclers are in many
plnces the result of in Sit1L weathering, and, where the
beds are tiHed, the original bedding shows up wiell on
vertical aerial photographs. Between the highest lime­
stone horizon of the Negri Series and the lowest sancl·
stone beds, there is probably a shale series as may be
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concluded flvl11 the absence of outcrops, so that the
transition from the Negri Series: to the upper beds is
h,2re ;just as gradual as in the Mt. Elder Ba~in. In
spite of lithological differences, in particular the ab­
sence of cross-bedding, it may be concluded that the
shales and sanclstones in the ('entre of the Argyle Basin
represent the Mt. Elder Series.

No estimat.es of the t.hickness can be given, except
that in the Belm River secLion th.e thickness probably
does not exceed a few hundred feet.

Devonian.
Devonian rocks occur in the East Kimberleys in the

Burt Range Basin, and in a narrow down-faulted area,
which can be cOllveniently referred to as the I vanhoe
Graben. Since the sequences show slight differences,
th.e snccession of rocks in these two struetural units are
described separately in the following pages.

(a) Burt Range Basin.-The general stratigraphy of
this basin has already been described. That part of
it which lies in Western Australian t.erritory is almost
wholly made up of Devonian rocks.

(i) Cockatoo Series.
Wade (1924, p. 33) first called attcntion to tho

occurrence of knobs and patehes of much-weathered,
soft, cross-bedded sandstone with pebble beds along
the road about five and a. half miles North of
Cockatoo Spring. '1'his sandstone disint.egrat.cs very
easily and weathcrs into a soft, loose sand, loeally
known as the "Cockatoo sands." 'Wade found some
similarities between this sandstone and that farther
South near Glass Hill and Mt. Buchanan in the Dixon
Range Basin.

Similar sandstones to those observed along the track
North of Cockatoo Spring, cover a considerable area be­
tween wIt. Hensman in the South, and Martin's Gap and
the Pincombe Range in the North. What appeared to
be the lowest beds of this series were seen in the upper
part of Eight-Mile Creek where this watcr course cuts
its way through N.W.-S.E. striking ridges of steeply dip­
ping sandstones and conglomerates. '1'his locality is
abont three and a half miles N.W. of Cockatoo Spring.
On t.he North side of the creek the edge of the sediment.s
is reached about one mile npstream from the main road.
From here on t.he creek runs along a fault, and on the
South side of the crcek the sediments seem to continue
Westward for approximat.ely foul' miles.

North of the fault the sediments strike N.W.-,s.E. and
dip 20° to 25° :N.E. Coarse-grained, cross-bedded sand­
stones predominate, with frequent int.ercalations of con­
glomeratic layers '1'hese conglomerates and sandstones
form a conspienous ridge, clearly visible on aerial photo­
graphs, extcnding in a straight line for over six miles
in a North-Westerly direction A second ridge, parallel
to the first is situated somewhat farther North and
North-East. It is somewhat 1110re eroded, but consists of
essentially the same type of rocks: coarse-grained sand­
stones and conglomerates, but in some places along the
road layers of breccia-like sediments occur, with very
angular quartzite fragments, and intrafol'luational con­
glomerates. '1'owaTCIs the N.B. the dips flatten somewhat
to about 15°.

'1'his entire series of coarse-grained rocks is very thick
and can hardly measure less than 4,000 feet in this parti­
cular section, unless there is some strike faulting which
has escaped attention. '1'he relations at the bottom of
this series are not clear. Basalt resting on pre-Cam­
brian quart.zites occurs immediately to the West of the
sandstones. T'he basalt is agglomeratic and not 1110re
than about 80 feet thick. Although no exposures of the
actual contact between the basalt and the sandstone
were seen, field observations seemed to suggest a normal
stratigraphical overlap. Study of aerial photographs,
however, suggcsts that the contact might be a faulted
one, so that a clear decision cannot be given, before
additional iield observations have been made.

Good outcrops of the lower, coarse-grained part of the
Cockatoo sandstones were also seen in the Carlton Range
which bears Tl'ig. Station HJ13. This is a perfectly
straight, sharp-crested ridge, about 200 feet high and
one and a half miles long, running N. and S. Its East·
ern slope consists of coarse-grained, cross-bedded Cocka­
too sandstone, its Western slope of basaltic rocks. Both



rocks are separated by a fault. The sandst011__ along
the fa,ult are hardened by deposition of secondary sili­
ceous matter forming a zone, 20 to 30 feet wide which is
more resistant to weathering, thus forming the sharp
crest of the ridge. A Northern continuation of this
fault is found in Kelly's Knob. From this vicinity fl

series of low hills of Cockatoo sandstones trends in a
general Northerly direction, for 8 to 10 miles, but this
belt has not been visited.

At Ohurch Steeple Hill, about one and a half miles
West of Martin's Bluff, a thickness of about 300 :'eet
of sediments are exposed, consisting chiefly of medium­
grained, dark-red sandstones, with cross-bedding in only
<l few layers A well m<lrked conglomemte l<lyer, 1:5 feet
thiek, oeeurs here, whieh consists of densely p<lcked
pebbles and boulders with hardly <lny matrix. Jli1<1ny
boulders measure up to 1 foot in diameter, but oeeasion<ll
boulders up to two and <l half feet were seen. Most
of the boulders arc qU<lrtzite, but about 5 per eent, of
them <lre b<lsalt.

Mm-tin's Bluff eonsists of quartzitic sandstone, prob­
ably silicified in the usu<ll W<ly along two intersecting
faults. East of Martin's Bluff a Iow sandstone ridge
extends for three miles, gradU<llly decreasing in height.
'Phis ~andstone is again much coarser, slightly conglo­
membc and strongly cross-bedded. 'rhe Ooekatoo sand­
tone abuts on an E.-W. fault by which it is separated
from the Pre-Omnbrian rocks of the Pincombe Range
farther North.

Higher up in the sequence the sandstone becomes more
fine-grained, and there are increasingly numerous inter­
calations of shale. Outcrops, therefore, beeome poorer
<lnel it is not yet possible to give a very detailed descrip­
tion of this part of the suceession. Probably the best
picture of these sandstones can be gained at Mt. Oecil
which forms a peculiar dome structure in the Western part
of the basin where the strata generally flatten out. Mt.
Oecil is eomposed of mec1ium-graineel sanc1stones with
oecasional pebble bands, sometimes cross-bedded. These
sandstones are thrown into a dome-shaped structure so
that the slopes of Mt. Cecil on all sides are dip slopes.
'rhis structural feature alone would probably not ha've
been sufiicient to protect the sandstones from erosion,
hut it seems that the entire hill is traversed by a number
of minor faults along which silification has taken place.
These more or less parallel hardened belts provided a
stiffening for the whole structure which was thus pre­
served as a topographic feature.

Near the South-vVest corner of Mt. Oecil remains of
Leptophloe1l1n (" Lephlodendro1i' ') allstrale were found
in some of these hardened silieified sandstones.

It appears likely tha t before Eight-Mile Creek is
reached these snndstones grade into shales, because the
bed of Eight-J\Jile Oreek follows, in a somewhat meander­
ing way, the general strike of the sediments in a broae1
semicircular sw('el1, and is probahly carved out of the
shales bC'tween the sanelstones in the vVest and the lowest
limestone horizons which are founel a few hundred yards
East of the bed of the creek.

'rhe question of the npper bounelary of the Cockatoo
sandstone series and the transition to the fossiliferous
limestone series above will rcquire some further field
investigations.

T_ep"tophlocll1l! mwtrale occurs in Eastern Australia in
rocks of Middle and Upper Devonian age. Oonsidering
the fact that the overlying fossiliferous limestone scries
is of late Upper Devonian age, it ;is reasonable to sup­
pose that the Oockatoo series is either wholly or at least
partly Upper Devonian.

(ii) Bmt Range Series.
'I'his series will have to be studied in greater

detail. It consists of generally rather fossiliferous
beels among which limestones are conspicuous, but
which include a considerable thickness of calcare­
ous shales and fine-grained calcareous sandstones,
and which grade upwards into pure sandstones. Its
lower boundary may be drawn at the base of the lowest
limestone bed which outcrops about a quarter to half
a mile Bast of Eight-Mile Creek and whose NOlthern
continuation was found two miles South-East of the
Eastern end of Martin's Gap. This lowest limestone
seems to be unfossiliferous and fossils are also absent
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01' scan,~ in me next two or three, limestone horizons, only
occasional crinoid stems and indeterminable brachiopod
remains having been found.

About 600 to 800 feet above the base of the series
fossils begin to appear in greater numbers and the re­
mainder of the series contains many highly fossiliferous
beds. 'The fossils both in the limestones and in the cal­
cm'eous shales are almost all brachiopods, with some
types of gastropods very subordinate in numbers. The
number of species seems to be limited but successive
horizons are usually well distinguished by different asso­
ciations of fossils.

Owing to their relative inaccessibility these beds were
only studied superficially. A complete traverse was
made in one place only, viz., in the flat country between
:Biight-l\file Ore('k and the Burt Range, about two miles
N.W of the Northern end of the Cockatoo fault. In this
section the first unfossiliferous limestone horizon is
found 0.2 miles, a,nd the first richly fossiliferous lime­
stone one mile, N.R of Eight-Mile Creek. The lowest
fossiliferous bed contains CamwTotoeehia, StmpaToll~~s,

and ostracodes. This is followed by several additional
very fossiliferous horizons which are rich in specimens
of Stl'ophonclla and Pt"odllC"telZa. Syt'!JIlgopot"a is com­
mon in one bed. 'I'hese outcrops extend as far as one
and a quarter miles N.B. of the creek. Dips are mostly
between 15° and 25° N.E., so that the thickness of this
part of the series may be estimated at over 2,200 feet.
Farther to the N.E. there were no outcrops until the foot
of the Burt Range was reached, but in the vicinity of
the first major tributary to Eight-Mile Oreek, two and
a half miles N.Vl. of the North end of the Cockatoo
fault, there is a belt of fossiliferous shales about half
a mile wi de" and limestones outcropping in front of the
range. 'rhe lower limestones in this series are rich in
A Ihyris. Higher up, not far from the foot of the range
there is an important horizon of calcareous sandstone
with a large flangec1 species of Pt'oductella, associated
with Fenes"tella, SbTolJhonella, and PamstTophia (n.

Above this bed a very large species of PToductella be­
comes very common and is usually associated with num­
bers of Chone{es. Other associated genera are Cmna1'O­
toechin cf. plenrodon, a small species of CmnnT,(l,toechia"
Spirifer, Met'istcUa, and Athyris. Good outcrops of this
very fossiliferous series are found ali along the deep
vallev one and a half miles S.S.E. of HJ15. Near the
top ~f this gorge the facies becomes more sandy by
intercalations of quartzose and calcareous sandstones
which are mostly unfossiliferous. Fossiliferous limestone
beds are, however, found as high as 200 feet above the
bottom of the valley, near the head of the gorge, but
a re less fossiliferous containing only a few species,
mostly of COllloTotoechia and Chonetes. The upper
boundary of this series is best drawn at the top of the
nppermost limestone horizon.

'['he total thickness of beds exposed along this tri­
butary of Eight-Mile Creek is in the vicinity of 1,300
feet and, since there is a gap between this section and
the lower part of the section described above, the total
thickness of the fossiliferous limestone series may be
estimated at about 4,000 feet.

The lower part of the series was also traversed about
12 miles farther North along a line from two to four
miles S.E. of the East end of Martin's Gap. The
lowest limestone horizons here are either unfossiliferous
or contain only a few indeterminable shell and crinoid
fragmC'nts. Higher up follow limestones with Produc­
tella, Call1aroloeehia cf. plent'odon" M eristena, and StTO­
p/WII eUa. '1'he highest limestone horizons reached along
this traverse, about four miles S.E. of Martin's Gap,
contained corals (Michelinia sp. and Syl'ingopo1'a sp.)
and a rich ostracocle fauna of P1'imitia, Haplopri1nitia,
Bythoeyp1'is, and MaM·oeY1Jl·is. Call1a1'otoechia cf. ple7l­
t'oilon and Productella persists ancl Slmpm'ollus is com­
mon.

'I'be correlation of this entire fossiliferous limestone
series rests on analogies with the Upper Devonian of the
vVest Kimberley, particularly as developed in the upper
Fitzroy and Margaret River regions. The fossil as­
semblages of the lower limestone horizons is quite typical
of the Prod1ictella limestone of the West Kimberley, al­
though possibly less fossiliferous. This is particularly
true of the association of Cal1w1'otoechia cf. plellTOdon
with a certain undescribed species of PTod<nctella. The



Productella limestone of the West Kimberley has been
correlated with Upper Devonian Stage IV (Teichert
1943, p. 90) and this would also be the age of the lowe::
part of the fossiliferous limestone series of the Burt
Range. The .remainder of the s~ries is therefore of very
young Devoman age, correspondlllg to Stages V and VI.
This conclusion is also supported by the appcarance of
large productids in this part of the section, heralding
the approach of the Carboniferous faunas.

As noted above sandstone layers are intercalated be­
tween the fossiliferous limestones so that there is a
gradual transition to the sandstone series which forms
the top, of the Devonian sequence in th~ Burt Range.
These hIgher sandstones crop out along the higher part
of the Western ridge of the Burt Range (that on which
Trig. Station HJ15 is situated) and they form the East­
ern slope of this ridge. They are usually :fine-grained,
well-bedded, rarely cross-bedded and ripple-marked and
many horizons are characterized by vertical bU{'rows
which may be 1-2 inches in diameter and 10-15 inches
long. The entire series which may be about 1 000 feet
thick is remarkably uniform. It is obviously a'shallow­
water deposit which represents the closing stage of the
Devonian cycle of sedimentation.

(b) Ivanhoe Graben.-A :fine series of sedimentary
rocks is exposed in the bed uncI along the banks
of the Ord River beginning about ono ancI a
half miles North of I vanhoe Homestead and a'{­
tending downstream to the vicinity lof the main
Western bend of the river. The lowest series is a
succession of thick-bedded, massive, cross-bedded sand­
stones, striking N.W.-S.E. and dipping 20° N.E. The
rock is medium-grained containing occasional pebbles
and pebble bands, but otherwise very uniform in charac­
ter. It resembles strongly some parts of the Cockatoo
sandstone, where the latter is not so conglomeratic. '1'he
exposed thickness in the river bed is about 900 feet.

Downstream the river follows a belt with no out­
crops, less than 11alf a mile wicIe when measured across
th,e str ike of the rocks, and at Button's Crossing an
area of calcareous shales and limestones is entered
which extends downstream for almost two miles, the
river partly following the strike of the rocks. '1'he
best outcrops are on the East bank. The strike of this
series is parallel to that of the sandstone series farther
upstream (N.W.-S.E.), but the dip has increased to
25° to 26° N.E. The total exposed thickness of lime­
stones and shales in this s.eries is about 1,000 feet.

The series begins with fiaggy, somewhat sandy lime­
stones interbedded with calcareous shales. In some
limestones beds there are traces of cross-bedding and
thin grit bands. '1'he only fossils are ostracodes which
occur rarely in the shales as well as in the limestones.

The series becomes mor,e fossiliferous about three­
quarters of a mile downstream from Button's Crossing,
vihere the limestones, still interbedded with shales" are
very rich in ostracodes. Higher up shales disappear and
the limestones hecome more massive and macro-fossils
being to appear. At first layers with stromatoporoids
(of the Act'inost1'Mna type) are found interbedded with
layers with poorly preserved gastropods, probltbly
mostly Strapa1'oIl7bs. 'fhe facies now becomes more
shelly and, still higher up, coraI1iferous and the top
of the limestone serkS' is characterised by an altel'lla­
tion of richly fossiliferous coral, brachiopod, and ga~­

tropod limestones.

Above the stromatoporoid limestone follows a laym
crowded with Spi1'i!er cf. disj7tnCt7<1J followed by a layer
rich in Bellerophon. At this stage SyringolJ01'a begins
to appear in great numbers in certain horizons and a
recurrent stromatoporoid facies was noticecl. Also, other
brachiopods such as P1,oif;u,(lteZZa" M eri&teZZa, Rhipido­
meZZa and A thyris make their appearance. Of cephalo­
pods Cono&tiehoce1'a8 7wrdnwl1'i ancl a poorly pr,eserved
Spyroeems-like type were noticed. In the highest hori­
zons SY1'iTbgopol'a is associated with several species of
rugose corals and a specimen of Leptophloewn anstra.le
(McCoy,) was also found at this level.

Ostracodes occur throughout the series, although they
are most plentifUl in thE; midd16 part. '1'he fauna con,
sists mostly of rather featureless Leperditellidae and
Primitiidae such as Apa1'l'hites, Pr,imliti4, Haploprimitia
E7tprindti<1 and possibly two or three undescribed
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genera. In view of our almost compLete lack of know­
ledge of Devonian ostracode faunas of Australia this
microfal1na is at present of little use for correlation.

'1'he association of Spiq'i!er cf. disjunctus, Pro&lwtella,
ancI Conost'ichoeel'cM Iha,rcZmani is quite typical of thu
Productella limestone of the upper Fitzroy and Mar­
garet River area of the West Kimberleys (T,eichert
J943, pp. 89-90). These limestones must therefore be
referred to the middle part of the Upper Devonian. A
noticeable difference from the West Kimberleys is the
appearance of a coral fauna in the East Kimb,erleys.

'1'here are additional outcrops of sediments farther
downstream. On the west bank of the river a small
area of crossbedded brown sandS,tone Otcuxs, which
strikes N. 65° VV. and dips 35° N.E. These sandstones
show a lithological resemblance to the sandstones
farther up stream below the limestone 1\eries, which are
exposod over a thickness of not more than 200 to 300
feet. There are no outcrops for the next mile down the
river until a small occurrence of limestone with Syrin­
gopora, rugose corals, and ostracodes is met with on th,o
East bank. ]<'rom here it is about one-third of a mile to
outcrops (it ,jointecl ~aIldstone in the river bed.

The sedimentary area described above is bounded on
both sides by Pre-Cambrian quartzites from which it is
separated by N.N.E.-S.S.W. trending faults. This
graben is probably traversed by several cross faults,
but at least the sequence from the base of the lower
sandstones, about one mile South of Button's Crossing
to the top of the limestone series two miles North of
the crossing must be continuous, representing a thick­
ness of about 2,650 feet, and corresponding to the upper
part of the Cockatoo Series aud to the lower part of
the fossiliferous limestones of the Burt Range Serie&,

Cm·boni!erMtS.
Carboniferous limestone occurs in the central

Burt R-ange and probably also at Mount Sep­
timus. Its contact with tIle underlying Upper
Devonian saI'idstones was not observed but from
the general attitude of the beds it was concluded
that the two ,series are more or less conformable.
~l'here is only a very narrow belt of the limestone
exposed on the vVestern Australian side of the boundary.
'1'his was visited in one place only, namely about two
and a quarter to two and a half miles due East of Trig.
Station HJ 15. When the Westernmost ridge of the Burt
l~ange with its Upper Devonian limestones amI sand­
stones is crossed one descends into a valley occupied
by a watercourse which probably empties into Milligan's
Lagoon. On the East side of this valley there are €'X­

cellent outcrops of fossiliferous limestone to a height
of 235 feet above the valley. These beds strike N. 25°
W. and dip 15° to 18° N.E. Their thickness is 350 feet.

Most of the limestone is a very hard, crystalline rock
which is extremely fossiliferous. Unfortunately, our col­
collections are very fragmentary, because this locality
was a long way from our base and no suitable tools
were available to break the fossils out of the ha,rd rock.
'l'he following list may give an idea of the most pre­
dominant fossil types;-

Rugose corals, several species.
Bryozoa, several species.
Rhipidonwlla a7tstralis (McCoy).
Orthothetes novo spec.
Pj'Orl7Wt7tS sp.
Spiri!er novo sp.
Spi1'i!0?' sp.
A"lhyris sp.
Call1m'otoeehia cf. pleltl"odon (Phill.).
Diela&111a novo sp.
Platyeeras novo spec.

The most common fossils are Dielas1na ancl Camaro­
t oechia. The assemblage, although in a general way
resembling that of the Upper Devonian limestones, is yet
distinctly different. However, the interval of time be­
tween the deposition of the two is probably not very
great.

In view of the poor state of our lmowleclge of the
Carboniferous faunas of Eastern Australia the evidence
of the age of these limestones rests on indirect evidence.
'fhe presence of Rhipidomella, 01·thothetes, A thY1'is, ancI
Cmnarotoechia cf. lJle7trorlon indicates that the fauna is
definitely olc1er than Permian. On the other hand, as
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'rhe top chert layer outcrops on the North-Eastern
slope of the ridge and is highly fossiliferous. The more
important fossils have already been described by Chap­
man (1937) who found in it PlanO?'bis hm'dmani,
Plano1'bis cf. essingt.onensis, Bullinus sp. as well as algae,
foraminifera, sponges, ostracodes and insect fragments.

A somewhat smaller area of these rocks occurs in the
vicinity of J40, where they were first discovered by
I-Iardman and later revisited by Wade. The thickness of
the lacustrine beds here is, however, considerably less.
The hill bearing the Trig. Station rises to a height of
about 340 feet above the plain, but it consists mostly of
Oambrian sandstones, striking N. 50° W. and dipping
40° N.E. Near the top of this series strongly cross­
bedded white sandstones occur, which are overlain with

'Wade (1924) and Chapman (1937) refer t<> this range as
"Mt. Elder Range." However, Mt. Elder is a residual hill on
the S"outh-East side of the range to which White Mountain
belongs and it seems, therefore, preferable; to refer to this
range as "White Mountain Range."

5 ft.
10 "
30 "
55 "

215 "
55 "

370 ft.Total

Te1·Ua1·Y·
Lacustrine sediments of probable Pliocene age occur

in a low range, of which some 1rills known as White
Mountain form part. Trigonometrical ,Station J40 is
situated on this range*. The thickest section of these
rocks is found in the low ridge South-East of J40 where
the lacustrine beels overlie the Cambrian sandstones with
a distinct angular disconformity. The sediments may be
known as the White Mountain Se1·ies.

At the foot of the South-West slope of this ridge dark
purple sandstones are exposed striking N.vV. and dipping
40 ° N.E. These are overlain by a series of chert, silt­
stones, and marl striking N. 50° W. and dipping 25°
N.E. Details of this section are as follows (from
above) :-

Chert with Planorbis hard1nani
Siltstone
Chert, unfossiliferous ..
Siltstone
Marl
Siltstone with basal chert layers

conglomerates, obviously small fault blocks which form
part of a major fault zone in the Southern continuation
of the Cockatoo fault which cuts off part of the Southern
end of the Burt Range Basin. One of these occurrences
is a sharp-crested slightly curved, but generally N.-S.
trending ridge East of Mt. Misery, consisting of brown,
medium-grained sandstone, dipping 55" E. and E.N.E.
In a depression on the West side of thiu ridge the ground
is strewn with large boulders of irregular size, and al­
though no outcrops are visible it is probable that the
sandstone is underlain by a conglomerate which seems
to be similar to that of the Southern Burt Range. These
rocks are therefore tentatively referred to the Permian.

Rocks which outcrop similarly, and which are probably
part of the same series can be seen five miles farther to
the North-East. This resemblance also shows up clearly
on the aerial photographs.

About six miles farther along the fault zone in the
opposite direction, towards the South-West, the famous
"Zebra" rock occurs in a similar fault block wedged in
between the Pre-Cambrian on the West and the Cam­
brian on the East. The "Zebra" rock forms part of a
series of mostly brown to purple shales and sandstones
which are steeply dipping to vertical in position (E. deC.
Clarke in Hobson 1936). At the Northern end of the
occurrence there are vertical thick-bedded brown sand­
stones quite similar to those in the sharp-crested hill east
of Mt. Misery. '1'he shales resemble those of the Mt.
Brooking Series which, however, are generally lighter in
colour.

A similar occurrence of steeply dipping brown rocks
was seen from the distance several miles farther to the
South-West.

On the Western side of the Ord River, approximately
12 miles due ,Vest of the occurrence of the "Zebra"
rock, occurs the Conglomerate or Ragged Range, which
has been described by Blatchford (1928). From the
description, the range appears to be lithologically similar
to the conglomerate hills near Cockatoo Spring, and it
is probably also a downfaulted block of Permian (~)

age. ~

Other Pe1'1nian (1) Roe7ts.
A bout one mile North of Cockatoo Spring, just East

of the Cockatoo fault,_ are some conspicuous hills which
consist of a conglomerate which is similar to the one
described above from the Southel'll end of the Burt
Range. From the distance, particularly when viewed
from the North-East or Eal side it may be seen that
the conglomerate dips to the South-West. Its thickness
probably exceeds 500 feet and may be nearer 1,000 feet.
It is bounded by faults on all sides and the area occu­
pied by it is small.

As mentioned in a previous section the Argyle Basin
is bounded by a fault along its entire North-West side.
The rocks on the other side of the fault are mainly
Pre-Cambrian quartzites, but in between there is a narrow
zone of disconnected outcrops of shales, sandstones, and

has been shown above, the top part of the Devonian
limestones is very young Devonian, and is moreover
separated from the limestone under discussion by an
unfossiliferous sandstone series. The Carboniferous age
of the limestone described above can therefore not be
questioned. It is, however, at present impossible to say
for certain what part of the Carboniferous it represents.

Above the limestone follow about 150 to 200 feet of
soft rocks in which, however, there were no outcrops.
'rhe slope above the limestone outcrops was completcly
covered with talus, mostly pebbles from the overlying
conglomerate, so that it is impossible to say whether
this part of the section belongs to the Carboniferous or
to a younger period.

Pennian (?)
Beets in the B1trt Range.

The Carboniferous series in the central Burt Range
is overlain, probably with a very slight angular un­
conformity, by 30 feet of conglomerate with well rounded
quartzite pebbles, followed by 50 feet of coarse quartzose
sandstone. From aerial photographs it is evident that
these beds form the base of another, higher series of
sediments in the unexamined interior of the Bnrt Range.

Near the Southern end of the Burt Range occurs a
thick ullstratified conglomerate of which )only a smalL
area is exposed in 'Western Australia just "'Vest of the,
Northern 'rerritory boundary and ",Vest of the 25 and
26 mile pegs. '1'owards the "'Vest ancl North-\Vest this
conglomer.ate is separated by a major fault from the
Devono-Carboniferous section of the central Burt Range.
Towards the South-West it is cut off by another fault
from an area. of rhyolitic porphyry of Pre-Cambrian age.
'rhe base of the conglomerate was not seen, but its
maximum exposed thickness was estimated to be between
400 and 500 feet. The conglomerate is strongly remi­
niscent of a moraine deposit. It is almost unstratified,
except for occasional intercalated sandy lenses which
may give the rock an appearance of being stratified in
places. Ji'urthermore, .the deposit is quite unsorted, with
large blocks, a foot and more in diameter, and small
pebbles mixed up together. The boulders also show an
uneven degree of wearing. However, a quick search
failed to disclose the presence of any facetted or
scratched boulders. Judging from aerial photographs
this conglomerate is overlain by sandstone, but the out­
crops were not visited.

These rock series continue North-Eastward into the
Northern Territory, where they cover a considerable area
and it is only here that their stratigraphy coule] bel
satisfactorily workcd out. On the Western Australian
side of the boundary outcrops of equivalent rocks prob­
ably occur in many places, but they are mostly in
scattered and disconnected fault blocks which are
described briefly below.

Mt. Brooking Series.
Mt. Brooking consists of light grey, purplish weather­

ing shales which are overlain by purple sandstone with
many spheroidal cavities. In spite of intense search in
good exposures in a creek beel on the \Vestel'll slope of
Mt. Brooking no fossils were found in the shale. Aerial
photographs show that this shale series continues far
into the Northern Territory towards the North-East,
where it possibly links up with the conglomerate of the
Burt Range. '1'owards the South the Mt. Brooking Series
is cut off by a fault which runs approximately N.E.­
S.\V., and separates it from the Argyle Basin of Cam­
1., ian basalts and sediments in the South.
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an angular disconformity by almost horizontal sedi­
ments of the lacustrine series. The complete section of
the sediments in this locality is as follows (from
above):-

Chert with Planorb'is ha1"ilntani 10ft.
Siltstone :35 "
Glauconitic and quartzose sandstones

with siliceous bands and nodules,
pisolitic chert, etc., poorly exposed 50"

ECONOMIC POSSIBILITIES.
Although prosp,ecting and detailed examinations of

mineral deposits were not carried out, from the observa­
tions that were made conClerning the occurrence of
certain rock formations and minerals, conclusions can
be drawn as to tl>e mineral possibilities of the area.
These can be conveniently' de'scribed under the head­
ings Oil Possibilities, Water Supplies and Mineral
Possibilities.

OH" POSSIBILITIES.

With regard to the oil possibilities the previous un­
mapped Burt Rang,e Basin, which extends in a North­
Easterly direction into the Northern 'rerritory, is of
considerable importance. An approximately conformable
sequence of several thousand feet of Palaeozoic sedi­
mentary Tocks, consisting of conglomerates, sandstones,
shales and highly fossiliferous limestones, which vary
from Upper Devonian to Permian (~) in age, occur in
the Basin, and they may, at least in part, be underlain
by Cambriim secliments. Sediments which may be re­
garded as potential sources of oil, and as potential re­
servoir a11d cover rocks) occur in the sequence, but it yet
remains to be provec] whether or not suitable structures
tor the concentration of oil exist. '1'he only indication

\),t folding seen in the Basin c]uring the investigations
was some local folding in the Burt Range on the
Northern side of the Cockatoo fault, and the dome struc­
\lire of Mt. Cecil.

MINERAL POSSIBIIJITIES.

Both the Greenstone and Mosquito Creek Series of
the pre-Cambrian complex, which are olcler than the
intrusive granite, anc1 which contain golc1, silver-lead
anel copper cleposits in other parts of the East Kimber­
loys, are representec1 in the area mappec], and may con­
tain similar metalliferons deposits.

The presence of major faulting in the Basin may be
an llnfavourable feature, anc] should be closely studied
when detailed investigations are undertaken. In some
respects it may have been advantageous however, ancl
have caused the clown-faulting and pref\ervation of thick
sections of strata, ancl the concentration of oil. The
block of Permian rocks occul'l'ing at the South end of
the Bmt Hange, and which is bounded by three major
faults, may be a fault block of this type.

The presence of fault blocks of Upper Devonian and
Permian rocks in the Pre-Cambrian complex away from
the Burt Range Basin show that the Palaeozoic rocks
originally extendecl over a much wider ar,ea, and it is
possible that they have been the somce of the asphaltum
(or mineral pitch) occurring in the vesicular Cambrian
basalt on Texas Station and near tllO junction of the
Ord anc] Negri rivers at the Northern enc] of the Hare]­
man Basin. '1'hese observations are in agreement with
those of Wade (1924) that the asphaltum was derivRd
from rocks younger in age than the basalt., but the
writers consider that the source rocks were younger
than Cmnbrian in ag0. The discovery of asphaltum in
the Burt Range would Pllt the matter be;yond doubt.

WATER SUPPLIES.

The natural water snppli,es are generally situated in
low-lying areas, anc] consist of pools in river channels
and their tributal'ieE, isolated lagoons and springs,
,Yhich in most cases are closely associated with the
faulting.

Some of the pools are only accumulations of surface
water in depressions, but many of them are on fault
lines or near fault intersections, and are probably fed
by springs issuing from these lines of weakness. The
isolated lagoons, occurring4 near 1yanhoe Homestead
and near I-I20 Sonth-vVest of ArgyJ,e Homestead, and
very likely Milligan '8 Lagoons, are situatec] on fault
lines, Hnd are probably also fec] by springs.

Springs situated on fault lines, good examples: of
which are Cockatoo Spring and Thompson's Spring,
were seen in /leyeral places in the area, and many others
were recognised on the aerial photographs from the
patches of dense vegetation oecurring in their
proximity.

Besides the fissure springs, there are springs, such as
Soda Spring and Sugar Spring, issuing from frag­
mental and vesicular basaltic rocks immediately below
the bnsal cherty limestone, on the flatly clipping, South­
]iJastel'1l limbs of the Argyle and Hosewood Basins. The
OCCUlT,ence of these springs is more likely controlled
by folc1ing than by faulting.

There is good scope for the development of these
natural water supplies.

'1'here are also good prospects for the development
of underground water supplies, including sub-artesian
and possibly artesian wat,er.

The Cambrian stmctural basins, particularly the
RCliscm'oocl and Ha.rdman BasinS' which have steeply
clipping and elevatec] North-vVestern limbs, offer possi­
bilities for artesian water, provic]ed due regard is paid
to geological structure and topography in the selection
of bore sites. The horizon most likely to serve as an
aquifer is the fragmental and vesicular upper layer
of the basaltic rocks, occnrring imm,ec1iately below the
basal limeRtone of the Negri Series!. Deeper fragmental
an <1 vesicular layers may also prove to be aquifers.

'1'he Burt Range. Basin has not yet been proved a
strnctural basin, but the available information suggests
it has possibilities of yielding artesian water, in adc]i­
tion to orc]inary ground water, provic1ed attention is
paid to the attitude of the strata, the lithology ancl
the topography, when selecting sites for boring.

95 ft.Total

The fauna of the Planorbis chert is identical with that
described on page 74.

The great variation in thickness and lithology of the
beds below the Planorbis chert indicates that these secli­
ments were deposited on a deeply eroded surface of tilted
Cambrian sandstones. After the deposition of the sedi­
ments further earth movements took place and the lacus­
trine series itself was slightly folded. It thus appears
that these lake sediments were fonned during a quiet
period, probably of short duration, between two
orogenetic phases. Later considerable erosion took
place and the sediments are now perchec] above the sur­
rounding plain, a,bout 600 feet above the bec] of the
Ord River.

As may be expected from lacnstrine deposits in sueh
an isolated geographical position, the fossils of the
Planorbis chert do not furnish any conclusive evideuce
as to the age of the series. McCoy suggested an Upper
Tertiary age (see Hardman ]885, p. 7). Chapman (19:37)
compared thc Plano1'bis chert to the "Helix sandstone"
of Bass Strait and the" Hel'ix limestone" of the Clon­
curry district of Queensland. However, the former, better
known as Helicidm Sandstone, is an mo]ian deposit of
Pleistocene age" and is therefore not directly comparable
to the White Mountain series of the East Kimberleys.
'1'he Helicidm Limestone of Northern Queensland in the
basin of the Gregory River is, according to vVhitehouset
a spring deposit of most probably late Pliocene age anc]
is thus likewise different in origin.

In the absence of reliable fossil evidence for the
correlation of the White Mountain series, suggestions
may be based on general geological observations. Con­
sidering the nature of the tectonic movements which
nffected the beds and the amount of erosion which has
taken place since the last folc1ing, it 'would be difficult
to assume that the sediments are younger than Pliocene.
In a general way, an Upper Tertiary age, as originally
advocated by McCoy seems to be most likely.



'rhe granitic areas themselves also have mineral
possibilities, as the granite is probably of the same
age ns that intrucling the Lower Proterozoic rocks of
the Northern 'l'erritory, and may also contain economic
mineral-hearing pegmatites and quartz reefs. If they
do occur it is possible hat the pcgmat.ites and quartz
reefs may contnin metallic minerals, such as cassiterite,
tantalite or columbite, anll non-metallic minerals, such
as beryl and mica.

'rhere is a possibility that useful replacement copper
deposits of secondary origin may occur in isolated
places in the basal cherty limestone of the Negri Series,
as evidence of the deposition of secondary copper
minerals in the limestone was noted at the l~osewood

Limestone Wall, and noar View Hill and Mt. Napier
in the Hardman Basin. The source of the copper
minerals appears to have been the basaltic rocks under­
l}'ing the limestone, and the fact that the rocks are
steeply dipping at these localities, suggests that the
steeply dipping limbs of the Cambriau Basins may have
been the most favorable for the circulation of the
secondary solutions.

The area may also contain nseful deposits of non­
metallic minerals, such as barytes, fluorite, chrysotile
ashestos, quartz crystals and ochres, and prospects for
their discovery are hest in the rocks of pre-Cambrian
and Lower Cambrian age. Both barytes and fluorite are
recorded from other localities in the East Kimberleys.

Samples of chrysotile asbestos and red ochre were
seen, proving their existence in the area. The sample of
chrysotile asbestos (Lab. No. 5428) is reported to have
been ohtained ahout nine miles South--West of the 9­
Mile Homestead, near Mt. Close, and is apparently from
the Pre-Cambrian complex. 'rhe sample of red oxide was
obtained from North-East of 'iVyndham, and determina­
tions since carried out at the Government Chemical
Laboratories have proved it to be a high grade red
oxide resembling commercial Spanish Red.

Idiol11orphic and hypiodiomorphic quartz crystals were
seen in vugs in the Lower Cambrian basaltic Tocks in
severa.l places, but they were too small in size to be of
commercial use. It is possible that largeT crystals may
occm in the basaltic rocks at other localities however.

In addition to the above it is possible that the well
known" Zebra" Tock of Permian (~) age could be com­
mercialised as an ornamental stone.

SUMMARY OF RESULTS.

From the preceding pages it has been seen that the
investigations have led to a much better understanding
of the geology, and much better appreciation of the
mineral possibilities of the area.

A large unsuspected basin of Palaeozoic rocks (the
Burt Range Basin), which extends in a North-Easterly
direction far into the Northern 'ferritory and has oil­
bearing potentialities, was discovered. The basin is
composed of a seqnence several thousand feet of approxi­
mately confOTmable strata varying from Upper Devonian
to Permian (~) in age.

The stratigraphy of the Cambrian sedimentary rocks
has been worked out in much more detail than previously
and it has been proved that they are folded with, and
occupy asymmetrical structural basins in, the underlying
basaltic rocks. The basaltic rocks, are considered to be
of Lower Cambrian age, and are composed of suceessive
basalt flows interbedded with which are layers of vol­
canic agglomerates, and possibly also tuffs. The fact
that the Camhrian sediments occur in struetural basins
suggests the possibility of artesian or sub-artesian water.

A system of major faults of fairly young geological
age (possibly 'l'ertiary to Recent), and which can be sub­
divided into two main sets of intersecting faults, has
been recognised. in the area. The distTibution of the
different rock formations in the N orthCl'n part of the
area. mapped is goveTl1ed largely by the fault system,
and in places gTaben structures have been proc1uced
between parallel faults belonging to the different sets.
The drainage and the OCCU1'l'ence of natural water sup­
plies are also controllecl to a large extent by the fault­
ing.
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The investigations have also disclosed the presence in
the area of the potentially metalliferous Mosquito Creek
and Greenstone (~) Series of the Pre-Cambrian complex.
In addition, new belts of granitic rocks, which may pos­
sibly contain mineral-beaTing pegmatites and quaTtz
reefs, were discoveTed.

REPOR'f ON THE HILL 60 LODE, MT. MAGNET
GOLD MINES LTD., M'1'. MAGNET.

By K. R. Miles, D.Iic., F.G.S.

Prom August 2nd to 8th, 1941, I was engaged in an
examination of the underground workings of the Hill 60
Mine, Mt. Magnet, in order to determine the nature,
c)rigin, mineralisation and any structural featuTes, etc.,
of the ore body such as might provide indications of its
future prospects at depth.

At the time of inspection no ore was being mined
from Hill 60 itself and the only developmental work in
progress was some driving Northwards on the No. 5
(500ft.) level towards the point at which a diamond
drill from the surface (No. 4 bore) is ealculated to have
intersected the lode. This work has been authorised by
the Government under the terms of a recent loan agree­
ment. On Monday, August 4th, acting under instructions
of the managing director, the manager published the
announcement that the Hill 60 Mine was to be closed
down at the end of the month.

'rhe Hill 60 lode appears to consist of a mineralised
and carbonated banded chert-an original -Hne-grained
siliceous sedimentary bed containing abundant thin
interbeddecl fe1'l'uginous and shaley layers which are now
represented by bands of magnetite and magnetit,,­
chlorite schist. Country Tocks include interbeddec1 white
oericite-(some chloritoid-beaTing) schists (phyllites 1')
sheared and carbonated basaltic lavas and tuffs (now
green chloritic schists), inteTsected by tongues of felspar
porphyry and occasional veinlets of white quartz. The
general strike of both lode and country is approximately
North and South, and the dip is to the West at a steep
angle. In places this banded cheTt bed grades longi­
tudinally into magnetite chlorite schist and I am informed
that, partieularly in the upper levels (oxidised zone)
rich shoots of ore have been found in these schistose
lenses which have provided easy access for mineralising
solutions.

Probably secondary redistribution and concentration
of gold by solution, downward transportation and re­
deposition has taken place in the zone of oxidation,
resulting in a considerable enrichment of the lode in the
upper levels. The uppeT levels above the No. 2 (200ft.)
level have been almost completely stoped out, leaving
little to be observed in an examination. From the semi­
sulphide zone above the No. 3 (300ft.) level a consider­
able amount of ore has been stoped but the enatic dis­
tribution of values in this zone has necessitated selective
mining. Below the No. 3 level in the sulphide zone, only
one small block of ore has been stoped at between 50
feet and 130 feet South of the main crosscut above the
380ft. sublevel.

As the future prospects of the mine depend entirely
upon the possibility of location and developing payable
ore bodies in the primaTy (sulphide) zone, the present
investigation was confined principally to the lode forma­
tion within the zone of primary sulphides.

Siruci'ure.

No evidence of major deformation of the lode fOTllla­
tion by folding such as might be expected to pTovide
localised channels (shoots) fOT the passage and deposi­
tion of pTimary auriferous solutions, was observed.

The banded chert bed dips (between the Nos. 3, 4 and
5 levels near the main crosscuts) at a fairly constant
angle from 70-75° to the West. Longitudinally this bed
apparently varies considerably in width, it being appToxi­
mately 15-20 feet wide on the Nos. 3 and 4 levels, while
a t the main crosscut on No. 5 level it has been opened
up over a width of 43 feet anc1 so far the hanging wall
has not been exposed. In the upper levels the ore body
is said to vary in width from as low as 8 feet up to



about 40 feet, forming lenticular bulges. It has been
elaimed (R. W. Fletcher, Consulting Geologist) that
these wider portions of the lode or bulges usually yield
the best values. This may be so in the zone of oxidation,
but does not necessarily follow in the sulphide zone as
the very wide zone of lode formation in the No. 5 level
has so far (Le. to August 8th) failed to yield any pay­
able values.

Minor fracturing, faulting and even minute crinkling
and dragfolding is occasionally abundant within the lode
formation. A considerable amount of this fracturing
is probably pre gold in age,as fine joint planes and
seams are often filled by the sulphide mineral pyrite
and occasionally also by quartz-minerals which when
present in conjunction usually indicate the presence of
gold. However, the lode is also intersected by many
small faults which may contain recemented (silicified)
gouge but which show no sign of mineralisation and
contain no appreciable increase in values. These are thus
probably post gold faults.

M:ineralisation.

I have been credibly informed that wherever good
values have been obtained the lode formation has always
been highly mineralised. The converse does not, how­
ever, necessarily hold true, and some portions of the
lode which show abundant mineral have been found
quite barren of gold. The common sulphide mineral
found throughout the Hill 60 lode formation is pyrite
(FeS,) and this occurs distributed either in connected
localised seams and veinlets, or as scattered individual
crystals. Pyrrhotite or magnetic pyrites FenS'2' has been
reported to occur in a few localities-as streaky masses
or bands of crystalS. It has been suggested that pyrrho­
tite is the primaTy sulphicle and that pyTite is a
"secondary" sulphicle which may be expected to give
place to pyrrhotite in depth. This idea was pTobably
oTiginally developed fTom the discoveTy of pyrrhotite
in the mateTial obtained fTom a winze sunk to a depth
of 40 feet at a point 90 feet South of the main CTOSS:
cut, No. 4 level, and close to the hanging wall, and'
engendeTed by the desire to show an analogy with the
Hill 50 lode, Boog'aTdie, in which pyTrhotite is said to
be the pTedominant sulphide.

Pyrrhotite is said to be a good indicatoT of golel in
the Hill 60 lode but unfortunately I was unable to
obtain any record of the assay values of the winze
mentioned above though they are reported to be fair.
The presence of scattered pyrite in the No. 5 level and
the very limited oceurrence of pyrrhotite rather scouts
the idea of a gTadation fTom ppite to pyrrhotite at
depth, howeveT.

In plaees in the upper levels, naTrow tongues of fel­
spaT pOTphyTy were found eitheT upon the walls of or
enelosed within the lode formation, and it has beenl
repOTted that good values in the lode aTe invariably
found in the immediate vicinity of these porphyTy dykes.
Although a small tongue of pOTphyry is said to have
existed on the wall of the stope above the No. 4 level,
no pOTphyry has been seen on either the No. 4 01' No. 5
levels.

A mineral whieh is said to be unfavourable to the
deposition of gold at Hill 60 is caTbonate. This may
be due to the fact that gTey carbonates fTequently eon­
stitute a considemble fTaetion of the denser, haTder and
more bloeky portions of the cheTty lode material­
"bars" as they are loeally ealled.

Distrib1dion Of Val1tes.

It appears a basie pTineiple that auriferous solutions
or vapours have been able to use only the softer and
schistose or mOTe highly fmctured and easily penetrable
zones in the original formation for their passage, and
consequently all inheTently dense and eompaet or tightly
cemented pOTtions of the oTiginal banded chert bed whieh
have been diffieuIt of penetTation may be consideTed as
unfavourable.

It seems that with inereasing depth the relative amount
of poorly mineralised hard baT mateTial to the softer
and ,,'ell mineralised portions of lode in the sulphide
zone is gradually inereasing with eonsequent clecrease
in the number and size of payable ore shoots. Whereas
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with, pTobably, the superimposed see"._dary eoncentra·
tion of gold on the pTimary ore shoots, thc upper levels
provided fairly large volumes of payable ore, as shown
by the continuous stoping above the No. 2 level, the
semi-sulphide zone between the No. 2 and No. 3 levels
contained only limited portions of the ore body which
eould profitably be stoped. Within these stopes values
were also frequently rather erratic.

Assay values on and below the No. 3 level, as shown
on a longitudinal section, are extremely variable, whilst
there appears to be a distinct falling off of values with
increasing depth. No workable quantity of payable ore
was obtained in the North drives of either the No. 4
level or the 380ft. sub-level over a distance of about
160 feet North of the main crosscut. Purther North of
this again is virgin ground, but values on the No. 3
level from 160 feet North to 400 feet North were mostly!
very low and did not offer much encouragement for'
development underfoot.

South of the main crosscut on No. 4 level and in
the 380ft. sub-level values were payable, as already
stated between 60 feet South and 130 feet South but
beyond that they dropped again, whilst on the No. 3
level from ~30 feet South to the face of the South driVE)
at 240 feet South values were unpayable. A point cleal­
ing with the erratic nature of the gold distribution o~

the lode which may be noted here is the fact that
even within those portions of the lode itself which coni
tain good bulk averages, the values are seldom evenly
distributed. It is reported that values often follow either
the foot or hanging wall, sometimes jumping across fron),
one side to the other.

Bm'es From Sll1·faee.

'l'wo diamond chill bores from the surface which were
put down to intersect the lode at a depth of about 500
feet may be mentioned here. 'l'hey are bore No. 4 and
bore No. 3 respectively.

Details of the localities of these bores are as follow:-

No. 4 Bore:
Co-ordinates 504 ft. S., 769 ft. W.
Bearing 77 0, Depressed 50 °.
Length 643 ft. 7 in.

No. 3 Bore:
Co-ordinates 810 ft. S., 715 ft. W.
Bearing 86°, Depressed 50°.
Length, 667 ft. 4 in.

'l'he positions of these two bores relative to the uncler­
ground workings are shown on an underground plan.
'J'hey intersect the lode at approximately 170 feet North
and 210 feet South respectively, of the main crosscuts.

No. 4 bore intersected the lode between 578 feet 2
inches and 613 feet 9 in. (giving true width about 31
feet). The centre of the lode is at approximately 450
feet vertically below the surface.

Assays of Lode.

ft. in. ft. in. dwt. gr.
per ton

578 2 582 0 0 11
582 0 585 0 nil
585 0 588 0 nil
588 0 591 0 Trace
591 0 594 0 10 12
594 0 597 0 nil
597 0 600 0 nil
600 0 603 0 2 4
603 0 606 0 0 15
606 0 609 0 0 15
609 0 612 0 0 11
612 0 613 9 9 21

Average grade between 591 feet and 613 feet 9 inches
(true width 16 feet) is 2 dwt. 16 gr. per ton.

Bore No. 3 intersected the lode channel between 543
feet 2 in. and 577 ft. 6 in. (true width about 24 feert) j
The eentre of the lode was at approximately 450 feeu
vertical depth, though it is possible that the borehole
has flattened somewhat and may be nearer 400 feet V.D.



Assays.
ft. in. ft. in. dwt. gr.

per ton
543 2 546 2 nil
546 0 549 0 Trace
549 0 552 0 6 19
552 0 555 0 Trace
555 0 558 0 'rrace
558 0 561 0 0 15
561 0 564 0 'l'race
564 0 567 0 Trace
567 0 570 0 Trace
570 0 573 0 6 4
573 0 575 0 nil
575 2 577 6 nil

Average grade between 549 feet and 573 feet (true
width 16 feet) is approximately 1% dwt. per ton.

It can be seen from the assays of these bore cores
that the values are very unevenly distributed but both
bores show some better values near the footwalls.

Also it should be noted that though these bore cores
both indicate small concentrations of payable ore the
average value over about half the lode in each case is
distinctly unpayable.

Diamond drill cores of a lode so erratic in gold dis­
tribution as is the Hill 60, have, however, very little)
qnantitative value. Their chief importance is a qualita­
tive one-as indicators of the presence or absence of
the lode formation itself.

Recent Develop1ncnt.
Developmental work recently cal'l'ied out by the com­

pany with the assistance of money loaned by the Govern­
ment, and according to an agreement with the Govern­
ment, included sinking of the main shaft from No. 4 to
No. 5 (500ft.) level, sinking a winze from No. 4 level
to a depth of 30 feet, crosscutting to the lode at No. 5
level, and driving North and South on the lode. The
original plan provided for the completion of the winze
to the No. 5 level and driving on the No. 5 level flor'
100 feet both North and South of the crosscut, but
rapidly diminishing funcls caused this plan to be
abandoned. At the time of final inspection (August 8th)
about 205 feet of crosscutting had been completed cut­
ting a width of 43 feet of lode but not exposing the
hanging wall. The lode had been driven on Southwards
for a distance of 28 feet, and a North drive had been
completed for a distance of 64 feet starting from a point
22 feet West of the footwall, i.e. along the centre oil
the I-ode. At the time of inspection the South drive had
been abandoned and the North drive ,vas being con­
tinued apparently with the object of driving North as
far as the intersection of the sUl'face bore No. 4 with
the lode. This would require a further 108 to no feet
of driving.

Values both in the crosscut and in the North and
South drives have proved exceptionally low-seldom
showing more than 1 or 2 dwt. per ton. In fact m0/311
samples taken over the first 60 feet of the North drive
-whether grab samples, truck samples, or borings, have
shown only a trace of gold. At a distance of about
G2 feet from the crosscut the North drive has exposed
on its Eastern wall what appears to be the footwall
country rock, whilst on the -Western side of the drive
the lode appears somewhat (larker and more heavily
mineralised.

The exposUl'e of the footwall in the drive indicates
that it has swung rather sharply to the North-West.
From this point the direction of the drive was changed
slio-htly so as to swing Westward away from the foot­
wall. The last two cuts have exposed a fairly darl"
(chloritic) ancl rather better mineralised ore than hither­
to. Assay of a sample of borings into the face of the
drive at about 62 feet yielded 2 dwt. gold per ton.
At the time of final inspection the face of the drive.
at approximately 66 feet North was seen to be inter­
sected by a vertical diagonal fracture, which strikes at
approximately N. 50° E. In the vicinity of this fracture
the ore appears well mineralised with both pyrite and
pyrrhotite and some quartz. A bore sample into this
face assayed 4 dwt. 12 gr. per ton-easily the best assay
value obtained on the No. 5 level, so far. It should be
remem])ered, however, that a bore hole sample into the
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face ot ... drive gives no indication of the value of thEj
ore over the face as a whole sueh as should be obtained
by a careful grab sample taken over the entire face,
A sample of 5 feet of borings into the -Western wall of
the drive at about G4 feet assayed about 1 clwt. per ton.

General Re1llarks and Conclusions.
At the time of final inspection of the Hill 60 Mine,

the position appears to have been as follows;-

1. The bulk of available payable ore in the upper
levels (above No. 3 (300ft.) level) has been completely
worked out and it is considered that the cost of develop­
ment work required for the mining (separately) of the
small blocks of remaining ore would make such mining
uneconomic and unprofitable.

2. Development work below the No. 3 level includes
(a) about 330 feet of driving on the No. 4 (400ft.)
level, (b) 270 feet of sublevel dTiving at 380 feet (c)
two winzes from the No. 3 to the No. 4 levels, (d) ~hort
lengths of dTiving at 345 ft. sublevel, (e) two half
completed winzes below the No. 4 level (south end), ana
(f) about 90 feet of driving on the No. 5 level.

3. The result of this development has been to expose
only one small block of ore which the Company has seen
fit to mine, despite the fact that the rather low treat­
ment costs of the Hill 60 plant have in the past made
it possible to treat, at a pTofit, OTe of an extremely low
grade.

4. Development work in progress at the time of in­
spection consisted of driving Northwards on the lode
at the No. 5 level with the aim of reaching that portio~

which was intersected by a diamond drill borehole (No.
4) portions of the core of which yielded two payable;
assays but which indicated that over any workable width,
the lode was unpayable.

5. The fact that no payable quantities of ore whatso­
ever have so far been fourrd in the lode North of the
main shaft and below the No. 3 level, indicates tha1;\
the present North driving on the No. 5 level must bct
accepted as very much of a blind stab, the result o~

which it is impossible to prophesy but for which little
hope and no optimism is justified. The evidence of the
existence of payable ore above and on the No. 4 level
South of the shaft suggests the possibility that driving',
fmther South on the No. 5 level may have disclosed the
downward continuation of an ore shoot. Further develop.
ment in the South drive would have been of more definite!
and immediate value than a continuation of the N ort~

drive, and the available geological evidence is, I con~

sideI', rather more favourable to development Southwardg
than Northwards.

6. It seems very unfortunate that the main crosscut
on the No. 5 level was not eontinued so as to expose
the hanging wall as well as the footwall, particularly
since the values in the Hill 60 lode have frequently been
found to be higher near a wall than in the centre of
the lode.

7. Since the management of the Hill 60 Mine seems
determined to close the mine down at the end of the
month (August 26th) and in view of the almost total
lack of any ore reserves as shown above, and of the
rather unpromising prospects of the North drive at
present in progress, unless a considerable and sustained
increase in values has been obtained since my final in­
spection (August 8th), further expenditme 'on a con·
tinuation of this drive appears unwarranted.

GEOLOGICAL NOTES ON BORING IN THE MT.
PALMER DISTRICT, YILGARN GOLDFIELD.

By K. R. Afiles, D.Se., F.G.S.

In order to assist in the selection of sites for boring
to be carried out on two temporary reserves held by
Yellowdine Gold Development Limited, the writer spent
three weeks in the Mt. Palmer District, Yilgarn Gold­
field, during August, 1940. The temporary reserves, Nos.
1087H and 1088H, were situated at Meier's Find,
approximately two and a half miles due South, and at
Heaney's Find, approximately three and a quarter miles
N.N.E., respectively, of Mt. Palmer townsite.
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BORING.

Six bore holes were put down to intersect the main
meta-jaspilite bed in the area described. The first was
drilled from the North-Eastern side of the outcrop. 'rhis
confirmed the South-Westerly dip of the country and
subsequent bore sites were located on the South-vVestern
side of the outcrop. Bores Nos. 5 and 6 were driUecl
from the same site to intersect different parts of the
meta-jaspilite bed beneath the shallow workings in a
prospecting area which at the time of inspection was
held by two prospectors, Messrs. McDonald and Ward,
an-d covered the North-Western section of the area mv_p­
peel. The position, direction and projected length of
each bore has been plotted upon the accompanying plan
(Plate ~). Each bore hole was elepresseel at an angle of
45°.

s'rRUCTURE.

The main meta-jaspilite bed in this area dips at a steep
angle to the South-"West (70°-88°). At the nose of the
major dragfold already described the dip (pitch) is to
the South-East at 70°. Minor dragfolds within the beel
indicate a change in pitch from steep Northerly at the
South end to steep Southerly from the centre of the area
Northwards. The regional pitch of spearheads of basic
schist in various parts of the area is Southerly. Recog­
nisable pillows on the Eastern side of the main meta­
jaspilite bed face South-West and clip steeply in the same
direction and hence are in their normal position. Drag­
folds in the Westel'lllnost quartzite horizon are few and
owing to the broken natures of the outcrops reae1ings of
these are unreliable.

They have been mostly recrystallised and usually con­
tain abundant diopsidic augite and well orienteel amphi­
bole (green hornblende) laths. They range from pyro­
xene-plagioclase amphibolite gneisses and schists, to re·
crystallised pillow lavas eonsisting of pyroxene-plagio­
clase rocks with selvages of homblende schist. These
rocks at the surface are usually highly schistose and
jointed, and frequently outcrop in pointed spearheads
which often have a marked pitch.

No undoubtedly intrusive granite OCCUl'S within the
confines of the area mapped, but the vVesternmost side
of the area is occupied by a belt of coarse schistose acid
(granitic and pegmatitic) rocks covered by a sparse
mulga type of vegetation. 'rhis is believecl to represent
a hybrid or granitised zone. To the immediate West of
this area are seen flat sloping floors of massive biotite
granite surrounded by yellowish sandy soil.

Intrusive pegmatite dykes are abundant in the centre
of the area mapped, where there is a belt of parallel
pegmatite lenses running at about N. 20° W. apparently
intruded along an old zone of weakness. They here, and
there cut through the main meta-jaspilite belt.

vVhite quartz reefs are widely scattered throughout the
area, but are usually short ancl narrow except in the]
North-East corner where two large masses of quartz
associated with some pegmatites form a prominent knoll
or 'blow." The quartz appears to be banen of gold.

Med. fine grained aetinolitic amphibolitc
sehist with scattered veinlets of quartz
and pegmatite up to 6 in. thick u81lally
l'immed by narrow brown biotitic zones.

Banded magnetite-grunerite quartzite
with local layers rieh in coarse erystal
line pyroxene, or dark green horn­
blende, and intersected by stringers of
quartz.

Mineralised quartz veinlet. Assay Tr.)
Clear glassy quartz. Assay Tr.
Clear glassy quartz slightly mineralised.

Assay 0·5 dwts. per ton.
Banded magnetite-grunerite quartzite

with localised dark bands rich in coarse
crystalline pyroxene.

End of bore.

are brief logs of the bores:-The following

Bore No. 1.
ft. in. ft. in.
o 0-257 0

257 0-265 6

271 6-291 2

(256 9-258 10
265 6-268 3
268 3-271 6

291 2

Each reserve included an area of about 300 acres,
ma,de up of highly metamorphosed older pre-Cambrian
rocks of the Yilgarn System (Greenstone Series) in­
truded by later granite, pegmatite and quartz.

Detailed mapping of critical areas in these reserves
was cal'l'ied out by the writer by means of tape and com­
pass traverses added to survey data supplied by the
Mines Department, and plotted on a scale of 100 feet
to an inch. 'rransport to and from the bore sites was
provided by the management of Yellowdine Gold Devel­
opment Ltd., to whom the writer is also much inclebted
for the provision of a field assistant.

A. HEANEY'S FIND.

GEOLOGY.

The rocks of the Heaney's Find area consist of inter­
bedded recrystallised schistose basic lavas (including
pillow lavas), ultrabasic rocks, and thin banded sedimen­
tary beds (banded ferruginous quartzites or jaspilites,
and quartzites), cut by later quartz and pegmatite dykes,
and in places covered by recent superficial deposits of
soil and alluvium.

In the area mapped (see Plate XII) the country strikes
approximately North-West and South-East. There are
three horizons of recrystallised jaspilites, the principal
bed having an average width of about 30-40 feet and
being folded into a large S shaped drag fold pitching
S.S.Eo at about 70° in the centre of the area. It was
this bed which forms a fairly continuous ridge of high
ground, whose underground continuation it was pro­
posed to explore by drilling. It dips at a very high
angle (about 85-88°) to the South-West and is enclosed
by basic schists. Under fairly high temperature and
pressure conditions the whole rock has been completely
recrystallised from an original banded ferruginous
quartzite or jaspilite to a banded magnetite-grunerite
quartzite containing layers locally rich in other iron
rich silicate minerals such as hedenbergite and fayalite.

There are two other narrow sedimentary horizons to
the West of the main bed. The first of these is a very
thin discontinuous lens of impure sugary textured quartz­
ite (usualJy decomposed) seldom more than 4-5 feet
wide. FUl'ther ,Vest again is a parallel bed of ferru­
ginous quartzite which is siuated in a "granitised" zone
on the Eastem edge of an area of granite. This is a
rather discontinuous bed up to 30 feet wide in places and
is for the most part bleached to white quartzite by the
action of the granitic solutions. The rock surrounding
and immediately to the West of this bed is usually a
white altered kaolinitic schistose rock often containing
pegmatitic quartz with here and there residual lenses of
fresh schistose greenstone. At the approximate boundary
between the "granitised" rock and the greenstones
(basic schists) pm't of the country is covered by a de­
posit of limonitic duricrust.

The recrystallised ultrabasic rocks occul' in two dis­
tinct horizons probably representing original sills or
flows. The first, about 550 feet thick, lies East ancl North
of the main meta-jaspilite horizon. Its Western boun­
dary with the basic schists swings in a broad S shaped
fold roughly parallel to the :r;ne.ta-jaspilite bed. ~he

rock which was probably ongll1ally a pyroxene-nch
ultr~basic type, has been recrystallised into an u;ntho­
phyllite-tremolite schist. It is not pa:·ticularly ~C~lls!ose

in appearance but has a charactenstlc blocky JOll1tll1g.
Nodules of magnesite are plentifully scattered about the
surface within and close to the boundaries of this rock.
A narrow seam of vermiculite is exposed in this ultra­
basic on the lake shore in the extreme South-East of the
area mapped. (See Plate 1.)

The seconel horizon of ultrabasic rocks lies to the West
of the main meta-jaspilite beel. It averages about 200
feet in thickness and runs parallel to the Westem sedi­
mentary horizons. The rock is mostly rather decom­
posed-consisting essentially o.f tremolite, anth?phyllite
and talc with some scattered 11'0n ore (magnetlte). It
is characterisecl by an abur dance of secondary (opaline)
silica scattered about its sUl'face. It is cut by dykes of
recrystallised basic rock-now black amphibolite schists.

The fine grained basic schists xepresent original layas
interbeddeel with the sediments and the ultrabasic rocks.
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Bore No. 2.

ft. in. ft. in.
0 0-180 11

180 11-182 6
182 6-183 0

183 0-188 0
188 0-189 0
189 0-189 6
189 6-194 6
194 6-201 6
201 6-203 6
203 6-212 0

212 0-215 8
215 8-224 1
224 1-

Bore No. 3.

ft. in. ft. in.
o 0-101 6

101 6-110 0
110 0-190 3

190 3-216 6

216 6-

216 6-228 2
228 2-

Bore No. 4.

ft. in. ft. in.
o 0- 20 0

20 0- 30 0
:l0 0-165 II

165 11-166 3
167 0-168 2
168 2-193 0
193 0-200 0
200 0-203 3
203 3-

Bore No. 5.

ft. in. ft. in.
0 0- 47 0

47 0- 47 6
47 6-133 6

13:l 6-136 0

136 0-142 0
142 0-187 0
187 0-

Bore No. 6.

ft. in. ft. in.
o 0-108 0

108 0-138 0

120 0-
116 6-117 0
132 9-136 9
1:l8 0-185 0
185 0-

Amphibolite schist with scattered quartz
veinlets rimmed by brown biotite
schist.

Coarse pegmatite.
Pyritised basic schist with quartz. Assay

Tr.
Micaceous amphibolite schist.
Coarse pegmatite.
Amphibolite schist.
Pegmatite.
Soft micaceous amphibolite schist.
Pegmatite.
Quartzose mieaceous amphibolite schist

grading into blaek ehlorite schist (eon­
taining (?) chloritoid).

Pegmatite.
Quartzose amphibolite sehist.
End of Bore.

Decomposed basie sehist with oeeasional
thin stringers of pegmatite.

Pegmatite.
Fine grained amphibolite schist with

loealised micaeeous bands and stringers
of pegmatite.

Banded magnetite-grunerite-hedenbergite
quartzite (Meta-jaspilite) highly pyr­
rhotitie at the eontaet (Assay 0·4 dwts.
per ton). Contains narrow layers rich
in dark green hornblende and red gar­
net.
Assays-21O' 5"-211' 0" Tr.

214' 0"-216' 9" Tr.
Grades impereeptibly from banded gal'­

netiferous magnetite-grunerite quartz­
ite to a, sandy mieaeeous amphibolite
sehist.

Sandy micaceous amphibolitic schist.
End of Bore.

Decomposed basic sehist.
Coarse pegmatite.
Amphibolite sehist with loealised miea-

eeous zones and stringers of quartz.
Pegmatitie quartz. Assay Tr.
Quartz vein. Assay Tr.
Amphibolite sehist.
Quartz with about 9in. of basie sehist.
Banded magnetite-grunerite quartzite.
End of Bore.

Decomposed basic sehist.
Quartz. Assay Tr.
Amphibolite sehist with loeal mieaceous

zones.
Meta jaspilite (banded magnetit~-gruner-

ite quartzite) with quartz vemlets.
Quartz. Assay Tr.
Amphibolite schist.
End of Bore.

Amphibolite schist with localised miea­
ceous zones and quartz stringers.

Banded magnetite-grunerite quartzite
with loealised layers rich in hedenber­
gite or garnet and dark green horn­
blende.

Quartz veinlet (2 in.). Assay Tr.
Quartz veinlet (2 in.). Assay Tr.
Quartz veinlets. Assay Tr.
Amphibolite sehist.
End of Bore.
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B. MEIER'S FIND.
GEOLOGY.

The rocks of this area are very similar to those ex­
posed at Heaney's Find except that no definite horizon
of ultrabasic rocks was noticed. Two horizons of meta­
morphosed jaspilite occur at Meier's Find, the beds
striking approximately N. 50° E. and dipping from 50°
to 80° to the South-East. The main meta-jaspilite bed
occupies the centre of the a,rea mapped (see Plate XIII)
and averages about 55 feet in width. It is enclosed on
both sides by schistose recrystallised greenstones (basic
lavas) and is cut by numerous pegmatite dykes and
quartz reefs whilst in the North-Eastern corner of the
area mapped the entire bed appears to have been cut
off and engulfed by a larg intrusive body of massive
granite. A pegmatite tongue, offshoot from this granite
body, has also broken across the bed near the centre of
the area, stoping off a fragment of the meta-jaspilite
and leaving a break some 80 feet wide. These intrusive
granite bodies have probably been largely responsible for
the contact metamorphism of the adjacent basic schists
and jaspilite, recrystallising the latter into a banded
magnetite-gnmerite quartzite locally rich in hedenbergite
and with gametiferous amphibole-rich zones.

Quartz recfs appear to have been the last intruded
bodies in the area. They are for the most part short,
narrow and rather sporadically distributed, and run in
various directions at random, but most of them appear
quite barren of gold. One very large white "buck"
quartz reef occupies a fissure over 2,000 feet long run­
ning in the direction N. 30° E. and cutting through
granite, greenstone and meta-jaspilite alike.

In the North-Western corner of the area mapped out­
crops are few, and the country is covered with a light
reddish soil containing a mixture of chips of fresh
greenstone and decomposed schistose granitic rocks. This
soil-covered area probably represents a marginal (grani­
tised) contact zone betwcen granite and greenstone.
I!'urther to the ,south-West this marginal zone is covered
by a small knoll of ferruginous laterite. The actual con­
tact between the massive granite outcropping in the
North-Eastern corner and the adjacent basic schist is
also maskeel by a zone of reddish semi-alluvial soil which
has been mapped as soil (see Plate XIII).

The second meta-jaspilite horizon is situated in the
illelerterminatc soil-covered granitised zone in the North-­
~West of the area and is represented by a few small
scattered outcrops, the line of strike btween them being
markeel by oceasional rubble floaters only. These indicate
that the beel strikes North-East, approximately parallel
to the main beel.

S'l'RUCTURE.

Dragfolds in the main meta- jaspilite beel are not
plentifUl, but where recognisable they indicate that there
in a change in pitch in the centre of the area from steep
North-Easterly to equally steep South-Westerly, sug­
gesting a possible synclinal crossfold with axis running
at right angles to the strike of the bed. Just South-West
of this point the meta-jaspilite beel has been broken
and displaced Northwards in such a manner as to sug­
gest the presence of a compound or forked fault cutting
the horizon in an approximate North-South line. No
quartz or pegmatite occurs in the fault planes, suggest­
ing that they are either of post quartz age or that they
represent the planes of a tightly over-thrust folel. The
meta-jaspilite bed has also been displaced by the long
, , buck" quartz fissure reef, which cuts through the area
a little further East, as described above.

BORING.

Four bore holes were sunk to investigate the down­
ward continuation of portions of the main meta-jaspilite
in the vicinity of certain old w\lrkings on the late
G.M.L. 3590 at Meier's Finel. All bore holes were drilled
from the South-Eastern side of the bed and directed ap­
proximately N orth-North-East. Their exact positions,
lirections and projectcd lengths are shown in Plate XIII.
Bores Nos. 1, 2 and 4 were depressed at 45° and bore
no 3 at 51°.
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The following al'e the geological logs ut the core from
each bore hole:-

Bore No. 3.

0 0- 28 0 Not seen.
28 0- 76 0 White quartz.
76 0-128 0 Amphibolite schist with micaceous bands

and quartz veinlets.
128 0-137 6 Banded magnetite-grunerite quartzite

with layers of pyroxene and quartz
veinlets. 136' 4"-137' (No assay).

137 6-141 0 Amphibolite schist.
141 0-161 4 Granite.
161 4- End of Bore.

REPOR'1' ON THE GEOLOGY OF TINDALS,
COOLGARDIE GOLDFIELD.

By K. R. Mile8, D.Se., F.G.S.

"'·:3ince the writer's e..x(aminatiol1, the Inanageulent has
acquired two more leases-GJvIL.'s 5656 and 5657, occupying
ground covered by the late G.M.L.'s 5318 and 5343 respec­
tively-now (Sept. 1941) making a total of 27 G.M.L.'s held
by the Company. ....,;

95
95
95
95
95
96
97
97
98
98
98
98
99
99

Page
92
93
93
93
94
94
94
94
94
95
95

Not seen.
Basic amphibolite schist.
Pegmatite.
Quartz.
Pegmatite.
Granite-contains a little pyrite in places

with pyrite and quartz veinlet at 203'
31/.

Dense fine grained acid rock (? felsite).
Quartz.
Gneissic granite.
Quartz.
Gneissic granite.
Quartz.
Granite.
End of Bore.

204 9-213 0
213 0-225 0
225 0-248 6
248 6-250 0
250 0-259 0
259 0-259 5
259 5-269 3
269 3-

Bore No. 4.
ft. in. ft. in.

o 0- 69 0
69 0-107 6

107 6-109 6
109 6-115 6
115 6-120 0
120 0-204 9

CONTENTS.

INTRODUCTION.

'I'he Tindals Gold Mine, property of Consolidated
Gold Mines of Coolganlie Ltd., is situated some two ancl
a half miles by road South of Coolgardie townsite and
lies just East of the railway line running from Cool­
gm'die to Norseman and Esperanee. '1'he mine is on
gently sloping, fairly low lying ground flanked both to
East and ,Vest by ridges of undulating high ground.

'1'he area held by the present Company embmees some
265 acres, and extends over a length of more than two
miles of country. It is comprised of 25 Gold Mining
Leases and one 'l'ailings Area. These are G.M.L. 's 5245,
5246, 5247, 5248, 5253, 5259, 5295, 5296, 5308, 5317,
5328, 5330, 5333, 5334, 5466, 5481, 5482, 5484, 5486,
5483, 5502, 5504, 5505, 5532, 5548, and T.A. 103"'. These
lcases inelude a number of old workings which, though
now abandoned werc of considerable importance in the
past. They are the Grifiiths leases, the Emprcss of Cool­
gardie, the Dreadnought, Perseverence, Flagstaff, Lady
Carmen, Lady Charlotte and the Big Blow. Active min­
ing operations are at present being carried on solely upon
the Tindals line of lode enclosed in part by G.M.L. 's
524:'5 and 5259 respectively.

Introduction
General Geology
The Country Rocks

(a) Schistose basic greenstones or basic schists '"
(b) The blocky basic lavas ... . ..
(c) Thc schistose and amygdaloidal basic lavas ...
(d) Gabbro amphibolite ... ... ... . ..
(e) The sediments

The Ore Bodies
(a) Empress of Coolgardie and Alicia
(b) Dreadnought
(e) Tindals No. 2 (late Perseverancc), Flagstaff

and Lady Carmcn
(d) Big Blow and Little Blow

The Tindals Lodes
Tindals Main Lode

(a) Structure ...
(b) The" Silicified" lode material
(c) The aplitic lode material ... . ..
(d) Mineralisation and distribution of gold

Griffiths Extension and Cyanide Lodes
The Iron Duke
Boring
Mining and 1'reatment
Summary and Conclusions
Production ...

Decomposed basic schist.
Pegmatite.
Decomposed basic (amphibolite) schist

with narrow micaceous layers.
Pegmatite.
Fine grained basic schist with local coarse­

ly crystalline layers, micaceous bands
and stringers of quart.

Coarse pegmatite.
Banded magnctite-grunerite quartzite

containing layers rich in pyroxene
(hedenbergite) and with streaks and
patches of pyrrhotite and occasional
veinlets of quartz.
Assays 190' 9"-194' Tr.

194' 0"-202' 0·6 dwts,/ton.
Coarse pegmatite,
Banded magnetite-grunerite quartzite

altcrnately fine and coarse banded with
numerous veinlets of quartz rich in
pyrrhotite. Coarse crystalline pyr­
oxene developed at contact with quartz
veins. Also contains bands rich in
garnet and dark green hornblende.
Assays-

207' 0"-208' 10" 0·5 dwts./ton.
211' 0"-212' 10" O· 8 dwts./ton.
214' 0"-215' 5" Tr.
216' 5"-217' 3" 0·8 dwts./ton.

Banded magnetite-grunerite quartzite
grading into rather sandy and mica­
ceous basic schist.

Chloritic amphibolite schist.
End of Bore.

Core not seen.
Pegmatite.
Decomposed schistose amphibolite.
Decomposed schistose amphibolite with

numerous quartz stringcrs.
Assays 112'-115' Tr.

117'-119' 0·4 dwts./ton.
Quartzose amphibolite schist grading into

meta-jaspilite.
Meta-jaspilite-Banded magnetite-grun­

erite quartzite-medium-coarse grained
containing some pyroxene and veinlets
of quartz mineralised with pyrrhotite.
Assay 127'-129' Tr.

Fine banded (varve structure) magnetite­
grunerite quartzite with narrow gar­
net-rich layers. Scattercd veinlets of
mineralised quartz.
Assays 152' 9"-154' 6" Tr.

160' 9"-162' 10" Tr.
Fine micaceous bands developed and meta.

jaspilite grades into a sandy fine banded
micaceous amphibolite (scdiment).

Banded micaceous amphibolite.
Pegmatite.
Quartzose and micaceous amphibolite

schist.
Medium-coarse grained massive biotite

granite.
End of Bore.

0 0- 32 0
32 0- 37 4
37 4- 72 0

72 0- 73 0
73 0-175 2

175 2-190 6
190 6-202 0

Bore No. 1.

217 6-230 0

202 0-207 0
207 0-217 6

230 0-235 0
235 0-

Bore No. 2.

0 0- 55 9
55 9- 57 0
57 0-112 0

112 0-119 0

119 0-127 0

127 0-146 0

163 0-165 0

165 0-186 0
186 0-194 3
194 3-197 0

197 0-269 4

269 4-

146 0-163 0
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Previous to the present examination, the only recorded
geological surveys of the 'rinclals area by Departmental
oilicers appcar to have beon carried out by Blatchford
and Allhusen in 1898'" and by Blatchford in 1912*-'.

'1'he present survey was conducted by the writer during
the period April 17th to May 29th, 1941. This work
included the preparation of a surface geological map on
a scale of 5 chains to an inch, which embraced an area
containing all the leases held by the Company. (See
Plate XIV.) Mapping was carried out by means of a
plane table and alidade, with the addition of compass
~raverses. For assistance in this surface mapping, and
In the underground work, a field hand was made avail­
able by the management.

'rhe writer's underground examination was greatly
facilitated by the use of up-to-date survey plans and
sections provided by the management, for whose ready
co-operation and assistance both in this, and in the
provision of a field assistant, he is much indebted. Geo­
logical plans were made of each main level, and longi­
tudinal and cross sections of the workings were drawn
from these t For the most part the underground map­
ping resolved itself into a checking up of geological
boundaries as delineated upon the Company's plans. For
information concel'lling the now inaccessible portions of
the mine, the writer relied solely upon these plans.

GENERAL GEOLOGY.
The Tindals Gold Mine is located in an area of schis­

tose greenstones-probably representing the recrystal­
lised and metamorphosed remains of original basic tuffs,
lava flows, and some interbedded basic sedlmeJitS,
believed to be of pre-Cambrian age-probably part of
the Older Greenstone or restricted Kalgoorlie Series.

'1'0 the immediate East of the mine these schists are
bounded b;y 11; belt of hard, blocky greenstones-fine
grained recrystallised basic lavas and (7) sills of recry­
stalliseel medium grained gabbro amphibolite, with inter­
bedded thin bands of laminated black graphitic slates.
'rhe rocks of this belt are more resistant to erosion than
the adjacent schists, and consequently they stand out
as a belt of broken, hilly country. The contact between
the schists and this belt of blocky lavas is a sharp one.
In the Southern part of the area mapped, this boundary
strikes North and South, but further Northward
it swings away to the North-East.

Further North again, and outside the area mapped, the
blocky lava belt swings back to a North-Westerly strike
and extends towards Coolgardie. Thus the whole belt
describes a sharply curved horseshoe fold or arc with an
East-vVest axis at approximately one mile North-East of
'rindals. IDxamination of structure lines ploUed from
a series of air photographs of this area indicates that
the country has been folded in an East-facing arc at
some distance to the North-East of Tinelals, the bedding
planes of the whole belt of greenstones then swinging
from a, North-Westerly strike to East and West in a
gentle arc to the North of Coolgardie townsite.

Just South of the main Coolgardie-Norseman road at
about one and three-quarter miles South-East of Cool­
gardie, are SOilie excellent exposure~ of pillow .lav~s ~n
a cutting near an old dam. These pIllow lavas he wlthm
the Northward continuation of the belt of blocky lavas
mapped at Tindals as already described. The pillo,:,s
face Eastward, strike a little West of North, and dIp
steeply to the East. This orientation of the pillows
tends to confirm the impression that they here form por­
tion of the Northern limb of either a normal anticlinal
or an overturned synclinal fold whose axial plane runs
approximately East and ,Vest at some half mile North
of Tindals.

At about one and a quarter miles due North of Cool­
gal'die railway station is a prominent ridge on whic.h
is located the reservoir for the town water supply. TIns
ridge consists of blocky fine grainecl. amphibolite (lava)
whose bedding planes apparently stnke about East and
,Vest and dip NOl·thward at moderate angles.. G.ood
exposures are founel in a cutting made for the PlP~ Ime,
where can be seen rounded forms strongly suggestIve of

*Geol. Surv. W.A. Bull. 3. 1899.
tNot published-available for perusal at Geo. Sur. Office.
'*Geo. Sur. W.A. Bull, 53, 1913 pp. 46-7.
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pillow structures. In all probability the rocks of this
ridge represent a continuation of the same belt of lavas
which cross the Coolgardie-Norseman road and then
swing round to the South-East of Tindals as described
above.

In travelling' Westward from 'I.'indals it is seen that
schistose basic lava flows interbedded with the schists
bec0n;te progr?ssively more and more numerous, and they
C?nstltute a. hne of prominent ridges running in a direc­
tIOn approxllnately N. 10° E. at about half a mile West
of Tindals. Vesicular and amygdaloidal structures are
well preserved in these flows. In this series there is also
a belt of fine grained basic porphyrite believed to repre­
sent a flow lava.

Further Westward of these ridges the country gradu­
al~y flattens out into a featureless plain covered by red
SOlI or. y:lloWlsh sa~d, and. a uniform low mulga-mallee
and sp;lllfex vegetatIon beheved to overlie either granite
or gneISS.

Within the area mapped are numerous scattered occur­
rences of later acid intrusives-aplite and quartz reefs.
Dykes. of ~plite, which constitute the principal lode
fonuatIOns 111 the area are almost entirely confined to the
belt of basic schists. The quartz reefs are more liberally
scattered, but although some small reefs and veins are
found cutting through the blocky and schistose lava
belts to the East and West of Tindals, they are most
abundant within the basic schist belt. Several of these
quartz reefs or "blows" situated in the Tindals leases
form prominent knolls surrounded by flat or gently
undulating country covered over considerable areas by
milk white quartz rubble derived from these knolls.

Although many of these quartz reefs have obviously
been prospected and tested with costeans, pits and shafts.
it is evident from the lack of any extensive mining
within them, that few of them carry gold in payable
quantities. The ore bodies of the TINDALS MINE are
aplitie lodes.

Recent superficial deposits consist of red soil and
alluvium derived from the weathering, decomposition
and transportation of pre-existing rock formations dur­
ing the present cycle of erosion. Soil covered areas are
more abundant overlying the softer and more easily
decomposed basic schists than the adjacent blocky and
more resistant basic lavas. Alluvium is confined to the
beds of several of the main drainage channels, the prin­
clpal one swinging away in a South-Easterly direction
in the South-Western portion of the area mapped.

THE COUNTRY ROCKS.

(a) The Sehistose G?'eenstones Cl?' Basie Schi-sts.

'1'he rocks in the basic schist belt vary in grain size
from medium fine to relatively coarse, though the coarse
grained schists predominate. These rocks usually have a
strongly laminated or platy structure, foliation planes
varying in strike from about N. 20° W. to N. 60° E. hi
different parts of the area, and dipping vertically or at
steep angles either to the East or the West. Some por­
tions of these schists are intersected by a series of cross
joints which result in the exposed surfaces being
weathered into sharply pointed, steeply pitching spears.
In other places the schists have weathered into rounded
or oval shaped boulders wllOse long axes often show a
parallel alignment. These may possibly represent the
schistose relicts of original pillows in interbedded thin
lava flows. Good exposures of these rounded bouldery
structures and pitching spears in the schists can be seen
on the 'Western flanks of a prominent ridge between 30
and 40 chains due South of Tindals Main Shaft, and
also at about 30 chains East-North-East of the Main
Shaft on the late Great Hope and Lady Charlotte leases
(G.M.L. 's 5548 and 5549, see Plate XIV.)

Microscopic examination of typical specimens of these
schists reveals that they are made up almost entirely of
oriented fibrous masses of pale green tremolite-acti­
nolite plates and needles. The only other minerals pre­
sent are usually microscopic quantities of interstitial
quartz, felspar, carbonate (calcite) and scatter:d. gra­
nules of magnetite. The textures are charactenshc of
complete recrystallisation under moderately high shear-



ing pressures. Dinstinct banding is se,,_ .n some speci­
mens due to variations in the grain size of the amphibole
in certain layers. The uniform composition and COal'se
crystallinity of these amphibolite schists suggests a
thorough mixing and diffusion of an original limited
number of constituents with a consequent e::u,e of recry­
stallisation under moderate temperatures and pressures,
such as might be expected from a basic tufT, and it is
therefore considered that a great deal of this basic
schist material was originally present in the form of
basic (probably andesitic) tuffs, interbedded with thin
beds of basic lavas and sediments.

(b) The Bloc7cy Basic Lavas.
'l'he fine grained blocky greenstones found associateel

with coaser grained gabbro amphibolites and forming,
as already described, a distinct horizon at some 50-60
chains East of 'l'indals Mine, have a remarkaGle uniform
mineralogical composition. They consist almost entirely
o! laths of pale green amphibole occasionally enclosing
tmy clustered aggregates of magnetite, with dear inter­
stitial spaces filled with granular quartz or felspal'. The
only other mineral noticed under the microscope was
pale yellow epidote in a few scattel'ed grains. These
rocks have obviously been completely recrystallised. Thin
sections frequently reveal the amphibole laths (which
usually show well defined prism faces and cleavage but
no distinct terminations) to be arrangeel in spiral shaped
groups suggestive of rotation of the centres of recrystal­
lisation and progressive deformation during or towards
the close of the rccrystallisation period. The amphibole
is a weakly pleochroic blue-green variety of actinolitic
hornblende.

These rocks are now fine grained blocky amphibolites
formed from the complete recrystallisation at fairly high
temperatures and moderate pressures, of original fine
grained Gasic lava-doleritic 01' basaltic. It is possible
that they frequently contain pillow structUH,q, but the
highly jointed and blocky fractured state of the surface
exposures makes the recognition of such fea tures well
nigh impossible. Some portions of the outcrops appear
much denser and finer grained tllan others and are
usually fractured into thin spear-shaped sli"ers. These
probably represent the chilled margins of inelividual
flows.

(c) The Schistose and .A1nygdaloiclal Basic .Lavas.
The schistose basic lava flows occurring to the West

of 'l'indals are generally finer grained, darker and more
dense, though distinctly more schistose than the blocky
lavas on the Eastern side of the area mapped, Individual
flows ranging from less than 20 feet up to many
hundreds of feet thick have been recognised in the field.
These frequently show well preserved vesieular and
amygdaloidal strnctures, the vesicles being stretched and
elongated parallel to the boundaries of the flows. This
orientation may represent the direction of original flow
01' it may be principally due to later directed pressure.

The vesicles are commonly filled with quartz or, though
to a lesser extent, calcite. Thin sections of thcse rocks
show that they have been rccrystallised into fine grained
aggregates of shredded pale green amphibole illtergrown
with the relicts of tiny needles, laths and plates, of
plagioclase felspar, and enclosing scattered grains of
iron ore (magnetite). Some fine grained specimens were
found to contain amygdales formed by the OOZillg of
residual magma into the vesicles, producing small
rounded patches of minute amphibole Ulul felspar
erystallites. 'l'hese rocks were probably original dolerites
or basaltic dolerites.

Numerous outcrops of basic porphyrite occur to the
West of Tindals and associated with the schistose basic
lavas. No attempt was made to map the p01'phyrite in
detail. From its general distribution however, it appears
to occur as elongated tabular bodies lying concordant
with the above mentioned lava flows, though in. several
places these bodies may be cutting throngh the
flows. The porphyrite is a dense dark coloured rocl,
usually having a very fine grained ground mn ss enclos­
ing abundant idiomorphic white crystals of felspar
which range from less than 1mm. up to more than 25
mm. in diameter. The larger phenocrysts are generally
crowded with inclusions of amphibole needles o!'ten show­
ing a zonal arrangement.
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Thin sections S'l""," the grounCl ,nass to consist of inter­
locking fine grained,_ recrystallised shredded amphibole
and needle relicts of felspar not dissimilar from the
schistose basic lavas described above. Other minerals
recognised are sphene, with cores of ilmenite. '1'he fel­
spar needles in the gronnd mass, especially where thcy
are adjacent to phenocrysts, are usually orientcd to give
a fluxional arrangement. The phenocrysts are of plagio­
clase felspar (var. labradoritc) crowded with inclusions
of blue green homblende needles and showing replace­
ment by quartz and epidote.

This rock is very possibly a basic volcanic extrusive
more or less contemploraneous in age and co-magmatic
with the other schistose basic lavas.

(d) Gabbl'o Al1lphibolite.
This rock is confined mainly to the Eastern side of the

area mapped. It forms a fairly continnous nalTOW belt,
averaging less than 100 feet wide, along the boundary
between the blocky basic lava belt and the basic schists,
and also as apparently parallel bodies intermingled with
the blocky lavas, though no attempt was made to map
the rock within the blocky lava belt.

It is dark green, medium to medium coarsc grained,
and though usually blocky may sometimes be distinctly
schistose. It consists of interlocking plates of amphibole
which in thin section are pale brownish green to blue­
green, with ragged terminations and which are occasion,
ally grouped in spiral shapcd clusters. Interstitial
material is clear,_ colourless granulatcd plagioclase fcl­
spar and a little quartz. Other minerals present are
granular epidote and magnetite. The texture is charac­
teristic of partial recrystallisation, and the miner~logical

composition of the rock generally is vcry similar to that
of the blocky lavas as described above.

This rock probably represents pre-metamorphism (and
folding) sills of doleritic gabbro intruded into the
blocky basic lavas and neighbouring tuffs, and was prob­
ably derived from the same magma which produced the
blocky lavas themselves.

(e) The Sedil1wnts.
In the extreme South-East comer of the area mapped,

and within the blocky basic lava belt is a series of thin,
discontinnous and apparently highly folded beds of lami­
nated black graphitic slates," which sometimcs grade
across the strike into felspathic sandy beels. '1'he slates
are usually somewhat silicified at the surface and thc
rare outcrops are generally charactcrised by thc presence
of abundant yellowish white travertine. These beds are
partly enclosed by the late G.M.L.'s 5269 ("Master­
key' ') and 5465, and in the former lease highly mineral­
ised portions of the graphitic slate havc yielded payable
ore bodies.

At one point where the sediments have apparently
been intruded by a body of gabbro amphibolite, near
the contact, a band of felspathic sandy slate has been
metamorphosed to pinkish coloured felspathic quartz­
muscovite schist containing flakes of fresh muscovite
scattered through a matrix of fine granular quartz ancl
cloudy decomposeel felspar Another abunelant mineral
is deep yellowish semi-opaque and granular epidote

THE ORE BODIES.

Surface observations of the various leases in the
Tindals Group indicate that the ore bodies' within them
consist principally of either mineralised aplitc lodes
or quartz reefs, although one or two compound lode
formations consisting of mineralised schist with
stringers of quartz, have also been mined in the past.

As has already been ,stated, thl3 main ore body of
the Tindals Mine at present being worked is an aplite
lode, but before proceeding with a detailed descripti.on
of this, it is proposcd to give a few notes on the prm­
cipa.} lodes' in the other leases of the group. No und3r­
ground examination of any of these was made by the
present writer, however, as in most cases these old
workings had long been abandoned and were
inaccessible.





(a,) The "Empress of CooZgarclie" a.M.L. 5295 and
"./lUcia," latB a.M.L. 5318.

'1'he lode formation of the EJmpress of Coolgardie is
an aplitic dyk,e in basic schists-all highly weathereu
and traceable over a length of some 400 feet. At the
Southern end of the workings is a prominent quartz
blow running parallel to the lode. 'i'his does not calTY
paya ble quantities of gold.

Directly East of the Empress of Coolgardie is the
late Alicia lease which calTies an 80-100 feet wide belt
of aplite running approximately North anci S'outh and
traceable for a length of over 800 f,eet. Traces of gold
can be found throughout the dyke but usually in
quantities insuilicient to repay treatment.

(b) The "Dreadnollgh~" Lode a.M.L. 's 5328, 5253.
The old Dreadnought lode appears to have been a

mineralised quartz reef av,eraging 3 to 4 feet in width,
and dipping vertically. Shafts along the line of strike
(N. 30° K) extend over a length of 500 feet. '1'he
sulphide mineral appears to be pyrite with possibly
some pYlThotite. Blue copper carbonate stains on some
weathcred fragments from old ore paddocks indicate
the pr,2senccof some original ehalcopyrite in addition
to the iron sulphide minerals. The country rock is soft,
foliated amphibolite schist. In G.M.L. 5253 there are
also numerous dykes of aplite, some forming an inter­
secting network, well exposed in a group of shallow
W'orldngs.

(c) "T'indals No. 2" (la.te "Perseveranee"), "Flag·
st(}jf" and" Lady Carmen" a.M.L.'s 5246, 5502
and 5486.

'I'he lines of old workings in these three leases which
lie to the North and N orth-East of '1'indals indicatg
three lines of quartz reefs ,running in the general
direction North-East-South-West, enclosed in decom­
posed amphibolite schists and occasronally associated
with thin bands of graphitic schist. It is reported that
some aplite lode material has also been found in the
Flagstaff workings.

(d) The "Big Blow" and "LiUle Blow" lodes
V.M.L. 's 5248, 5481, 5484.

These two leases lie some 80-100 chains North of the
main 'I.'indals w'orkings. The Big Blow lode from SUl'­
f:;ee observations appears to represent a band of de·
composed felTuginous schist (probably sediment) which
has been penetrated by stringers of quartz. Two large
harren, iron stained quartz re.efs are situated to the
immediate J~ast and to the South-'West of the big open
cut by whieh this lode has been W'orked, and other reefs
evidently equally as barren lie further North. The
Little Blow line of lode has been traced cHs'continuously
over a length of more than 22 chains with a Southerly
eontinuation at some 8 ehains further south. This lode
material apparently eonsists of mineralised quartz in
a belt of granitic aplite enclosed in basic sehist (doubt­
ful lava). Snrface exposures are mostly highl~' deeom­
posed. 'I'his line lies to the East of the Big Blow line
and runs almost due North and South.

As regards the produetion from the various lodes de­
scribed above, a search of oilieial records has been
made, and the official production figures have been re·
arranged so as to give, wherever possible, a complete
analysis of the produetion from each prineipal lode.
This is set out in the Production Table attached at
tl18 eJose of this report.

The Tinrlals Lorles a.M.L.'s 5245, 5247, 5259.
In these leases there are four lines of lode formation

which have been open,ed up at the surfaee and worked
to varying depths in the past. These are :-the Tin­
daIs Main Lode, the Bird in Hand lode, the Griffiths
lode a,nd the Cyanide lode.

The line of the Main Lode mns almost due North
and South and has been traced at the surface over a
length of nearly 1,800 feet, over about 1,200 f,eet of
which payable ore has been mined in the surface zone.
The Bird in Hand line lies about 500 feet East of the
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Northern part of the Main Lode ancl strikes about
N. 15° E. It consists of a narrow dyke of decomposed
aplite and quartz in decomposed greenstone sehist, and
has been traeed at the surfac,e over a length of about
400 feet.

The Griffiths line consists of an aplite dyke of un·
known width running parallel to the Bird in Hand line
but at some 300-400 feet East of the Southel'1l end of
the Main Lode. It is traceable over about 600 feet but
the bulk of the sUl'faee outerops in this vicinity are
now hidden under sand, tailings and mullock dumps.

Th,e Cyanide lode is not well exposed at the surface.
It eonsists of a very fine grained siliceous dyke or
series of dykes (" Silieified lode"), in platy amphi·
bolite schist, rUlllling approximately North and South
at about 980 feet due east of Tindals Main Shaft. Just
South and East of where the lode has been opened up
is the outcrop of a large white iron·stained quartz reef
whieh is, however, balTen of gold.

T'indals Main Lode.

At the time of inspection (May 1941) active mllllllg
was being earried out on the Tindals Main Lode only.
This lode had been opened up to a depth of 600 feet,
while the main shaft had been sunk to 700 feet, and
crosscutting was in progress to expose the lode at this
depth. From the No. 2 level (200 feet) to the sUl'face
the greater part of the lode has been stoped out but
below this, though many large bloeks of or,e have been
stoped allCI oceasionally filled, geological boundaries
may be delineated with fair accuracy along the walls
of the main drives'. No stoping had been done below
the No. 5 (500ft.) leveL

'l'he country roek lying to the west of the Main Lode
has been exposed in a crosseut whieh runs West for
about 160 feet from the Main Shaft, on the No. 3­
(310ft.) leveL '1'he eountry to the East of the Main
Lode has been explored on the No. 4 (385ft.) level by
a cross eut which links' the Main Shaft with the Cyanide
Shaft, a distance of nearly 1000 feet.

(a) Slmcl1lTe.

The ore body forming the Tindals Main LOde chan­
nel is a eompouncl formation and is not a continuous
body, but eonsis's of a, diseontinuous series of over­
lapping lenses of acid intrusive material separated by
thin walls of amphibolite schist eountry whieh pinch
and swell, coalesce and lens out longitudinally, in both
the horizontal and the vertical planes. The form of
the ore bocly represents what might be expected a.s the
result of the penetration, fractUl'ing and partial ab·
sorption of a series of thinly laminated and foliated
sehists in a nalTOW zone of weakness, by a fairly fluid
intrusive magma.

The lode ehannel as a whole is by no means regular
in thickness and varies eontinuously, ranging from less
than 5 feet up to probably 90-100 feet thiek in places.
It 'follows a rather sinuous line running approximately
North and South for about 500 feet North of the Main
Shaft. FUl'ther North of this point it swings to th.e
West. This swing is visible in the plans of levels Nos.
1 to 5, but in the No. 6 (600ft.) level driving had not
been eontinned far enough North to expose it. It has
been ,exposed most fully in the No. 3 level where, at
about 750 feet North of the Main Shaft the lode chan·
nel appears to be running approximately East and West
and thenee curving back to the South. Here, in the
vicinity of eo-ordinates 120' E. and 455' S. (see under·
ground plans) the strike of the sehistosity in adjoin­
ing amphibolite schist on the North side of the chive
is N. 55° W., indieating that the lode material is here
cutting across the eountry.

The exact COUl'se of the lode here in the Northern
extricmity of the mine has not yet been fully definetl.
It appears to swing baek on itself, producing a fairly
sharp North-facing fold whieh pitehes steeply to the
South. A horizontal diamond drill bore hole put out
almost due West from co-ordinates 250' E., 580' S. on
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the writer's lmowledge no shoots of payable golcl ore
have been locatetl in the subsidiary parallel lenses of
(, silicifietl' material below the zone of oxidation.

Thirdly, although the goltl is distributed rather erratic­
ally throughout the aplite, in general it may be saitl
that values are llighest where the ore is light colomed
aplite, fahly heavily mineralised and intersected by
abundaut stringers or veinlets of quartz. Dark coloured
granitic 01' dioritie lode, little mineralised, is generalIy
regarded as poor or unfavourable ore. Of the sulphWe
minerals pyrrhotite is probably a more favourable incli­
cator than pyrite. It is not known definitely what effect
the prcseme of scheelite in quartz has upon the goltl
content of the lode at 'l'indals, but apparently scheelit0
does not necessarily intlicate improved values. Scheelite
bearing auriferous quartz reefs have been found in a
number of other golclfieIas in \Vestel'll Australb antl in
at least onc of these, viz., the late Fraser's G,iVI.,
Southern Cross, scheelite is saitl to occur in association
with ore richest in gold.

T'l'obablv the best and most cOllsistent values in the
sulphidc ,;oue Inn'e been obtainetl from that portion of
the lode channel which lies between co·ordinates ,350 feet
S. aUlI 850 feet S. 'I'his is the part in which the lodd
channel is 8willgiug from almost due N01'th to about
:W o \V., and at ,3'30 fpC't S. from No. 2 lewl down to No.
;, level it is of gooll payablp width though tapering frOll!
about 50 feet to 2,3 feet (true \viilth) with increasing
depth. li'mthcr North of ;350 feet S. the lode maintains
its width, but the ore beeollles more granitic. ahcl values
drop. Between No. :l and No. ;3 levels payable values
were encountered between co-orilinates 1,050 feet S_ and
1,200 feet S., just North of the main shaft, and also
Routh of the main shaft between co-ordinates 1,300 feet
S. and 1,400 feet S. In the Southel'll end of the mine,
hO\\'e\-er, tIle lenticular nature of the aplitic ore and
the presence of nnmerous blocks of unpayable material
-basic sch ist and "siIicified" lode-pl'ovirle seriouEl
complications to economical mining.

(Jl'ijfitll8 Extension and Cyanide Lodes.

As a result of the discovery of goocl values in a bom
(No. 10) drilled from the sUl'face by the present com­
pany to intnsect the Cyanide Lode at about 500 feet
V.D., a considerable amount of money was spent in de­
velopment work designed to open up the lode at depth,
A crosscut was drivcn from opposite the '1'indals Main
Shaft on the No. 4 (:l86ft.) level for about 1,000 feet
Eastwards to eut the Cyanide Lode and an old prosped­
ing shaft was reamell out and timbered into a three­
eompartment shaft, and sunk to the crosscut. Prom the
Cyanide Shaft at this level the crosscnt was continuecl
Eastward for nearly 80 feet and then a winding chive
was calTied Northwards for about 400 feet. \Vest cross­
cuts were driven for about 80 feet from points on this
drive at co-ordinates 1,270 E., 1,060 S., anrl at 1,315
K, 870 S., and a subsidiary drive was cut Northwards
fnr about 100 feet from 1,200 E., 1,030 S.

During the course of this development work innumer­
able thin lenses of "silicified" lode were exposed in the
nmphiboJite schist eountry but evidently none of these
proved sufficiently valuable to merit the cost of addi­
tional development. Pew of the lenses examined by the
writer contained much sulphide mineral, and none showed
'my resemblnnee to the typical apIite ore of the TilHlals
TlJain Lode.

'rhe main crosscut linking the 'l'indals and the Cyanide
shafts intersected several bands of "silicified" lode
material. One of these on assay showed traces of gold
and accordingly was opened up by short drives for 60
feet North and 40 feet South of the crosscut. '1'he
results proved disappointing however, and the work was
rliseontillued. 'rhis lens was here about 30 feet wide.
Beeause of its supposed cOlTelation with the Griffiths
line of lode to tIle South this has bcen ealIcd the Grifflths
IDxtension. No traee was founrl in this crosscnt of a
Southward extension of the Bird in Hand line of lode;
but so discontinuous and lenticular are these "silici­
Iieel " lodes, especial1y those reveale(l in the Cyanirl0
workings, that little value can be attac.hed to theil' ape
parent absence at any pnrticular point. This fact is
particnIarly demonstrated in any attempt to correlate
information derived from the logs of adjacent bore
holes drillerl through this conntr~'.

The Iron DlI7ce G.JJf.L. 5577.

'1'llis lense lies immeeliately west of the :IDmpress of
Coolg,ll'die lease, and outside the property held by Con­
solidated GoUl Mines of Coolgardie, Ltd. '1'he ore body
is a narrow quartz reef on the \Vest side of an ironstone
Imoll. '1'he reef eannot be tmeed for more than about
,)0 feet on the surface but at the time of inspection had
been opened up to n Yertical depth of about 150 feet.
It averaged about 2 feet wide but was somewhat
irregular, often pinching to less than six inches. At tlw
time of inspection (May, 1941) this property was under
option to N el\' Golconcla Gold Mines 'N.L. Some rich
stone has been obtainerl frolll this reef, the official pro­
duction up to .hlly, 1D41, (given below) being 571 tons
of ore treated for 481,24 fine ounces of gold, or a yield
of 16.8 dwt. per ton.

BORING.

Nineteen dimnond drill holes have been sunk from
the surfaee to interseet the various lodes of the 'l'inclals
Group. Bores Nos. 1 to 'l were drilled by the Govern­
ment, Nos. 5-7 by the Westel'll Mining Corporation dur­
ing the period of an option held by them ovel~ the
property, and Nos. 8-1D were drilled by the present
Compnny. Two ourfaee bores \\'ere nlso drilled by the
Westel'll Alining Corporation into the Big Blow Lode
un G.M. L. ;'j248. The lo('alitic.'s nnd rlireetions of all
these bores have been plotted on the slll'faee geological
map (Plate XIV). All existing information and detailed
logs of these bores were kindly made avnilable to the
writer by the management, but no deseriptions of these
will be included here.

A notieeable feature of this boring is the fact that
no attempt has been made to driIl into the '1'illClals Main
Lo'le frOlll the smfaee on the 'Vestern side. '1'his is
particularly surprising in that the lode is known to dip
at a steep angle to the West, whilst two ]'ines of aplitie
dyke rock, the Alicin and the Empress of Coolgnrdie,
appear to be c.onverging to the \Vest of the Main Lode,
The only exploration of the \Vest wall country roc.k is
confined to three horizontal boreo (300S, 300E and
BOWl') dri11ed from the No. :l level. 'rhese have inyesti·
gnte<l the eounhy N ol'th of the Main Shaft, but no
bores ha ve penetrated any distance into the \Vest wall
eountry South of the Main Shaft.

Many of these surface bores have eonfinned the pre­
senee of numerous subsidiary parallel lenses of "si1iei­
fled" lode material in the country between the "Main IJode
,md the C.vanide Lo'le, but e\'irlently none of these have
proYeel sufficiently rich in gold to warrant deYelopmcnt
at the present time. It lllay be noted here that no traee
of the '1'indnls Main Lode formation was found in bores
No. 7 an([ No. 11 put down North of P Shaft to test
the possible Northern continuation of the lode at depth.
'1'his tends to confirm the evidence that the lode ehmmel
folds bade on itself just \Vest of ]i~ Shaft. Apparently
no attempt has so far been made to explore the possi'
hilities of the lines of aplitic lode further West of
'I'indals, viz., the Alieia liue on G.M.L's. 5B18 and 5317
and the Empress of Coolgaj'(lie line on G.NI.L. 52D5, as
mentioned ahoYe.

]\rINING AND 'rIn~ATNr:EN'I'.

Although the question of the mining and treatment
of tbe ore at Tindals G.JVI. is outside the seope of the
present report and was not investigated by the writer,
a few notes may net be inappropriate here, especially
as the whole subject is inevitably bound up with con­
siderations of geologieal occnrl'ence and association.

On the whole, the ore and country in the Tindal&
:l\'fain Lode ehannel is strong, and, assisted by the high
anglo of dip, is faidy good bolding gronnd. 'I'here are,
however, certain thin seams Ilsnal1y of amphiholite schist
in the hasic schist walIs of the lode whieh on exposure
to air seem to lose the power of eolIerence. 'l'hese handri
het away, and on being tonehed, disintegrate at the
sllrface into a running powder. In a few places thei
fretting of such seams has weakened walls and necessi'
tnted some timbering.

'l'he aplite lode itself is a ratller brittle rock anrl'
usua]]y hreaks ont well. Bloeks of ore in wide stapes:
occasionally beeollle serieus].)' fraetnrerl and weakened hy
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(a) The "Empress of Coolgardie" G.M.L. 5295 and
"Alioia," lat'e G.M.L. 5318.

'rhe lode formation of the ]~ll1press of Coolgardie is
an aplitic dyl~e in basic schists-all highly weathereu
and traceable over a length of some 400 feet. At the
}Southern end of the workings is a prominent quartz
blow running parallel to the lode. 'l'his does not carry
payable quantities of gold.

Directly East of Hle Empress of Coolgardie is the
late Alicia lease which carries an 80-100 feet wide belt
of aplite running approximately North and S'outh and
traceable for a length of over 800 £eet. 'l'races of gold
can be found throughout the dyke but usually in
quantities insufficient to repay treatment.

(b) The "DreaclnollghA" Lode G.M.L. 's 5328, 5253.
The old Dreadnought lode appears to have been a

mineralised quartz reef av,craging 3 to 4 feet in width,
and dipping vertically. Shafts along the line of strike
(N. 30° E'.) extend over a length of 500 feet. 'rhe
sulphide mineral appears to be pyrite with possibly
some pyrrhotite. Blue copper carbonate stains on some
\\"0 athered fragments from old ore paddocks indicate
the pr,2senceof some original chaleopyrite in addition
to the iron sulphide minerals. The country rock is soft,
foliated amphibolite schist. In G.M.L. 5253 there are
also numerous dykes of aplite, some forming an inter­
secting network, well exposed in a group of shallow
wDrlcings.

(c) "T'inda,ls No. 2" (late" Perseverance"), "Flag­
staff" ancl "Lady Carmen" G.M.L. 's 5246, 5502
and 5486.

'l'he lines of old workings in these three leases which
lie to the North and North-East of 'rindals indicat,(l
three lines of quartz reefs ,running in the general
direction North-East-South-vVest, enclosed in decom­
posed amphibolite schists and occasi'onally associated
with thin bands of graphitic schist. It is reported that
some aplite lode material has also been found in the
Jnagstaff workings.

(d) The "Big Blow" and "Li,ttle Blow" lodes
U.M.L. 's 5248, 5481, 5484.

These two leases lie some 80-100 chains North of the
main 'l'indals workings. The Big Blow lode from SUl'­
fnce observations appears to represent a band of de·
composed ferruginons schist (probably sediment) which
has been penetrated by stringers of quartz. Two large
barren, iron stained quartz re,efs are situated to the
immediate East and to the South-vVest of the big open
eut by which this lode has been worked, and other reefs
evidently equally as barren lie further North. The
Little Blow line of lode has' been traced (Us'continuously
over a length of more than 22 chains with a Southerly
eontinuation at some 8 chains further south. This lode
material apparently eonsists of mineralised quartz in
a belt of granitic aplite enclosed in basic schist (doubt­
ful lava). Snrface exposures are mostly highl~' deeom­
posed. This line lies to the East of the Big Blow line
and rnns almost due North and South.

As regar(ls the production from the various lodes de­
seribed above, a search of official reeords has been
made, and the offieial production figures have been re­
arranged so as to give, wherever possible, a complete
analysis of the production from each pTineipal lode.
This is set out in the Produetion Table attaehed at
tIle close of this report.

The T'inclals Locles G.l!I.L. 's 5245, 5247, 5259.
In these leases there are foUl' lines of lode formation

whieh have been open,ed up at the surface and worked
to varying depths in the past. These are :-the Tin­
dals Main Lode, the Bird in Hand lode, the Griffiths
lode a,nd the Cyanide 10(1e.

The line of the Main Lode runs almost due North
and South and has been traeed at the surfaee over a
length of nearly 1,800 feet, over about 1,200 f,eet of
whieh payable ore has been mined in the surface zone.
The Bird in Hand line lies about 500 feet East of the

N orthem part of the :Main Lode and strikes about
N. 15 0 E. It consists of a narrow dyke of decomposed
aplite and quartz in decomposed greenstone schist, and
has been traeed a,t the surfac,e over a length of about
400 feet.

The Griffiths line consists of an aplite dyke of un­
known width running parallel to the Bird in Hand line
but at some 300-400 feet East of the Southel'll end of
the Main Lode. It is traeeable over about 600 feet but
the bulk of the surface outcrops in this vicinity are
now hidden under sand, tailings and ll1ullock dumps.

Th,e Cyanide lode is not well exposed at the surface.
It eonsists of a very fine grained siliceous dyke or
series of dykes (" Silicified lode"), in platy amphi­
bolite sehist, running approximately North and South
at about 980 feet due east of Tindals Main Sha,ft. Just
Sonth and East of where the lode has been opened up
is the outcrop of a large white iron-stained quartz reef
whieh is, however, barren of gold.

l'inclals Main Lode.

At the time of inspection (May 1941) active mllung
was being earried out on the Tindals Main Lode only.
This lode had been opened up to a depth of 600 feet,
while the main shaft had been sunk to 700 feet, and
crosscutting was in progress to expose the lode at this
depth. J!'rom the No. 2 level (200 feet) to the surfaee
the greater part of the lode has been stoped out but
below this, though many large blocks of or,e have been
stoped amI oecasionally filled, geological boundaries
may be delineated with fair aceuraey along the walls
of the main drives'. No stoping had been done below
the No. 5 (500ft.) level.

The country rock lying to the west of the Main Lode
has been exposed in a crosseut which runs West for
about 160 feet from the J\'1ain Shaft, on the No. 3
(310ft.) level. 'rhe country to the East of the Main
Lode has been explored on the No. 4 (385ft.) level by
a cross eut which links the Main Shaft with the Cyanide
Shaft, a distanee of nearly 1000 feet.

(a) StnwtllJ"e.

The ore body fonning the 'l'indals Main Lode chan­
nel is a compound formation and is not a continuous
body, but consis:s of a diseontinuous series of over­
lapping lenses' of aeid intrusive material separated by
thin walls of amphibolite sehist eountry which pineh
and swell, coalesce and lens out longitudinally, in both
the horizontal and the vertieal planes. The form of
th.e ore bocly represents what might be expected as tht}
result of tbe penetration, fraeturing and partial ab­
sorption of a series of thinly laminated and foliated
sehists in a narrow zone of weakness, by a fairly fluid
intrusive magma.

The lode channel as a w:bole is by no means regular
in thiclmess and varies continuously, ranging from less
than 5 feet up to probably 90-100 feet thick in places.
It follows a rather sinuous line running approximately
North and South for about 500 feet North of the Main
Shaft. Further North of this point it swings to the
West. 'l'his swiug is visible in the plans of levels Nos.
1 to 5, hut in the No. 6 (600ft.) level driving had not
been continued far enough North to expose it. It has
been ,exposed most fully in the No. 3 level where, at
about 750 feet North of the Main Shaft the lode chan­
nel appears to be runniilg approximately East and West
and thenee eurving back to the South. Here, in the
vieinity of eo-ordinates, 120' E. and 455' S. (see under­
ground plans) the strike of the schistosity in adjoin­
ing amphibolite schist on the North side of the (hive
is N. 55 0 W., indieating that the lode material is here
eutting across the country.

The exact course of the lode here in the Northern
extI-,emity of the mine has not yet been fully defined.
It appears to swing baek on itself, produeing a fairly
sharp North-facing fold whieh pitches steeply to the
South. A horizontal diamond drill bore hole put out
almost due West from co-ordinates 250' E., 580' S. on



No 3 level revealed a lode formation about 30 feet wide
whose Eastern wall was interseeted at approximately
80' E., 580' S. This is probably the Southerly exten­
sion of the Western arm of the Main Lode chann,el
but in order to prove this conn,ection beyond doubt it
will be necessary to continue driving along the path
of the Main Lode. -

It may be noted here that it was found impossible to
delineate the boundaries of the lode channel on the
surface at the North end. 'rhe outlines of the main
l?de shown in the surface plan* represents a projec­
tIon of the boundaries as mapped on the No. 3 level.

Southward of the Main Shaft the lode channel appears
far more broken and divided than in the Northern work­
ings. Lenticular horses of mullock (amphibolite schist)
become numerous and the lode is split into several lenti­
cular shaped ore bodies which overlap laterally. In the
Nos. 2 and 3 levels these form two distinct legs separated
by schist. At No. 2 level the Eastern lens only has been
mined, but on the No. 3 level both lenses have been
worked. On the No. 3 level at about co-ordinates 300'
E., 1,480' S., these two lenses coalesce to form
a bulge of ore more than 70 feet wide. On the No. 4
level only the Western lens has been openeel up and
mined while on No. 5 level a small bulge of ore which
probably represents the Eastern lens, has been opened
up at about 320' E., 1,330' S. No further driv­
ing has been attempted to determine the course of the
Western lens on the No. 5 level. On the No. 6 level
also only the Eastern lens appears to have been exposed.

'l'he lode zone over the length of the channel which
has been mined, dips almost vertically at the surface,
but below the No. 2 level swings to a steep Westerly dip
(about 85°). At the Northern encl of the lode where
it shows the pronounced swing to the vVest, the lode
is practically vertical down to the No. 3 level, below
which it rolls to the South-West. 'rhe boundaries of in­
dividual lenses of lode material show no steady dip
however, but vary continuously from steep angles either
to the East or the West according to the changing width
of the lenses at different depths.

No sign of dragfolding was seen in the amphibolite
schist walls of the aplitic lode formations, nor was there
any conclusive evidence of the replacement of dragfolels
by the lode material. 'rhe lode material itself shows
little sign of having been subjected to any appreciable
shearing stresses. 'l'he presence of the sharp vVesterly
swing of the lode channel in the North end of the mine
and the fact that at the surface the Main Lode aplite
appears to branch or fold back on itself at its Southern
extremity as illnstrated by the surface mapping (see
Plate XIV) might be, and in fact has been mistakenly
interpreted that the Tindals lode forms the central limb
of a major dragfold in the amphibolite schist series.

It is possible that the loele does represent the replace­
ment of a major dragfold in the schists by a concordant
intrusive aplite, but no evidence to support this was
seen underground in the mine workings. There is no
doubt that the aplite intrusion is post folding in age
and it appears most likely that the intrusive acid magma
was injected between the planes of foliation or pressure
cleavage of the already metamorphosed and foliated am­
phibolite schists. The so-called" folds" in the Northern
and Southern ends of the line of lode have probably been
formed where the intrusive fluid magma has broken
across the foliation planes of the schists and linkeel up
with other concordant veins along adjacent planes. As
will be shown below it is considered that this lode
material is really maele np of two phases of intrusion,
the first a type of metasomatic or hydrothermal altera­
tion and replacement by acid (granitic) flnids at fairly
high temperatures, along planes of lamination, forming
the so-called "silicified" lodes, and the second being
an intrusion of typieal aplitic material at decreasing
temperatures. The period of injeetion probably followed
in quick succession upon the perioel of replacement, the
material for both phases being derived from the same
magma reservoir. Later pressure has been responsible
for minor deformations-small faults and joints, many
of which were probably sealed by still later quartz
intrusions.

Apart from the lode formations of the Tinclals :Main
Lode channel there are numerous small pa rallel lenses of
fine grained "silicified" lode material in both the East

* Unpublished.
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and the West wall country rock. These have been revealed
in various underground diamond drill holes put out to
explore the eountry at all levels' in the main crosscuts'
and in the East crosseut on the 'No. '1 level. 'rhese sub~
sidiary lenses range in width from mere stringers up
to more than 30 feet wide. Like many of the lenses
in the main ore channel they vary rapidly in thickness
along the strike, and it is often difficult to correlate
individual bands of this rock exposed in anyone bore
hole, with those found in an adjacent bore.

In most cases these parallel lenses of "silieified" lode
contain very little sulphide mineral ancl arc more or
less banen of gold. It is probable that some of these
lenses are merely tongues from the main channel.

(b) The" Sili0ified" Lode Materia,t.

'rhe fine grained dense, dark coloured rock which com­
mOJ:.ll;r forms a marginal zone separating the typical
aphtrc ore of the main ore channel from the adjacent
amphibolite schist country, and which also occurs in
numerous subsidiary parallel lenses in the country on
both sides of the main ore channel, is known locally
by the term "silicified" lode. It seldom carries pay­
able quantities of gold, though in several isolated locali­
ties in the mine thin strips of fairly well mineralised
"siJicified" lode have yielded payable values. Compared
with the aplitic ore however, it contains very little sul­
phide mineral, and quartz stringers are seldom seen
cntting through the "siliciiied" ore though they are
abundant in the aplite.

The contact line between the" silicifieel" lode material
and adjacent amphibolite schist country rock is nsnally
sharp and well defined, and the amphibole at the con­
tact is frequently well crystallised in fresh tightly
packed needles. Occasionally the aetual contact is
marked by a narrow zone 1 to 2 inches wide, in w:hich
amphibolite schist is partially absorbed and digested
or replaced by the "silicified" ore. On one side of this
zone is usually a sharply defined wall of schist whilst
on the other it grades out imperceptibly into the normal
, , silicified " ore.

Contact between the" silieified" and the aplitic ore is
in some places sharply defineel and in others is quite
indefinite, the former feathering out into the latter in
irregular dark streaks. 'rypical examples of this grada­
tional type of contact were seen at various points in the
back of the main North drive on the No. 4 level.

Microscopic examination of typical specimens of
"silicified" lode reveal that it consists essentially of a
structureless aggregate of yellow to brown pleochroic
biotite flakes and l'ounded gl'anules of carbonate (-??
calcite), in what is usually a fine granular ground mass
of tiny quartz and felspar grains. A common and usually
abundant accessory is apatite in short needles. The
biotite is sometimes intergrown with and replacing the
remnants of original pale green to colourless,
shredded, fibrous amphibole. In the flner grained speci­
mens it usually occurs in separate scales and flakes often
showing some parallel orientation, but in some speci­
mens it appears to be segregated into clusters. Dark
brown pleochroic haloes about zircon inclusions in bio­
tite are very common.

of the ground mass are often inclistinguishable but in
the coarse grained types separate irregular shaped grains
of quartz are clearly recognisable while it is often pos­
sible to distinguish the ghost form of incipient pheno­
crystal grains of plagioclase felspar (probably albite).
Sulphide minerals were rarely seen in thin slice and were
confined to an occasional minute grain of pyrrhotite.

The development of biotite, evidently derived at least
in part from original amphibole, ancl its association with
carbonate, quartz and felspar, suggests that this fine
grained siliceous rode was formed as a resnlt of the
addition of potash, siliea, alumina, watel', carbon dioxide,
etc., to the original amphibolite schist, and of the re­
placement of some of this sehist along narrow well
mm'ked zones. This added material may have been in­
;jected partly in the fluid and partly in the gaseous
state, resulting in a type of hydrothermal alteration of
the schist by the volatile constituents. The abundant
accessory apatite inelicates the presence of fluol'ine and
phosphate.



These volatile constituents \yore probably the foro­
rnlllwrs uf a Je~s highly fluid acid magma 'which, at it

slightly IntoI' stage was injeeted along certain of the
same zones of alteration 01' liues of woakness and solidi­
fied iuto the t,)'llieal aplitic 01'0 of the 'l'inclnls Mnin 1,odo
{'hannol.

({') The LfJllilic Lode Malerial,

As a.heady stated the boundnries of typical nplitk
lud.c mth the "silicified" 10(le are sometimes. sharply
defmed but a~'e more often indefinite and gradational.
I IJ . places aphtJe ore a buts (lirect1y upon amphibolite
sclnst walls, where the contact is almost invariably sharp
aud clear ?ut. 1\10re f.requontly however, the aplite is
separated trom the selnstose country rock by a zoue of
varyiug width, of "si1ieified" ore. Lenticular horses
o~ "~ilieified". lode .are also oecasioually to be f01l1lCl
mtll 1ll the maIn aplIte lude ehannel.

'. ~)uring t1~e eou:'se of. undergrou~lCl mapping it was
flequently foulld ImposSlble to delllleate the boundarv
between "silicified" and aplitic ore on the main level
owing to the highness of the backs, or because th~
g;eology, ,was obseu.red by the timberin¥ of "C1Iinamllll
Chutes, etc,. whIlst It was not pOSSIble at the time
?f insp~ction to cnter certaill of the stopes. Consequently
It was III such places found necessary to depcnd on the
company's geological plans fOt' this information.

'I'aken as a whole, the o-eneral distribution of tho
apli~ic ore ~'avc .the writet thc impression of an in'i
;;'u~~v? ,re;l~tlOnsJlIp between the aplite and both the

sIlIclflCd lode and the amphibolite sehist. The ap]ite
\\':lS probably in;jectetIinto the cooling, though in places
probably still plastic, "silicified" 10tIe material ill the
AIainLode. Margiual IlbSDrption of this "silicifietI"
lode has probably resulted in the obliteration of the
exact boundary with the aplite in places, whilst in other
places fragments of the "silicifie,l" lode ha\"(~ been
stopcd off aud surrounded by aplite, beiug left as lenti­
cular horses of unpayable lode mnterial in the Main
JAHle Channel. In places the nplite has cut across the
, , si.licified" lode materinl and enteretI the nmphibo lite
sch:s~ wall .roc:,- Darker. cololUed phases of the typical
aphtIc ore l1lcIIcate that It has in some places probably
a bsorbed amI digested limited qnantities of basic schist.

'rypical aplitic ore is light coloured and of luedium·
fine, even grain. It is brittle, and nndergronnd is usnnlly
ha versed by Xl series of irregnlar vertical or steeply
inclined, and horizontal joints; the latter often forming
flat or gently sloping heads. 'rhese joint sealllS arc
sometimes filled with later sulphide mineral-usually
pyrite. 'I'he ore breaks easily with an ineo-ubr blockY
fr.aetnre. 'J'ypical ore is usually fairly evenly"\espattere;l
WIth small grains of dnrk bronze coloured pyrrhotite.
Often the pyrrhotite grains are elusteretl into massive
c:'ystnlline aggregates. Pyrite may also be present :in
tmy scattered cubes. In places the sulphide minerals
are so distributed as to give the appearance of an
irregular b:mding, but for the most part the ore is
t'ypically massive and homogeneous. In one speeimen
trom lIear the North cnd of the No. 2 level were seen
llllmerous yellowish granules of a brittle heavy mineral,
probabJy siderite.

In thin section the typienl Jight coloHre([ aplitic ore
is seen to consist essentially of interloeking, rather
irregulnr shape(J crystals of intermediate acid plagio­
ebse and some doubtful orthoclase, and millor inter­
~titial quartz with n8nally small quantities of shreddeil
pale green ehloritic hornblende, Apatitp is an abundant
IlcceBsory. Some enlcite is oecasionllll~- present in
proximity to crystals of pyrrhotite. A f,ew flakes of
hrown biotite occasimlDlly take the place of the
I1lnphihole.

The aplite of: the Main Lode Channel is 1I0t uniform
in dlllrader however, hut in places grndes into a
J]H-dium iille grained granite intermediate between the
tYJpienl coarse, light-coloure(J aplite and the fine
grainell (1l1rk "silicified" rode This granite is char­
acterised by n far greater qU:llltity of dark coloUl'P(l
miuerals (liorneblende or hiotite. or both) than the
:lplite, alld hy a less d,efinite strncture of the felspar
--quartz groll1Hlmass.

III an even darker ('o!oure(J phase, the granitic ore
gnlt1es into a 11Ol'IIblende diorite in whieh blue-greeu,
highly pleochroic liornhlcnde l'henonyst s heeome :H
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a bundant as the felspar. 'rhese pheuocrysts are crowded
\\·.iih illelusions of granular quartz and felspar, some
llwtJte, apatite :llJcl (probable) magnetite. Brown bio­
tite is oft,en abunclant in clusters intergrown with the
'"ll)Jhibole whieh in proximity to biotite is nsually very
pale eoloured. Aceessory apatite is abundant while
earbonnte and sulphide minerals arc rare.

This dark dioritie lode material has probably been
formed by the direct absorption amI digestion of basic
schist country and "silicified" lode by the aplite, the
blue green amphibole being the recrystallised product
of this basic materiaL Specimeus for examination \\lere
eolleded from the extreme north end of the ma in North
cll'ive, No. 3 leveL

(d) Ml:/tCl'{lli.wtl·io/t and lJi8lrilJnl·ion of Golcl.

:\] ineralisntion 0 f the ore bodies in the Main Lode
Ch:U1!1el al)pears to have been confined principally to
th'.' apJitic lorle. The principal sulphide minerals alle,
:I, hao, already been described pyrrhotite and pyrite.
These minerals have probably l;ren introdnced at a late
stage in the intrusion of the aplite and as an end pro­
duet of the aplitic magma. Another end phase mineral
is quartz, which occurs frequently in small stringers
and w~inlets sealiug up cross fractures in the aplitic
lode. 'I'hese quartz stringers usually remain within the
al'1ite aud arc seldom seen to pass out iuto adjoining
, 'silicifie(l" lode or basic schist wall rock, ant! they
have probably beeu fm'med prineipally as the result
01' injection of highly siliceous liqnid into cra~ks formed
during the cooling of the uplite magma itself, SuJphide
minerals, pyrrhotite and to a ll:~sser extent pyrite, are
freqncntly intimately assc\cia ted with the quan'tz in
these stringers. Pyrrhotite is the most alHlndant snl­
phide mineral but it was found impossible to determine
its age relatiouship to the pyrite. Minute fragments
of doubtfully determined chaleopyrite were also
discerued.

Another mineral which is of limited occurrence ill
t 1h:~ Tindals Main Lode chlmnel is schee1ite. This
mineral wa,s noticecl in two plnces, onc near .T. winze
on the South ch'iYe of the 600ft. level, amJ the other
;just South of 1<:' winze, South drive No. 3 level. The
seheelite occurs in irregular kidney-shaped lumps in
nlllTm\~ veins of clear glassy' quartz which cut through
"silicifiecl" ore ancl pass out into basic schist. Small
quantities of pyrrhotite arc usually to be found asso­
c·iatet! with the qua.rtz in theE,e veins.

Calcite is lIuother ganglIe mineral found in the Main
Lode channel. rt usually oc'curs iu white or pink crys­
talline veinlets cIltting quartz, aplite, or "silicified"
ore.

As regards the gold ~ontent 01', and the distribntion
of values within the Tinclals Main l,ode, the following
are generalised observations gleaned principally from
informatiou supplied by the management, 'rhe writer
unclertook no eheck sampling, and relied entirely upon
assay plans prepaned by the Company,

Firstly, although some rich ore was originally ob­
tained from some of the surface outcrops of the '1'in­
(bls Main Lode, and within the zone of oxidation, the
ore \\'it1rin the SUlphide zone an,l throughout the mine
as a whole is essentially low in grade. (Official pro­
duction figures indicate an ayeragn yielil of 3.76 penny­
weights of g'old per ton from 1039 to July 1941.) No
rich shoots haye been found within the sulphide zone,
and values in this zone arc eonsistentJy lower than thosc
in the oxidised zone. This suggests that there has beeu
some seeondary enrichment 01' gold in the surface zone
abow the water table. No well definecl shoots of ore
can be traced through the mine, and although the dis­
tribution of the stoping as illustrated in the longitndina1
section through the lode channel suggests that payable
values in the' Northern cud of the mine pitch steepl~'

South and in the Sonthel'Jl end pitch steeply NOTth, it
should be remembered that the stoping is dependent not
only UpOll the gTade of the ore but also upon the con­
tinuity and wiclth of the aplite lode formations.

Secondly, in general gold in payable amounts is con­
iined to tll(' aplitic ore and is se](]olll fonnd ill tho
i' silieified" lode lllaterial of the main lode chan11el, 'l'<]
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the writer's lmowledge no shoots of payable gold ore
have been located in the subsidiary parallel lenses of
"silicined' material below the zone of oxidation.

'1'hirdly, although the gold is distributed rather erratic­
ally throughout the aplite, in general it may be said
that values are highest where the ore is light coloured
aplite, fairly heavily mineralised and intersected by
abundant stringers or veinlets of quartz. Dark coloured
granitie or dioritic lode, little mineralised, is generally
regarded as poor or unfavourable ore. Of the sulphide
miuerals pyl'l'hotite is probably a more favourable indi­
cator than pyrite. It is not known dennitely what effect
the presence of scheelite in qunrtz has upon the gold
content of the lode at 'rindals, but appnrently scheelite
does not necessarily indieate improved values. Scheelite
bearing auriferous quartz reefs have been found in a
number of other goldfieRls in 'Western Australia nnd in
at least one of these, viz., the late Fraser's G.M.,
Southern Cross, scheelite is said to ocem in association
with ore richest in gold.

Probablv the best and most eousistent values in the
snlphide ,,'one have been obtained from that portion of
the lode ehmmel whieh lies between co-ordinates '3i50 feet
8. nnd 8:30 feet S. '1'hi8 is the part in whieh the lodd
ehnnnel is swinging from nlmost dne North to about
ilO° IV.. :\nd nt ;350 feet S. frOlll No. 2 lew'l down to No.
,3 level it is of good payable width thougll tnpering from
about 50 feet to 2;3 feot (trne width) with inereasiug
depth. Further North of 5:30 feet S. the 10(le maintains
its width, but the orc boeomes more granitic and values
drop. Between No. iJ and No. 5 levels payable values
were encountered between co-ordinates 1,050 feet S. and
1,200 feet S., jnst North of the main shaft, and also
80nth of the main shaft between co-ordinates 1,300 feet
8. and 1,400 feet 8. In the Southel'l1 end of the mine,
however, the lenticular nature of the aplitic ore and
1he presenee of nnmerons blocks of unpayable material
-basic schist and "silicifie(l" lode-provide seriolJg,
complications to economical mining.

Gl"itlit7/S Extension and Cyanide Lodes.

A s a result of the discovery of good values in a bm'(\
(No. 10) drilled from the surface by the present cmn­
p:my to intersect the Cyanide Lode at about 500 feet
V.D., a considerable amount of money was spent in de­
velopment work designed to open up the lode at depth.
A erosscut was driven from opposite the 'l'im1als Main
Shaft on the No. 4 (B8Gft.) level for about 1,000 feet
Eastwards to eut the Cyanide IJode and an old prospect­
ing shaft was reamed out nnd timbered into a three­
l'ompartment shaft, '~llld sunk to the erosseut. From the
Cyanide Shaft at this level the crosseut wns continued
Eastward for nearly 80 :feet and then a winding (hive
was carried Northwards for about 400 feet. IV'est cross­
cuts were driven for about SO :feet from points on this
drive at co-ordinates 1,270 Eo, 1,OGO S., and at 1,315
1~., 870 S., and a subsidiary drive was cut Northwards
for about 100 feet from 1,200 B., 1,030 S.

During the course of this development work innumer­
able thin lenses of "silicifled" lode were exposed in the
amphibolite sehist country but evidently none of these
prOI'ed sufficiently valunble to merit the cost of addi­
tionnl development. Pew of the lenses examined by the
writm containcd much sulphide mineral, and none shov;ed
any resembhmee to the typical aplite ore of the 'findals
Mn in I.Jode.

The main Cl"OSSCllt linking the Tindals and the Cyanide
shafts intersected several bands of "silicified" 10(1e
material. One o:f these on assay showed traces of golc1
and accon1ingly was opened np by short chives for GO
feet North and 40 :feet South of the crosscut. '1'he
results proved disappointing however, and the work was
c1iseontinued. 'l'his Jens was here abont 30 feet wide.
Because of its supposcd correlation with the Grifftths
]iJle of lode to the Sonth this lws been called the Griffiths
l~xtcmsion. No trace was :found ill this crosscut of a
Southward extension o:f the Bird in Hand line of lode;
but so discontinuous and lenticular are these "siliei­
nod" lodes, especially those revealec1 in the Cyanide
workings, that little value can be attached to their ap­
parent absence at any pnrticular point. This fact is
particularly c1emonstrntet1 in any attempt to correlate
information derived from the logs of nd;jacent boro
holes (lrillerl through this eoulltq.

The Iron Du7ce G.M.L. 5577.

'1'his lease lies immediately west of t.he Bmpress of
Coolgardie lease, and outside the property held by Con­
soliclated Gol<1 Mines of CoolgarcUe, Ltd. The ore body
is n narrow quartz reef on the West side of an ironstone
knoll. 'I'he reef eannot be traced for more than about
:JO feet on the surface but at the time of inspect.ion had
been opened up to a vertical depth o:f abont 1:30 feet.
H averaged about 2 feet wide bnt was somewhat
irregular, often pinching to less than six inches. At the
time of inspection (May, 1941) this property was under
option to New Golcouda Gold Mines 'N.L. Some dch
stone has been obtained from this reef, the official pro­
duction up to .J'uly, 1941, (given below) being 571 tons
of ore treated fOT 481,2'1 nne ounces of gold, or a yield
of IG.8 dwt. per ton.

BORING.

Nineteen climnOlHl drill holes have been snnk from
the surfaee to intersect the vnrious lodes of the '1'inclals
Group. Bores Nos. 1 to 4 were drilled by the Govern­
ment, Nos. 5-7 by the Western Mining Corporation dur­
ing the period of an option held by them ovel~ the
property, anc! Nos. 8-19 were drilled by the presen.t
Company. TlI'o surface bores lI'ere also dri lled by the
Western l'Ilining Corporation into the Big Blow Lode
(JJl G.M. L. 5248. The loealities and (lireetions of all
these bores have been plotted on the surfaee geological
map (Plate XIV). All existing information and detailed
logs of these ])ores were kindly made available to the
writer by the mtlllagement, but no deseriptions of these
wj]] be included here.

A noticeable featUl"e of this boring is the :fact that
no attempt has been made to drill into the 'l'illdals Main
Lode from the surface on the IVestern side. '1'his is
particularly surprising in that the lode is known to dip
at a steep angle to the West, whilst two Iines of aplitie;
dyke rock, the Alicia and the Empress of Coolgardie,
appeal' to be converging to the "Vest of the Main Lode.
The only exploration of the ~West wall country rock is
c:oniined to three horizontnl bores (3008, i](JOE and
:oOO'l') drilled from the No. il level. These have inl·estj·
gnted the country North of the Main Shaft, but no
bores have penetrated any (listance into the "Vest wall
country South of the Main Shaft.

Many of these surface ])ores have eonfil'lned the pre­
sence of numerous subsidin ry parn lIel lenses of "siliei­
fied" lode material in the country between the Main Lode
:mc1 the Cyanide Lorle, but evidently none of these have
proved sufIiciently rich in gold to warrant development
at the present time. It lllay be note(1 here that no trnee
of the 'I'indals Main Lode fOl'mntion was found in bores
No. 7 an(l No. 11 put down North of P 8hnft to test
the possible Northern continuation of the lode at depth.
'['his tends to confirm the evidence that the lode channel
:folds back on itself just "Vest of :b' 8hnft. Apparently
HO attempt has so far been made to explore the ]Jossie

bilities of the lines o:f aplitic lode further West of
'I'indnls, viz., the Alicia line on G.M.L's. 5:nS and 5317
:md the Empress of Coolg:ndie line on G.JVI.L 5295, as
mentioued a])o,-e.

MINING AND TREATlVLEN'l'.

Although the question of the mining and treatment
of the ore at Tindals G.J\J. is outside the scope of the
present report and was not investigated by the writer,
a few notes may not be inappropriate here, especially
as the Whole subject is inevitably bound up with con­
siderations of geologic:ll oeCUl"l'enee and assoeiation.

On the whole, the ore aud conntry in the Tindal&
Main Lode channel is strong, and, assisted by the high
:11lgle of dip, is fairly good holding ground. '1'here are,
however, eertain thin seams usnally of al1lphibolite schist
in the basic schist walls of the lode which on exposure
to air seem to lose the power of coherence. '1'hese bands
fret away, and on being touched, disintegrate at the
snr:face into a nmning powder. In a few places thei
fretting of such seams has weakened walls and necessi ~
tated some timbering.

'rhe nplite lode itself is a rather brittle rock nucl
nsually breaks out well. Bloeks of ore in wide stopes!
occ-asionally beeollle seriousl.)' fractured anc! wealwnecl by



hcavy firing howcvcr, and if in addition thcy happcn to
be traversed by abu11(lant horizontal joints, as is frc­
qucntly thc casc, dangcrous fa1ls may occu!'.

In the past a grcat deal of oxidised ore was minc,l bv
opcn cut methods and at the preseut time an open Cll't

is being worked just South of .F Sha.J't in the North
cnd of the lode. 'rhe hulk of the ore now comes from.
nndergronnd in the snlphide zone. 'rh is is being mine,]
principally by various methods of overlullld stoping~

shrink stoping and cnt an,] fiJ] stoping, while some bench­
ing was attempted at 4(21).

l\O serious metaUurgi".al diflieulties lUll"(' been en­
countered in the treatment of 'rindals ore, Despite the
:lJ>pa;'ent close association of gold with the sulphides, it
IS eVIdcntly not present in solid solntion with them nor
in any way isolated by them, as the ore is free milling
all(l the gold is easily reeoverable by ordinary methochi
of erushing, amalgamation and cyanidation. The chief
concern regarding treatment appears to be adjustment
of the plant to obtain maximum reeoH'ry from properly
lw lanced quantities of both oxidised and sulphide ore.

BlJMMARY AND CONCLUSIONB,

'rhe 'rindals Go1<1 :iYline lies within a belt of re­
(']'ystnllised basic schists probably representing orJginal
interbedde(1 basic tnfTs and lavas, enclosed on both sidm.'
by belts of basic lava. To the J~ast of the mine is a
prominent horizon of bloekv lavas whieh form undulat­
ing ridges :md which can" be tl'llced from Sout.h of
Tindals up to the outskirt.s of CoolgaTdle '['ownsite.

The whole area is folded along a major East-~West

axis and 'rindals lies on the Southern limb of the folc1. "

'rhe 'rindals Main Lode is a compOUlHI, post folding
add intrusive body. It eonsists of fine gTained, siliceous
acid material (" silicified" ore) which eontains little
sulphide mineral and is usually non-aurifeTouS; and of
medium to coarse grained aUTiferous aplit.e whieh is
usually well mineTalised,

These t.wo vaTieties of rock are eonsiderod to be co·
mugmatic. 'I'he former probably n'lnesellts nn eud."
phase injeetion of very fluiil awl volatile acidic mateTial
at fairly high tempel'atmes along planes of laminat.ion
in the basie schists. 'rhis material has pTobably
metasomat.ically replaced amI absoTbeil basic schist
material, thus alteTing its OTiginal composition. '['he
latteT rock, the aplite, is consideTed t.o have followed
afteT the" silicified" ore as a later phase of injeetion
at 10weT tempeTatuTes. The mineralisation of the aplite
with concomitant int.Toduetion of gold was pTobably an
encl phase pTOcess carrieil ont at falling t.emperatuTes.

'rhe Tindals Lode is essentially low grade, partieularly
in the ·sulphide zone, t.hough there is evidence of some
secondary e1ll'ichment in t.he zone of oxidation. 'rhe
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guld is rather il'l'egularl,Y cli,tributed in the lode e1ulIlm'.1
and this distribution is controlled by lithological rather
than structural factors. "

Ueologically there appears to be no reaSOll to antic'i·
pato any immediate 01' nppl'edable dimillutioll ill the
dilll():lSiollS of the lode c!w"nnel with increasing depth
nor IS there any evidence to suggest either enrichment
or impoverishment at depth. Giving account. to tho past
lJiftOTy of t.he mine, however, it is unlikely that t.he 01"0
will SIIOW any material improvement in gl'acle \\'ith in­
treasing depth.

PHODuc'rION.

The fo1lowing table gives as complete as possible an
'ilwlysis of the rccoTdec1 production 1'01' the Tindals area
the bulk of which is at present being held by Consoli~
(~ate(1 Gold Mines of Coolganlie Ltd. These production
fIgmes date from t.he t.ime of first offieial Tecords np to
,J illy, 1941. Exist.ing lenses are typed in capital letters
'llld voide,1 leases which ha\'e occupied approximately
the same block 01' blocks of gToul1d have been bracketed
together.

It has been found possible to subdivide the production
of the 'rindals Group of leases into the seven main sub­
groups :-'J'indals, :~l11press of Coolgarilie, Dreadnought,
Plagstaff, Lady Oarmen, Undaunted-Lady Charlotte,
Big Blow, and Lit.tle Blow. '1'he production of 'I'indals
bub-group has been further subdivided into that of the
principal lodes which have been worked in the central
]'loek, viz., Central ('rindaIs Main Lode), Bird in Hanil,
Griffiths, JOersever,mc.e anil South-IVest.

Oilieial produetion figures for the Coolganlie Centre
of the Coolgardie District, whieh are listed umler the
heading of Sundry Claims give (up to 1940) the follow­
ing figures:-

Alluvial, 201.82 fine oz. ; dolliecl and speeimens,
2,591,89 fine ozs.; ore treated, 61,016.28 tons; gold
therefrom, 22,809,66 fine ozs.; total gold, 25,603.37 fine
ozs. 'Phese figures represent the proc1uction from voided
prospecting areas and other SOUl'ees not recorded else­
where, and no doubt a considerable portion came from
t1le 'rindals area but beyond recording this faet, lit.tle
ean be done to i(1entify this source of production furthe!'.
Ji'urthermore, up to the end of 1941 an amount of
15,347,59 fine ozs. of gold has been reported by Banks
and Dealers f1'om the Coolgardie District generally. This
\\"as mainly in the form of alluvial and specimen gold,
of which a certain proportion could no doubt be allo­
cated t.o the Tindals area.

The production for the Master-key Group to the South­
Bast of 'l'indals, but within the area examined and
mapped, has also been ineluded in t.he following t.able
on pages 100, 101 and 102.



TABLE SHOWING PRODUCTION FROM TINDALS GROUP, COOLGARDIE, TO JULY, 1941.
E,cisti11g Leases a1'e shown in Capital Letters. Leases bracketed occupy appl'oximately the same block or blocks qf ground.

Group. Sub-Group.

I
Registered Name of Company or I

Lease.
No. of
Lease. Period.

I
DoIlied and I
Specimens. I

Ore
Treated.

I
Gold

Therefrom.
Total
Gold.

Grade. Silver.

TINDALS Tindals (Central) CONSOLIDATED GOLD MINES OF
OOOLGARDIE, LTD.

TINDALS No. I, etc.

FRANK ... . ..
CoIlins Cyanide Plant

Tindals Coolgardie G.M. Co.

Tindals Coolgardie G.M. Co.

Tindals Extended

Total

5245, 5246,
5247, 5248,
5259, 5295,
5296, 5297,
5317, 5328,
5330, 5333,
5334, 5466,
5481, 5482,
5483, 5484,
5486, 5488,
5502, 5504,
5505, 5532,
5548
5245 (5246,
:3247)

5317
TL'o439H,

:366H
:3824, 3830,
4227, 4323,
4326, 4544
2033, 3718,
3756, 3824,
3830
1641, 1835,

1936
1939
1940
1941

(to July)

1935

1935
1935-39

1906-16

1897-190:3

1897

fine ozs.

1·14

1·14

tons (2,240 lb.)
75·00

43,106'00
G9,08.5· 70
42,772'00

40·00

(32,550'00
tons sands)
102,051'10

41,019' 25

18·00

298,IG7 ·0:3

fine ozs.
22·92

8,764·39
12,857·28
7,:344' 38

20·27

1,90:3'45

26,457'27

8,713'74

2·00

66,287'70

fine ozs.
22·92

8,764'39
12,857' 28
7,544'38

20·27

1·14
1,905'45

26,457'27

8,713'74

2·00

66,288'84

fine ozs. per ton.
0·306
0·203
0·186
0·17G

0·607

0·058

0·269

0·212

0·111

0·222

fine ozs.

878·G6
1,213 ·71

695·53

2,687'90

(Bird in Hand) Bird in Hand ...

Total

{ 4677
= 3G74

1917-19
1899-1900

67G·;30
lO?·GO

G85·1O

79·36
29·16

108·61

79·36
29·15

108,;31

0·138
0·279

0·158

(Griffiths) TINDALS OENTRAL
Griffiths G.1\'1. ...

Griffiths Leases

Morning Star ..
Lily... .
Morning Star South ...
Star of the South
King's Lynn ...

Total

5269
46G7

= 4448
73, 1902,
3566, 3701,
3811, 3813,
3998

1902
3555
3701

73
353G
3619

1932-33
1917-26
1913-15
1900-12

1897-99
1898-1900

1899
1897-1904

1897-98
1899-1901

4·1G

4·16

l'U'OO
17,782':30

676·26
3:3,024'00

357·00
342·75
250·00
975·00
45·00
77·00

55,669'50

20·02
2,043'31

79·40
13,909' 83

623·63
217·64

30·63
819·75
40·86
36·40

17,721'47

20·02
2,047'47

79·40
13,909· 83

623·G3
217·64
30·63

819·76
40·86
36·40

17,726·63

0·142
0·116
0·118
0·397

1·467
0·635
0·122
0·840
0·908
0·472

0·318



Tindals (Per. Perseverance G.nI's., Ltd. ... r 3415, 3416, 1905-07 ... 2,268'00 1,430'89 1,430'89 0·631 ...
severance)

~
3415, 3416, 1903-04 ... 1,849'00 1,836' 73 1,836'73 0·993 ...
3968

Sherlaws G.:M. Co., Ltd. ... l 3415, 3416, 1897-1903 ... 13,305'00 5,977'06 {i,977'06 0·449 ...
3968

Sherlaws No. 1 South ... ... 3695 (3510) 1899 ... 10·00 1·79 1·79 0·179 ...
Perseverance Extended '" ... 3252 1897 ... 55·00 5·32 6·32 0·096 ...

Total ... ... ... ... ... ... 17,487'00 9,2;51' 78 9,251'78 0·529 ...

(Southwest) ... Tindals South ... ... ... .. . 4328 1908 ... 20·00 4·75 4·76 0·237 .. .
Tindals Consols ... ... { 3659 1899 ... 6·00 1·49 1·49 0·248 ...

= 3561 1898 ... 172·00 37·83 37·83 0·222 ...
Tindals Central ... ... ... 1835 1897-98 ... J75'80 69·08 69·08 0·393 ...
H. ROBARTSON ... ... '" PA5417 1941 ... 26·00 5·38 6·38 0·207 ...
H. Robartson ... ... '" '" PA5297 1940 ... 92·00 24·64 24·54 0·266 ...

Total ... ... ... .. . ... ... 491·80 143·07 143·07 0·299 ...

Sub·Group Total... ... ...
I

... 5·30 372,500'45 93,512'53 93,517 ·83 0·251 2,687'90

Empress of Cool· EMPRESS OF COOLGARDIE ... 5296 1934-36 ... 429·51 103·84 103·84 0·241 3·22
gardie Great Empress of Coolgardie '" ... 5197 1924-26 _. 82·00 29·84 29·84 0·363 ...

Emp,"~ of Coolgo,,"' ... { 1865 1906-13 ... 2,321'50 859·46 859·46 0·370 '"

Empress of Coolgardie-Phoenix 1865 (1111) 1899-1906 ... 12,028':30 4,524'96 4,524' 96 0·376 '"

G.M's., Ltd.
Empress of Coolgardie (1896) G.M's., 186;3 1897-99 ... 2,868'00 I 950·53 950·53 0·331 '"

Ltd.

Sub·Group Total '" ... ... ... 17,729'51 6,468'63 6,468'63 0·365 3·22

Tindals Dread· Dreadnought Leases ... ... r 4555, 4561, 1923 ... 124·04 70·79 70·79 0·570 ...
nought

1
4555, 4561, 1918-22 ... 838·]4 957·45 957·45 1·142 ...
5065 (4563)

Dreadnought ... ... '" l 4555 1916-17 ... 86·85 870·10 870·10 10·018 ...
Cosmopolitan ... ... '" '" 4106 1905 ... 5·00 1·91 Hll 0·382 ...
Edwenia ... ... ... ... 3997 1903 ... 150·00 6·81 6·81 0·045 '"

Just in Time ... ... ... ... 1491 1897-98 ... 235·00 91·05 91·05 0·387 .. .
DREADNOUGHT EXTENDED '" 5297 1933-34 .. , 379'69 215·43 215·43 0·660 ...
Deny Ormond ... ... ... { 5263 1933 ... 60·00 11·34 11·34 0·189 '"

= 5199 1924 ... 58·00 4·27 4·27 0·073 ...

Sub·Group Total ... ... ... ... 1,936'72 2,229 ·15 2,229'15 1·161 '"

Flagstaff-Lady Flagstaff ... ... ...

{
5398 1936 ... 52·00 7·03 7·03 0·154 '"

Carmen :Flagstaff G.M's. '" ... 1604, 1605, 1902-06 ... 1,311'00 463·20 463·20 0·355 '"
2753, 3810,

3955
1604, 1605, 1895-1901 ... 9,535'50 4,102'36 4,102' 36 0·430 ".
2753, 3810,
(3658,3672)

Rio Tinto ... ... ... ... 4479 1915-19 ... 428·30 130·12 130·12 0·303 ..,
Victor ... ... ... '" r 4377 1910 ... 173'50 53·60 53·60 0·309 ...
Gladys ... ... .. . '" l 4391 1910 ... 184·00 13·92 13·92 0·076 ...
Homeward Bound ... ... 4262 1906 ... 84·00 16·68 16·68 0·197 ...
Thistle ... ... '" ... '" 4354 1908 ... 20'00 17·99 17·99 0·899 .. .
Star ... ... ... ... ... 4303 1908 ... 126·00 38·23 38·23 0·311 ...
LADY CARMEN ... ... { 5486 1936 ... 88·00 20·86 20·86 0·237 ...
Lady Carmen ... ... .. . 4556 1916-24 74·83 1,077'99 506·90 581·73 0·539 ...

Sub-Group Total '" ... ... 74·83 13,080'29 5,370'89 5,445'72 0·416 ...
'.



~ABLE SHOWING PRODUCTION J<'l'tmr TINDALS GROUP, COOLGARDIE, TO JULY, 1941-continued.

Group. Sub.Group. Registered Name of Company or I
Lease.

No. of
Lease. Period. I

Dollied and I
Specimens.

Total
Gold. Grade. Silver.

TINDALS- fine ozs. ton (2;M0 lb.) fine ozs. fine ozs. fine ozs. per ton. fine ozs.
contd. Undaunted Lady UNDAUNTED ... ... ... 5330 1934---36 ... 495·00 90·98 90·98 0·183 ...

Charlotte { Coolgardie Prospecting, Development r 4093,4117 1910 ... 97·00 18·73 18·73 0·193 ...
and Mining Co.

~
4093, 4117, 1908-09 ... 818·00 275·48 275·48 0·336 ...
4345, 4347

Undaunted Leases ... ... 4093, 4117 1905-07 ... 1,737 ·00 462·21 462·21 0·266 ...
Undaunted ... ... ... 4093 1904---05 .. . 565·81 156·39 156·39 0·27& ...
Nelson ... ... ... .. . 5449 1935-36 ... 102·00 15·75 15·75 0·154 ....
Iron Duke ... ... ... 4486 1915-16 ... 197·00 48·13 48·13 0·244 ...
Charlotte ... ... ... 4542 1915 .. . 5·00 15·14 15·14 3·028 ...

666, 1384, 1902-03 ... 193·00 1,214'36 1,214· 36 6·280 ...
2419, 3549,
3818

Lady Charlotte G.M's., Ltd. 666, 1384, 1899-1901 ... 9,511'00 5,174,63 5,174·63 0·544 ...

l 2216, 2357,
2419, 2826,
3549, 3818

Sub·Group Total ... .. , ... ... 13,720'81 7,461'80 7,461'80 0·543 ...

Big Blow ... Big Blow ... ... ... .. . 4261 1906-10 45·18 1,186'50 496·25 541·43 0·457 ...
Big Blow Flagstaff G.J\!I's., Ltd. ... 4091 1904---05 1·98 589·00 155·45 157·43 0·267 ...
Big Blow Flagstaff G.M's., Ltd. ... 3590 1899-1904 ... 5,111'00 2,065'24 2,065'24 0·404 ...
Big Blow, Ltd. ... ... ... 35, 3590 1898 ... 2,674'00 598·58 598·58 0·227 ...
Big Blow, Ltd. ... ... ... 35 1893-97 .. . 429·00 122·11 122'11 0·208 ...
Golden West ... ... ... .. . 4137 1905 ... 19·00 3·01 3·01 0·158 ...

Sub·Group ... ... .. , ... 47·16 10,008'50 3,440'69 3,487·85 0·348 ...
Little Blow ... Resource ... ... ... ... 4384 1909 ... 40·00 6·76 6·76 0·169 ...

Little Blow and Golden Ridge Ex· 2596, 2392 1897 ... 9·00 7·98 7·98 0·886 ...
tended

Coonong ... ... ... ... ... 3524 1898 .. . 39·00 9·63 9·63 0·247 ...
Coolgardie Enterprise ... ... .. , 4363 1909-10 ... 365·00 116·07 116·07 0·318 ...
Albert ... ... '" ... ... 4186 1905 .. . 29·00 25·09 25·09 0·865 ...

Sub.Group Total ." .. , ... ... 482·00 165'53 165·53 0·343 ...
IRON DUKE '" ... ... ... 5577 1937-41 .. . 571·00 481·24 481·24 0·842 ...
Wallaby ... ... ... ... ." 5531 1938 ... 13·00 3·49 3·49 0·268 ...

Group Total ... ." .. , ... 127·29 429,242'28 119,133'95 119,261'24 0·277 2,691'12

MASTER. ... ... ... J\!Iasterkey ... ... ... { 5269 1932-38 ... 476·00 65·39 65·39 0·137 ...
KEY H. O. ALLOM ... ... ... PA5442 1941 ... 38·00 5·38 5·38 0·141 ...

H. O. Allom ... ... ... PA5145 1940 ... 54·00 6·70 6·70 0·124 ...

Total ... ... ... .. , .. . ... 568·00 77·47 77·47 0·136 ...
Keystone ... ... ...

{
5465 1935-37 ... 125'50 17·66 17·66 0·140 ...

E. A. Cm},TNING ... ... PA5402 1941 ... 60·00 7·14 7·14 0·119 ...
E. A. Gunning ... ... ... PA5310 1940 ... 31·50 2·19 2·19 0·069 ...

PA5175 1939 ... 28·00 5·93 5·93 0·211 ...
PA4970 1938 ... 51·00 9·44 9·44 0·185 ...

Total ... ... ... .. ,

)
... ... 296·00 42·36 42·36 0·143 ...

Group Total ... ... .. , ... ... 864·00 119·83 119·83 0·138 ...
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nT<~POR'r ON TITI~ AVA.TLABILITY OF SHALE Nr
TIrE S'I'Nl']~ BRICK WOIU{S, BYli'ORD.

D,/f H. J. Ward, D.Sc.

LocaUon.

't'he state Briek Works are at the end of Pan road,
Byford, whieh is in Coekbul'll SrJll11d LoeatiOll 402, South­
Weste1'll Division. Pan roa(l branches orf the Perth­
Bunbury road in a South-liJnst.el'ly direetioll approxi­
mately 2.3 miles from Perth.

Mcans of Acccss.

By road and ra i1.

Uel/cml Ucnlogy.

'rhe quarry i~ ill the upper shales of the Cnrdup series.
The shale", al'e bounded Oll the vVestern side of the
quarry by a cOllconlant basic intl·usive. 'rhe contact
between the shales and concordant basic intrusive has a
dip of 60° W. and an approximate North-South strike.
On the ]iiaste1'11 side of the quuny the shales lie con­
formably on sandstone of the .Cardup Series. 'rhe eon­
tnct bet,vecn the sandstones and shales has a dip of 51 °
VV. and an approximate North-South strike.

In the North-Eastern comeI' of the quarry there is ::.t
fiexuring of the beds. '1'he strike changes from N. 10°
E. to N. G:5° ,V. hut reSlll11('S its normal direction in 120
feet.

Activity.

At present the only activity is in the main quarry
which is almost in the centre of the hoMing. 'rhe depth
of the quarry varies from 15.3 feet on the Eastern side
to 4.0 feet on the vVestel'll side. The quany is roughly
800 fc'et long by 180 feet wi(le.

Water S'upplics.

't'he Sta te Briek Works are supplied. by the water from
hyo soaks, about one and a half miles East of the quany.

Product'ion.

Operations were started in 1914. 'l'able I shows the
number of bricks sold since 1927 and gives some idea of
the prOduction.

North of the qmlrry the continuity of the shales is
interrupted by the discordant intrusion of a younger
liasie rock "'hieh has a vVest01'ly trend. 'rhe width of
the beds is restrictell to about 50 feet at ] 20 feet from
the North-vVestern corner of the quany.

J<'urthe1' on there is a local bulging of the eoncon1ant
hasie intrusive This bUlging' also causes a redudion in
I he thickness of the shales.

At approximately 350 feet from the Northern end of
the quany the bells resume their normal trend for a
fUl'ther 370 feet; then the shales are cut off by another
discordant intrusion.

South of the quarry there is no surface indication of
any interruptions in the eontinuity of the shales within
the boundaries of the holding.

Plans and Sections.
A geological plan logether witlI tl'Unsverse and longi­

llHlinid seetiollS anollljl:my the l'el'ol'!:. (Plates XV"
XVI.)

206,400 cubic. yarlls

83,734 cubic yards
122,750 cubic yanls

Total

All/mml of 8/wle Available.

The mnount of shale available outside the present
limits of the quarry and to the same depth as the floor
level of the quany is as follows:­

North of the quarry
South of tl1(' qual'l'y

Rcco1Jtmcndalions.

Sites for six boreholes have been located. Five sites
are inside the qnarry and one is to the Sonth of the
quarry. The boreholes will test the depth at which the
shale wi]] become too hard for brickmaking. 't'he bore­
holl's are so placed that they will test the shale available
if a 70° batter an(1 a minimum working width of a 100
feet is used.

Number of
Bricks Sold.
14,902,138
14,795,668
12,000,754

:1,027,013
3,063,734
:1,104,355
4,222,216
6,769,580
8,433,751
7,984,220

10,303,748
12,738,098
!J,685,O(il

10,489,002
12,70(),302

5,535,'807
6,502,752
7,043,748

't'ABLE I.

Period.
1927-28
1928-29
1929-30
19.30-31
19.31-32
1932-33
1933-.34
1934-3;j
1935-36
1936-37
J 937 -38
J9:18-3D
1939-40
ID40-41
1941-42

1942-43
ID43-44
ID44--U;
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Aerial Photogrtl,phy
Alicitl, G.M.L.
Alunite
Argyle Basin
Argyle Station

Baker's Hill
Baladjie
Basalt
Beete Siding
Biconulites hardmani
Bidaminna, Lake .
Big Blow G.l\LL .
Bird in Hand Lode
Blatchford, T.
Boodtl,rie Station
Bow River
Bullsbrook ...
Burt Range
Burt Rtl,nge Series
Byford

Camarotoechia
Cambrian ...
Ctl,rboniferous
Carlton Range
Carr Boyd Ranges
Chalk
Clackline
Clarke, E. de C.
Cockatoo Series
Coodawa
Corrosion Survey
Crow's Nest Trig.
Cyanide Lode

Devonian ...
Devonian, Upper
Diamond Drilling, Mt. Palmer ...
Diamond Drilling, Norseman
Dixon Range
Dowd's Hill
Dreadnought G.iVLL.

Ellis, H. A.
Elvire River
Empress of Coolgardie G.M.L.
Eucla Division

Faulting, Kimberley Division
F'eneotella ...
Flagstaff G.iVLL. ...
Folding, Kimberley Didsion
Forman, F. G.

Gingin
(]ir~anella
G.iVLL. 1460, Norseman .
G.iVLL. 1481, Norseman .
G.M.L. 1502, Norsem'tn .
G.l\LL. 1580, Norseman .
Griffith's Lode
Greenstone Series ...

Httrdman B,tsin
Hardman, E. T.
Hal'dman Range
HCA.ney's Find
Hematite
Hematite, micAccons
Hill 60 Lode
Hobson, R. A.

Iron Duke G.iVLL.
Iron King Mine ...
Iron Ore
Ironstone, 0lackline

Page.
73
45
50
75
73

58
60
73
44
80
55
95
95
73
65
74
65
73
83

103

83
73, 77, 78

76, 84
75
75
65
58
73
82
69
64
65
95

73, 82
75, 76

89
51, 53

75
56
95

50
74
95
54

75
83
95
75
50

65
80
51
51
51
51
95
77

75
73
73
89
56
56
87

50, 51

98
51
56
58

Jack, R L.
Jaspilite
Jilbadji

Kimberley Division, East
Koolyanobbing

Lady Carmen G.iVLL.
" Lepidoden11'On "
Leptophloe1irn austmle
Little Blow G.iVLL.

Mahony, D. J.
Marl
Matheson, R S.
Meckering ...
iVleier's Find
Miles, K. R.
Mosquito Creek Series
Mt. Brooking Series
Mt. Caudan
iVIt. Elder Basin
Mt. Elder Series
Mt. Magnet
Mt. Palmer
Muchea

Negri River
Negri Series
Norseman ...
Northam
Northern Territory
Nullagine Series ...

Oakes-Duraek Boro
Oil Possibilities, Kimberley Division
Olendlus jOl'l'esti ., .
Ord River .,.
Ore Reserves, Koolyanobbing

Panton River
Permian
Perseverance G.iVLL.
Phosphate, Lake Bidaminna
Pippingarra Creek
Poondana ...
Port Hedland
Pre-Cambrian
Productella ...
Publications
Pyrite, Norseman .. ,

Ragged Range
Recllic;hia
Repatljation Building
Rcserve 8828, Perth
Rosewood Basin ...

Salmon Gums District
Salterella 7wrelmani
Scaddan Siding
Seabrook
Shale, Brick
Shaw River
Soils, Northam
Speewah Station
" Southern Maliee "
State Brickworks ...
Stmparollus
Stratigraphy, Kimberley Division
St1'Op7wnella
Sulphides, Norseman

. SYl'ingopora

Page.
73
57
62

73
56

95
83
83
95

73
65
51
64
89
50

75, 77
85
56
75
80
87

60, 89
65

73
80
51
64
73

75, 77

73
86
79
73
57

74
74, 76, 85

95
55

65, {)S

65
65

74, 77
83
51
51

73
79
63
63
75

54
79
54
64

103
65
64
73
54

190
83
76
83
52
83
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Talc
Teiehert, C.
Temporary I~eserve 1087H
Temporary Reserve I088H
Tertiary
Three Springs
Tindals
Tindals Main Lode
Transport ...
Trig. Station MYI
Turner River
Twelve-Mile Creek

Underground Water Supplies, Salmon Gurus

Page
68
62
78
78

65, 7'k
58
81

8'k
,10
46
5l±
f57

43

Wade, A....
Ward, H. J.
Water Supply, Port Heclland
White NIount'1in I~ange

Winters. R. J.

Yana Yarm L~.kes

Yellowdine Gold Development, Ltd.

" Zebn " l~oek

Page
62

39, 40
64
62
62

69

!'i8
78

62, U
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'The Unr7I'?' Secretary for lti'incs.

En1'olmcnts.

1. KALGOORLIE SCHOOL OF MINES.

I forward ]H'rewith, for tho information of the Hon.
:l\Jinister fo!' Mines, my ","nnua] Report for 1945.

The resignation of Mr. Meredyth is greatly regretted
anc] it is fitting that I should here pay a tribute to the
value of his work at the school, which was often cal'l'ied
out under serious difficulties due to ill health.

In May,. M1'. A. C. McDonald, Senior Research Metal­
Imgist in the Kalgoorlie Metallurgical Laboratory, re­
signed in order to accept a similar position with the
Broken Hill Associated Smelters Pty. Ltd., at Port Pirie.
1111'. McDona1d, who had occupied the position for three
years had done good work in the laboratory, particnlarly
in the field of pyrometallurgy in which he had had a
long training.

The position of Senior Research Metallurgist was fil~d

by the appointment of Mr. R. W. Wilson, who had held
the position of Assayer and Assistant Research Metal­
Imgist for 11 years and had done excellent work in that
position.

Mr. M. A. Moore, assistant in the laboratory for
nearly two years owas appointed to the position vacated
by Mr. vVilson and he in turn, was succeeded by Mr.
K J~. Hughes, a retnrned serviceman of the last war
who had had excellent training at Perth 'J'eclmical Col­
leg'e and the University of W.A.

Late in October, Mr. E. H. Illidge, Lecturer in Mathe­
mntics and Physics who had been on special war service
in the R.A.A.P. for four and a half years, returned to
duty and in consequence :M1'. S. Edelman, Assistant
Lecturer in Mathematics and Physics, who had taken
charge of this department during Mr. Illidge's absence,
returnecl to his former position, while Mr. C. Cockram,
who had very capably cal'l'ied on Mr. Edelman's work,
retired from the service of the school. Mr. Cockram's
work has been excellent nnd he has gained the approval
of the students and the other members of the Staff, all
of whom regret that it should be necessary for him to
sever his official connection with the School of Mines.

Al! members of the Staff have carried out their work
capably and have continued to give excellent service to
the school.

81((/1'.
At the end of the first term M1'. C. C. Meredyth,

Lecturer in .Engineering, found it necessary through con­
tinued ill health to tender his resignation and the classes
under his control have since been successfully carried
on by part-time instructors, Messrs. VV. G. Gobbart and
H. D. Golding, to whom the thanks of thc school are due
for their valuable assistance.

CorresponeZence 001£.1"scs.

The total number of students who enrolled for these
classes during the yem' has been as follows:­

Service and
Ex-Service
Personnel Civilians

Mining I 34 6
Mining II 1 1
Metallurgy I 23 0
Assaying I 2 2
Ore Dressing 10 6

These courses have been of very great value to those
who by reason of distance from Kalgoorlie have been
unable to attend classes in person and have in many
cases led to the students finally coming to Kalgoorlie in
order to obtain the benefit of personal instruction.

15
70

G
20

Individual
Enrolments.

349
372
367

7;34
GIS
522

First Term
Second 'I'enn
'I'hij'(l Term

The total number of imlividual students enrollel] dur­
ing' the year was 421, malIc up as fol1ows:

Class
Enrolments.

Coorresponrlencc CUllrsC En rolmellts.

Civilian
Serd,ce anc1 JiJx-Serviee

Communwealth lIeconst1'ncl ion l'1'(!inces.

Pull-time
Part-time

'1'hese studl'nts are discharged service personnel who
have been considered eligible and suitable for either full­
time or part-time training under the Commonwealth Re·
constrnction 'l'raining Schcme. '1'he former are assisted
by weekly payments while the latter have all fees paid
1,.1' the Commonwealth, anc], in addition, receive annual
allowances for the jJurehase of books and instruments,
ns also ilo the full-time trainees.

:B'pes receiyed for investigations conducted in the
l\letalllll'gical Lahoratory k\ve amounted to £27.

'J'hes(' fees have heen paid into spedal trnst funds
wh ieh :11°e used to defray the cost of conducting the
former' nnd of punhasing supplies, ete. for tlll' Metallur­
gical Laboratory.

1I.A.A.f? Personnel.

TheO'e were RA.A.P. pl'l'sonnel from the Kalgoorlie
station of the R.A.A.J<'. who were admitted to classes at
spcdal eoncession fees approved by the then Hon.
Minister for Mines in 194'L 'I'he majority of these men
have taken full advantage of the concession as long as
they remained in KalgooTlie but, unfortnnately, many of
them have been posted to other stations before eomplet­
ing a yeHr's eOlll'Se.

Revenue.

'I'he revenne from fees, not including Conespondence
Course and :Metnllmgical Laboratory fees, has been
£472 13s. 3d.

Public Assays ani! Mineral Detc1'1ni1wlions.

'1'he number of free assa \'S and mineral determinatiolls
('a Hied ont hy mem110'1'8' of the Staff for prospectors
during the ypar was as follows:-

Assays for goW am] other metals 152
Mineral detenninatiol1s 49

In arldition to the information furnished in this way,
members of the Staff are called upon to give informa­
tion and advice about the occurrence, value and exploita­
tion of Jllany minerals of commercial importance.



107

Commonwcalth RCC01l811'IIcliIJlI Train·ill[1 Scheme.

lJuder this seheme by whieh ex-serviee persollnel are
assisted to take up full-time or part-time professioll111
or vocational training the following stm]ents elll'olleel
during the past year:-

Full-time 6
Part-time 2-0

As the servieemen are being demobilised more and
more are applying for training under this scheme either
to continue courses of instruction commenced before en­
listment 01' to enter upon new courses eonnected with
the mining industry and it is quite probable that during
the next few years the number of ex-service personnel
taking up such courses will inn'ease very considerably.

Iv!etallllrgical LaUm·alol'y.

During the year 19 applications for investigations
were received and reports have been issued on all these
to the interested parties.

Up to the present time the majority of applications
have been for investigations into the treatment of gold
ores and problems con12.e.cte(l therewith and although SOllle
attention has already been paid to the treatment of non­
meta11ic minerals it is expected that as the gold mining
industry begins to expand as it naturally will-do after
the end of the war, further demands win be made on
the staff of the laboratory for investigations into tl18
treatment of these ores.

'fhe classes of investigations conducted or applied for
have been as follows:-

Gold ore and tailings treatment 17
Tin-Tantalum ore 1
Tin·Golel ore 1

A very interesting and comprehensive investigation has
been carried out for Blue Spec Gold Mines, N.Lo, which
had for its object the determination of a method of not
only producing an antimony concentrate but also of
extracting the maximum amount of gold as bullion and
the reduction of the gold content of the antimony con­
centrate below the maximum value agreeable to the pur­
chasm's of these concentrates. This work was highly
successful and showed an actual extraction and recovery
as bullion of 92 per cent. of the gold and the productio;l
of an antimony concentrate of gold eontent well below
the allowance maximum, together with a low grade final
residue, from a high grade gold-antimony ore.

In addition to. the work in the laboratory the operating
staff and the chrector spent six weeks at Ilavensthorpe
operating a small flotation plant and blast furnace
smeltin~ plant erected to determine the possibility of
recoverlllg the gold and copper from the ores of the
Phillips HiveI' goldfield. 'fhe work of the staff showed
that, with certain necessary improvements and aclditiolls
to the existing plant or with the erection of an up-to·date
plant ane] careful and exn,ct metallurgical control it is
possible to r.ecover a. high percentage of j)oth the gold
and copper 111 the form of copper bumon frolll the
oxidised and SUlphide ores c]iredly instead of by first
producing matte as an intennediate produet. '

In consequence of the resignation of Mr. A. C. Mc·
Donald and the promotion of Messrs. R. W. Wilson and
M. A. Moore, the fonner to the position of Senior He­
seareh Metallurgist and the latter to the position of
Assistant Ikseal'ch Metallurgist, it beeame neeessary to
rm Mr. M. A. Moore's position as assistant. Mr. Eo K
Hughes, a dbchargcc] serviceman and senior student of
the school has ~)een appointed to the vacant position, the
cost of ,vhich IS borne by the Council for Seientiilc am]
Industrial Research.

'l'he Comlllonwealth vote for the assisbnce of the three
lab?rato.ries at lVlelboul'llc, Adelaide anc] KaIgoorlie,
expll'es 11l ,Tune, 1946, but the Council for Scientific amI
Inclustrial Research has applied for a conti1Jlumc(~ of
the vote,. the amount now askec] for being £4,500 per
annum for a period of five year:,. 'l'lle Couneil appe'ars
to be quite satisfied with tile work of these laboTatories
and at a conference heW in MelbouTne in December. ] 945
appreciation "f H)I' valuable work of these laboratories
wa~ express.']~' the eX0-1:l.ti'<:·' officers 0" tIle 0011'W;1.

'1'he extension to the laboratory buildings has now heen
C'ompletecl Imd llils filled a long,felt ,vant by enabling
some of the to be set 11p in more suitable

thus tbe eongestion previously exist-
laboratory.

'rhe provision of means for abating and removi!1g the
dllSt produced in the dry sampling and dry crushing of
orC's hllS uot yet been put in hand, but should be made
during the :J1munl vacation so that the operating staf)'
lnay work lIn,I'>I' more healthy and less unpleasant eon­
,litions.

In conneetion with the 1V0rk of the laboratory 647
assays for gold, 112 ehemical analyses and 46 grading
tests have been carried out, apart from routine cyanide
(control analyses and analyses carried out at Havens­
thorpe.

Bllildin!!".

'l'euclel's have again been called for extenwl and inter­
nal lJainting and repairs to the sc.hool buildings which
have been asked for for many years.

'l'he neeessity for this work has been stressed. so often
nUll, it should now be apparent to the authorities con-
cel'lled that the so frequently put forwarc] were
justified anil that is only by carrying ont such work
at reasonably short intervals that the buildings ean be
presC'rved from deeay

Advisory C01l11Jlilt.ee.

During the year Mr. A. Bcange retired by efl'luxion
of time ancI Mr. W. R. Matthews was nominated by the
AmalganmtedWorkers' Union and approved by the Hon.
Minister for Mines as Ml'. Beange's successor on the
eommittel'. 'rhe other members of the committee were
re·nominated by the respective bodies which they repre­
sent unil wel'e again appointed by the Hon. Minister.

Meetings have been well attended and one important
result of the committee's activities has been the broaden­
ing of the seope of the aHiliation existing between the
Sehool of M.illes and the University of ·W.A. so that
students proceeding to a degree in Mining l~ngineering

of the UnIversity may now do so by taking two years'
,wlrk at eaeh institution.

~l'he committee has at all times taken a very live inter·
est in the school :llld I persona]]y have to thank its
members for very valuable assistance not only during
the ]Jast year, but also ever sinee its appointment.

'J'he M,.. G. l\L Lumb, has efJ1ciently cal'l'ied
out the senet:ny to the A,lvisory Committee
throughout the year.

Diplomas wul Cerlificates.

Diplomas allCl Certific.ates have been issued rluring the
year, as fo]]ows :--

D~=u 7
JVLines 's Certificates 2
Industrial 's Certifieates 2
ASS:1 ye'!,'s Cntifieatl's .I.
mectrician's Oertifieates 2
Dr:wghtm:m's Certificate 1

ScllOlarsllips.

The Junior Scholarship has for many years not
attraC'ted the euhies t.hat its value warrants and it has
been realised that one contributorY factor has been the
laC'k of instruction iu mathematics' provided by the State
PrimlllT anc1 ('entral s('hools. '['his has rest.ricted the
fieW o£ eligible eanclic'lat.es to boys attencling either the
State High Sehools 01' other seeolHlnry sehools.

Tn an enc1caY<JUr to effect an improyemenI. the scholar­
ship regulations have ]10W heen amencled so that boys
who are ulUlble to obtain nll' neeessary instl'uetion in
mathematies at the State schools may now
atlenil the Sc-hool of J\Iines ,·lasses Elementm'Y 'Mathe-
matics without being c1isqualifiecT from entering' for this
Scholarship.

A notifieatioll of this amenc1ment to the regulations
has been conveyed to all the sehools on the golelfields and
it is hopec1 that this wiJ] result in an increased entry in
hime for this Seholarship.
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Other scholarships and prizes previously enmnera tetl
have again been open for competition and the thanks of
the school are due to the donors of schglarships and
prizes who have in this way shown their practical
interest in the work of the school and the advancement
of its students.

Gene1'Ctl.

In consequence of my retirement on account of my
having passel1 the statutory retiring age,. it becomes
necessary to appoint a successor and I hope that the
Mines Department will be able to obtain a well qualified
man who will gain the confidence not only of the De­
partment, but also of the mining industry, the staff, anc]
the students generally, that is so necessary for success.

It is with great regret that I sever my oflicial connec­
tion with the school, extending over a period of 38 years,
and in doing so I am happy to express my sincere appre­
ciation of the cordial relations that have existed between
the Mines Department and myself and of the assistance
that has always been freely given to me and to the
school by all officers of the Department with whom my
relations have been always most happy.

To the members of the staff of the School of Mines,
to the members of the Chamber of Mines of W.A., and
to the general public of the goldfielc]s, I also tender my
sincere thanks for their valuable co-operation and sup­
port and confidently rely on the same assistance being
given to my successor and to the school.

Class
Enrolments

74
()2

54

were as follows:­
Individual
Elll'olments

45
38
35

·F~il'st rrCT1l1

Second 'rerl11
'1'hi1'(1 Term

St'afl:

In consequence of the nncertainty regarding the con­
tiunance of full scale oplerations on Wiluna Gold
Mines Ltd., and the resulting departure of technical
ofIicers, some changes in staff have been neeessary but
nil officers have carried on their classes satisfaetorily.

At-leudances, however, fell off towards the end of
the year owing to the departure of some of the stud­
C'nts from th.e to,Yn.

2. \YILUi\A SC[IOOT, OG' MINES.

3. NORSEMAN SCHOOL OF MINES.
Class work at the Norseman School of Mines has been

c'anied on continuously during the year and the results
of tho Annual ]Dxaminations have been satisfactory and
retleet credit on the Instruetol's who have given 111'
their spare time to conduct the classes.

Classes in operation have been as follows:­
Elementary Mathematics
Preparatory Mathematics
Prepar.atory Ohemistry
Pr.eparatory Physics
Workshop Practice I. awl n.
P"actical Electricitv
Preparatory Meeh~'l1ieal Drawing
Mechanieal Drawing 1. and n.
Chemistry 1.
Mathematics I.
Applied Mathematics.

Atteud:mce at classes has' been satisfactory despite
the llneel'tnin cOllditions brought about by the war but
with the cessation of hostilities and the gmdual dis­
charge of servicemen it is esop,ected that there will for
tilt' next few years be an increase in enrolments.

During the year the Registrar, Mr. K. n. nogg, re­
tired 011 acconnt of his transfer to another part of the
State and his duties have been undertaken by his suc­
(,('SSOI' .as :i\Jining Registrar, Mr. A. C. "\V. Manning.

My thanks are due to the members' of the Advisory
Committec, the Staff of Instructors and to the Regis­
tnll' for their valuable assistanee during the period
sinee the establishmenl" of the branch School and in
taking leavo of them owing to my impending retire­
ment I wish the School and all connectec] with it suc­
eess in the future.

G('1/'eral:

'1'he Advi80ry COl11mittee has continuoc1 to function
to the advantage of the School and the Registrar, Mr.
G. M. nickey, has cal'l'iec1 out his duties energetically
and enthusiasticallv in the face of difficulties caused
by the uncertainty 'regarding the life of the· mines.

Whether the Department wj]] be ;justified in continu­
ing th.e School will depend 011 the population and the
possible support to be given to the School by the resi­
dents of vViluna although it appears that the number
of employees on the mines will so diminish that insuf­
ficient stndents will present themselves.

'1'0 the staff and the AclYisory Oommittee my thanks
al'(' (tne for their valuable assistance during the whole
of the life of the Sehoo1.

Classes have heen conducted in Elementary Mathe­
nlatics, Preparatory Mnthematics, Applied Mnthematics,
1'n']'a1'nto1''y Yrechnnical Drawing, Mechanieal Drnwing
1., J\Iechanical Drawing' IT., Preparatory Chemistry,
Workshop Practice r. and n., Preparatory Geology,
Geology, Minemlog)', anc! Mining 1.

Yee:; eollected during the year amounted to £51.

En"l'olmcnls:

'1'1](> enrolments for 19:1:3

3
7
4

25
13

9
6

f)

2
7
2

";')
22
11

5
6
4

12
6

3S
]9

367

;"522

506

3rc1.
Term.

36
32
28
37
44
19
28
14

8
24,

7
8
1

12
1
5
1
7
1

5
10

4
17

6
45
32

10
2
6
6
2

37
12

9
6,\

2:"5
10

(ns

372

604

".)

12
2
:)

7
2

43
12

8
S

29
9
5
8
'I

16
8

46
39

349

754

747

ENROLMENTS, 1945.
1st. 2nd.

'l'erm. Term.
60 51
70 41
64 39
6:"5 47
65 45
17 18
:15 29
18 15
8 7

28 26
13 9

8 8
1 1

13 13

2 "
3 4
1 1
9 7
1 1
4 5
;3 2

CLASS

f1H1ividual Students, 194:"5

Total Class Enrolments, 194:"5

'rotal Class I£lll'olments, ] 944

Subject.
}~le11lentary MatllC'11latics
Preparatory Chemistry
Preparatory Physics
Preparatory Drawing ..
Preparatory Mathematics
Preparatory Geology
Mathematics 1. ..
Applied Mathematies
Mathematics n.
Physics 1.
Chemistry 1.
Engineering Chem istry 1.
"Engineering Chemistry 11.
Assaying 1.
Assaying IT.
Metalllll'gy 1.
Meta llurgy n.
Geology "
Mining & Economic Geology
Minenl10gy
])etrology
Mining 1.
Mining n.
Ore Dressing
Slll'veying 1.
S11l'veying n.
Ivfechanic"al Drawing r
::Vfeehnnical Drawing TT.
Applied MechaniC's
Meehanieal l~ngineering 1.
Meehanieal EllgilH'ering lI.
Internal Combustion Engines
Builfling Construdion
yrachine Design
Electrieal :Engineel'ing T.
81eetrieal I~ngineel'ing TT.
l~jngil1e Driving T.
,Engine Driving IL
'Workshop Practice I.
\VoTkshop Praetiee n.

Inc1ividual Stuc1ents, 1944, 351 313 30S
] 2/12/45.

B. n. MOORE,
Director, School of JliIines.
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SCHOOL OF MINES OF W.A.

ANNUAL BXAMINA'l'IONS, 1945.

PASS LIST.

Cl') denotes Terminal Pass Only.
Names are in order of merit.

" Denotes equal.

CHEMISTRY.
(First Courso)

lI'iINERALOGY.

D. J.

Pass-
lIfoore, M. A.

PETROLOGY.

MINING AND ECONOM1C
GEOLOGY.

Thesis Aecepted­
Crocos, A. J,

Pass-
Hewett, Jlf. H.
Patcrsol1, J. R.

lI1ETALLURGY.
(Second COllrse)

(Provisional pending Thesis)
l)ass-

Green, K. C. ll.

Pass-
Chilvers, J. K
]~rbe, J. W.
Canning, D. G.
Thomas, W. W.
Ibbotson, G. R.

ENGINEERrNG CHEMISTRY.
Credit- (Secolld COlll'Se)

Cockram, C.

Pass-
Barr, .T. C.

GEOLOGY.

rrhesis Accepted­
Walton, L. H.
nIuskett, G.
Hoffman, W.
Westaway, J. W.
Jllidge, K H.

Pass-
Ryder, K. N.
Thomas, R. 1:).
Crowe T ]'
ChapJiJal;, G. JlL
Crowlcy, P. J.
Thomas, 'V. \V.
Cockrmn, C. C.
Ibbotson, G. R.

l?ass in Theory only­
1~ee, G. S.
\Veight, Ii'. J.

Pass in Practical only­
Brcnnan, Miss R C.

Pass-
Taylor, R.•1.
Wilsou, It. G.
Tasker, E.
Paterson, J. It.
Boyd, J. P.
Crowley, P. J.
Jlfelville, It. J.

METALLURGY,
(First Course)

Credit-
Cockram, C.

Pass--
Olive, L. C.
Andersoll, J. P.
Hobinsoll, JP. J~

Thomas, W. W.

ASSAYING.
(Second Course)

Credit-
Cockrmn, C.
Chilvers, J. E.

ENGINEERING CHEMISTRY.
(First COl1l'se)

Credit-
Hmnilton. B. G.
Cackett., W. S.

ASSAYING.

Crcdit- (First COl1l'se)

H ughes, B. ]ij.
Wilson, It. G.

Pass­
Carew-Reid, D.
Crowley, P .•1.
Brockway, l\fiss
ltyder, K. N.
Hooker, I~. F.
Cockram, C. C.

Credit-
Lambert K. C.
Taslmr, E.

Pass-
Fisher, ID. \V.
McCombe, W. 1'.
Turner, J. :C.
1'aterson, J. lL

PHYSICS I.

1I1ATHElIIATICS.
(Second Course)

Credit-
Wilson, It. G.

Newman, Ii'. I....
Tinetti, E. G.
Itoberts, J. 1'.'
Brnne, S. It.*
Harper, D. G.
IAtehileld, A. G.
Brockway, Miss D. J'.
Teague, Jlf. G.
Herbert, S. G.·
Johnston, D. W.·

MATHEMATICS.
(First Conrse)

Geometry Section.
Credit­

Crowley, J'. ,1.
1nman, E. G.

Pass-
Bdlington, W. 13.
13rockway, Miss D. ;r.
Cockrarn, C. C.
Darrow, Miss 13. M.
Taylor, R. J.*
Kelly, K. W.·

Trigonometry Seetion.
Credit-

Edlington, W. B.
Brockway, Miss D. J.

Pass-
Cockram, C. C.
Lambert, K. C.
Crmvley, P. J.
Martin, D. H.
Darrow, l\fiss B. l\f.
Carew-Reid, D. JlL
.Tanles-\Val1ace, \V.
li'ord, '1.'. H.
Henderson, D. C.
InUlall, H. G.

Pass-
Cockrmn, C. C.*
Imlla.u, E. G.*
Walton, A. H.
1~dUngton, W. 13.
Chadd, W. It.
JiJrbc. W. V.

Pass in l"lractical only­
Armstrong, L. H.
Crowley, P. J.
Ji'ord, 'r. H.
Gray, ]\ E.
Henderson, D. C.
Hooker, L. l!--'.
Keny, K. W.
Ritchie, H. G.
Carew-Reid, D. M.
\Yarren, It. ]~.

:l!ee]I, J~.

APPLrED MATHEMATICS.
Credit-

Cockram, C. C.
ChHvers, J. E.*
Thomas, W. W.·

Pass-
Lambert, K. C.
Jjjrbe, J. W.
Ibbotson, G. It.
James-Wallace, W.

Pass-
lIfartin, D. H.
Brockway, Miss D. J.
Imnull, B. G.
Lambert, K. C.
Darrow, Miss 13. M.
~-'onl, '1'. H.
Carew-Reid, D. M.·
McDonald, A. J.*

MATHEMATICS.
(First Conrse)

Algebra Section.
Credit-

Smith, lI1iss V.
l~dlillgtOl1, \Y. B.

PREPARATORY PHYSrcS.
Credit-

Colliu, A.
Quadrio, J. S.
,Tamiesoll, P. H.

l?ass-
Thomas, R. P.
Canuing, D. G.
Harris, J. E.*
Hill, J. C.'
lIfadin, It. J. (1')
Lazberger, A.

Pass in Practical only­
Braithwaite, A.
13nsch, Eo H.
Herbert, S. G.
T-itehfield, A. G.
Newmau, F. I....
Quan, L. Eo
Teague, Jlf. G.
Wheeler, B. H.

rass-
Clayton, ;r. 1,.
Lazberger, A.
McCombe, W. P.
Stronach, B. J.
Brennan, Miss It. C.
Bain, Jlf. A.
Gray, ]~. E.
Ion, C. E.
Wheeler, B. H.
Quau, IJ. E.
Smith, W. B.'
13raithwaite, A.*

J?ass-
Broekway, Miss D. J.
Ciayton, J. L.
I.-oug, \Y.
1~dlington, W. B.
Stronach, B. J.
Hooker, L :B'.
Brennan, Miss It. C.
McCombe, W. P.

PREPARATORY GEOLOGY.
Credit­

Collin, A.

PREPARATORY CHElIlISTRY.
Credit-

Quadrio, J. S.
Coliin, A.
Walker, H. JL
Hendcrson, D. C.

Credit-
Lazberger, A.
Reid, B. (1')
Clayton, J. 1~. (1')
Jones, K. D.

Pass-
Edgar, K. It.
Gard, It. F.
Canning, D. G.
Quan, Ih Eo (T)
Douglas, Tt. D.
Wheeler, B. H.

Pass in Practical oniy­
Brmyne, G.
Reid, B.
Quau, I.... ID.

Pass-
J"ong, 'V.
Jlfadin, H. J.
Stronach, B. J.
Bawden, C. L
1'0111£1, A. •T.
Braithwalte, A.

PREPARATORY MECHANICAL
DRAWING.

Trigonometry Scotlon.
Cre(Ut-

,Tamiesol1, P. H.
Collin, A.
Quadrlo, J. S.
I~azberger, A.
Gard, 1~. A.
Ion, C. E.
Waliis, Ji'. A.

Pas~-

Itymer, ll.
Sullivan, IJ. ~.
Gaynor, R. E.
Hamilton, J. H.
Stewart. D.
McNally, Miss S.
Seott, J. F.
Still, W. T~.
Douglas, It. D.­
Canlilleri. O..T.*
Sharp, R. C.*

PREPARATORY MATHEMATICS.
Algebra Section.

Credit-
.TaUliesol1, P. H.
Quadrio, J. S.
Coliin, A.
Gard, L. A.
Lazbergcr, A.
Bawden, C. L.

Algebra Section.
Crelllt-

I,amb, W. 1JJ.
Beck, A. J.
Hamilton, J. 11.

l'as8-
Crowley, P. J.
T,ong, W.
,Jacobscn, W. G.
Chapman, G. M.
Still, J. D.
Waliis, F. A.*
Braithwaite, A.'

Geometry Section.
Credit-

Coliin, A.
Quadrio, J. S.
.TaInieson, P. H. 5
I-IendersOll, P. B. ) *
Waliis, F. A. 5

Pass-
Pearce, c. J.
Gard, L. A.
Canning, D. G.
Lazberger, A.
Lawford, D. J.*
Long, W.'
lIladin, It. J.
Ion, C. B.*
Rogers, C. 1.*
,Jqcobsen, W. G,

Pass-
Reid, ]3.
Torpy, J.
Garlid" A. J.
Sommer, It.
Smith, E. H.
Annear, It. J.
Brown, D. E.
Douglas, It. D.
Grey, J. A.
Hunter, C.

Geometry Section.
Credit-

Taalfe, J. M.

Pass-·
Lamb, W. E.
Beck, A. J'.
Edgar, K. It.
Anneal", R. J.
Hamilton, J. H.
80111111C1', It.
Reid, B.
Bassett, It. J.'
Brown, D. B.*
Douglas, It. D.*
Hunter, C.'
McCahon, H. A.*
Smith, E. H.*

ELEMENTARY MATHEMATICS.
Arithmetic Sectlen.

Crelllt-
ReiL!,13.
Lamb, W. 1~.

Huntcr, C.
Heevcs, C. A.
Anneal', It. ;1'.>1<
Beck, A. J.*
Taalfe, J. M.*
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ORE DRESSING.

Ryder, K. N.
Ibbotson, G. lL

MECHANICAL DRAWING.
(First Course)

Pass-
Anclerson, .r. E'.
HobillSOll, 1i'.L.

PREPARATORY PHYSICS.
Collin, A.

ENGINE DRIVING I,
Gard, 1.. A.

ENGINE DRIVING H.
!lrenitt, H. G.

MECHANICAL ENGINEERING 1.
",VilSOll, It. G.

GEOLOGY.

INTERNAL COMBUSTION
ENGINES.

llagers, J. I.

ASSAYING I.
Hughes, E. E.

PETROLOGY.

MACHINE DESIGN.

]'isher, E. ,\Y.

ENGINEERING CHEMISTRY H.
Cocluam, C.

ELECTRICAL ENGINEERING n.
Turner, J. L.

PHYSICS I.
IAlmbert, K. C.

l'ass-
lbbotson, G. It.

YEAR'S FREE FEE SCHOLAR­
SHIPS.

APPLIED ~IATHEMATICS

Cockram, C. C.

ELECTRICAL ENGINEERING I.
Hamilton, F. G.

METALLURGY I.
C001(1':1111, C.

PREPARATORY MATHE~IATICS·

Jamiesoll, P. If.

MECHANICAL ENGINEERING n.
Parker, S. C.

MECHANICAL DRAWING n.
CoWn, A.

SURVEYING I.
Cox, lTI. J.

ASSAYING n.
Cockram, C.

PREPARATORY CHEMISTRY.
Quadrio, J. S.

MECHANICAL DRAWING I.
J"amieson, P. H.

WORKSHOP PRACTICE H.
Wittbcr, C. A.

PREPARATORY DRAWING.
)~azbeI'ger, A.

MATHEMATICS n.
Wilson, It. G.

BUILDING CONSTRUCTION.
Crowe, I. Ii'.

APPLIED MECHANICS.
Hughes, lTI. E.

PREPARATORY GEOLOGY.
Collin, A.

WORKSHOP PRACTICE I.
I,ambert, K. C.

ENGINEERING CHEMISTRY I.
Hamilton, F. G.

l'ass-
Gobbart, W. G.

ENGINE DRIVING.
(Second Conrse)

Credit--
Menitt, H. G.

Pass-
JlilcNally, F. J.
Eimer, F. J.
Bmley, E. J.*
Tooth. J.*

Pass-
Cockram, C. C.
Hooker, J.. I!'.
Erbe, 'V. V.
Gray, ]'. B.

PREPARATORY MATHEMATICS'
Trigonometry Section.

Pass-
:Breunun, Miss R. C.

Algebra Section.
Pass-

Cunning, D. G.
Wheeler, 13. H.

MATHEMATICS.
(First Course)

Algebra Section,

Theses Aceepted­
Slee, A. P.
Weed on, It. P. J.
Morphet, J. P.
l'arker, S. C.
Walker, G. A.
'.l'uI'ner, J". :L.

ENGINEERING CHEMISTRY.
(First Course)

Pass-
Cl'OIVC, 1. ]\

SUPPLEMENTARY EXAMINA­
TIONS, 1945.

ENGINE DRIVING.
(First Course)

Credit-
Ga-I'd, 1J. A.
Wallaee, R. H.
1fcKcan, R. F.

Pass.-
Riffler, F . .T.
Parill, J.
Brown, D. ID. (T)
;rones, K. D.
'Lamotte, J. A.

Rogers, .T. I.
I,oguu, It. 13.
Plant, C. A. -,
]~alllb, 'V. ]~. S
Daws, C. P.)
Pyfe, H. L. S
WaUis, F. A.
Kelly, W. J. I *
1IcNally, I!". J. S
Williams, L.

INTERNAL COMBUSTION
ENGINES.

Pass-
'l'anlblyn, l~. F.
1IcDonald, ]VI. W.
Hammer, H. R.
Hayes, W. H.*
Klnge, C. G.·
I~onsdale, C. T.*
1IcDonald, le. J.
'VilsOI1, }\f. G.
Can, J. G.
Mitchell, K. :n.
Commy, J. S.

MACHINE DESIGN.
(Provisional pending Thesis)

Credit-
Fisher, B. ,Y.
Cox, m. ,r. 0

Weedon, P. H.'
Dainton, Il.

Vass-
Thomsol1, A. ,V.

Theses Accepted-~

Weodon, It. P. J.
Turner, .T. L.
Parker, S. C.

Crcdit-

Pass-
McCarthy, R. :L.*
Buin, 1\:1. A.*
I?avey, ,F.,,o.
hard, I". 11.
Grifliths, C. CL
Johnston, D. W.
Sarich, J. W.
CamiUeri, O. J.
Angwill, B. 'r.
Bonser, 1. :L.
·Pearsoll, D.
IDaton, It. :E.
Stevens, I? ;r.

J?ass in Theory only­
COlHvay, J". S.
'Lathlain, W. B.
Hall, W. 11..
Torpy. J.

MECHANICAL ENGINEERING.
(First Courso)

Credit-
"\YilSOll, It. G.

Pass-
Hnghes, Eo R
CrO\ve I :U' *'
nIoore; ni. _~,. *
Watson, Ii'. G.
J'ames-Wallaee, W.

ELECTRICAL, ENGINEERING.
(Second Course)

(Provisional pending Thosis)
Credit-

'fu1'ner, J". T,.
Cox, B. J".
Weedon, P. H.
Dainton, It.

WORKSHOP PRACTICE.
(Second Course)

Credit-
Wittber, C. A.
AIountstepheu, A. V,*'
Purin, J".*,
J!'isher, E.
Turner, .T.

Pass-
McKean, It. F.
O'Brien, A. 1L
DeCampi, It.
Hunter, C. A.
Mitehell, A. J.
Taaffe, J. :M.

Pas~ in 1'heo1'Y only­
Slee, A. P.

ELECTRICAL ENGUiEERING.
(First Course)

Credit-
Hmnilton, l!'. G.
Harris, G. D.
Olive, L. C.
"\Vatson, P. G.

pqSS-
1Ioore, 1I. A.
Scholey, J. W.

MECHANJOAL ENGINEERING.
(Second Course)

Credit~

Parker, S. C.
Cox, E .•T.
,Veedon, P. H.

WORKSHOP PRACTICE.
(First Course)

Credit-
Lambert, K. C.
Thomsol1, A. W.
Collins, S. J.
'Vaf-soH, J? G.
.lames-Wallaee, W.
Thomas, W. W.
Hendersoll, D. C.*'
Wishart, A. It.*

PaSH-­
Dainlan, R.
Slec. A. P.

Hughes, ID. ID,. I. *'
Caekett, W. S. J

]!ass in Praetlcal only-­
Koops, B.
l\fartin, 11.

Pass-
Hamiltoll, JP. G.
Cox, I';. J.
Dainton,R.
Watson, II'.
Dowsol1, R.

MINING.
(First Course)

MINING.
(Second Course)

Pass-
JlilcCombc, W. P.
Cockram, C. C.
WatRon, II'. G.
Scott, J. I'.
:Lambcrt, K. C.
Jlilorey, D, V. I.
Way, J. lE. J
IGdlington, \Y. B.
Hendersou, D. C.
Armstrong, 11. H. (
JliIcDonald, M. W.5
I!"ord, '1'. H.
Hndson, H. R.
Hamilton, ,r. H.
D'Esterre, J. V. ('1')
Hunter, C.
WiIliams, C. K.
Annem., 11. J.
DeCampi, It.

SURVEYING.
(First Course)

Crcdit~

Cox. E. J.
Weedon, P. H.

Pass-
JliIcCombe, W. P.
Christopher, J,. F.' ('1')
lOll, C. B.*
Chapman, G. M.

SURVEYING.
(Second COUl'SO)

(Provisional pending Thesis)
Pass-

Peek, K.
:Livingstone, .J. A.
Taylor, R. ;r.
]3usch, ID. H.

Plan Aeecpted­
Gobbart" 'V. G.

MECHANICAL DRAWING.
(Second Conrse)

Credit-
eollin, A.
Thomas, l{,. P.
1Iartin, D. H.
Hughes, JiJ. l~.

Madin, R. J.

APPLIED MECHANICS.
Crcdit-

Hnghes, B. H,
Cox, J~. J.
Weedon, P. H.
Thom~on, A. \Y.

·Pass-
1Ioore, 1I. A.
TUrnCl\ J. :L.
Ityder, l{. N.

BUILDING CONSTRUCTION,
Credit-

Crowe, I. lP.
Thomson, A. W.
l?isher, E. W. 1
Olive, 1.. C. 5

Pass-
;ralnes-\Vallacc, "'IV.
lUtchie, H. G.
Tamblyn, 1.. F.
AlIClrijasevich, A. ('1')
Henderson, P. B.

Crcdit-
;ramiesoll, P. H.
Walton, A. If.
Wilson, 11. G.
Crowley, P. J.

Pnss-

Pass­
Hosie, A.
1011, O. I~.

Crowley, P. ~r.

J\fcCombe, \V. P.*
\Vorcester, N. C.*
1Iorrell, C. C.*
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ELEMENTARY MATHEI\IATICS.
Arithmetic Sectien,

1.>a88-
1I:feacock, W. G.
Hawldns, W. J.

Algebra Section.
I)ass--

Meacock, W. G.
Hawkins, W. J.
Kerr, P. H.

Geometry Section.
Credit-

Kerr, P. H.

Pass-
Meaeoek, W. G.
Perldu, :E. J.

PREPARATORY MATHEMATICS.
Algebra Section.

l)ass-
Pngh, D. D.

Geometry Section.
Pass-

Horsham, J. F.
Radosevich, J. D.
Stubbs, J. 1,.

PREPARATORY PHYSICS.
Pass­

Dehring, H.

PREPARATORY MECHANICAL
DRAWING.

Credit-
Cottrell, n. H.

Pass-
nfeacock, 'V.
Kerr, 'V.
Kerr, P.
Stubbs, J. R.
1I:fahoney, J.

PREPARATORY CHEMISTRY.
Pass-

Morton, J. L.
Scholey, J. W.
Joplin, W.

PRACTICAL ELECTRICITY.
Credit­

Sweet, B.

Pass-
Guest, A. I.
Carey, L ..r.
Bach, D. J.*
Dehring, F. A.*

CHEMISTRY.
(First COllrse)

Pass-
Dodd, K. C.

Cox, J. A.
Walker, J. 1I:I.
McKenna, D. 11:[,

APPLIED MATHEI\1ATICS.
Credit-

Dodd, K. C.

Pass­
Peek, D.

MECHANICAL DRAWING.
(First COllrse)

Pass-
lIfitchell, B. A.
Joplin, W.
Horsham, J.
Lord, S. J.

I\lECHANICAL DRAWING.
(Second Course)

Credit-
Dodd, L.
Carcy, I...

Pass-
lIforton, .T.
Trotter, E. ;r.

WORKSHOP PRACTICE.
(First Course)

Pass­
Pugh, D.

WORKSHOP PRACTICE.
(Second Course)

Credit-
Dodd, I,. C.

Pass-
'l'rotter, ID.
Benson, A. D.
Forgun, F.
Dehring, Ji'.

Pass in Praet cal only­
I,ord, S.

YEAR'S FREE FEE SCHOLAR­
SHIPS.

PREPARATORY I\1ECHANICAL
DRAWING.

Cottrell, IL H.

PRACTICAL ELECTRICITY.
Sweet, B.

APPLIED MATHEI\IATICS.
Docld, K. C.

MECHANICAL DRAWING H.
Dodd, I,. C.

WORKSHOP PRACTICE H.
Dodd, L. C.

ELEI\1ENTARY MATHEMATICS.
Arithmetic Section

Crcdit-
Payuc, H. J.
Spcirs, 111.

Algebra Section.
Credit-

TOllssaint, lj~. :U'.
O'Brien, ]VI.

l">ass-
Dawson 1<'. A.

Geometry Section
Credit-

TOlissajnt, F. F.
Pass-

Robinson, W. A.
Dawson, F. A.

PREPARATORY JJIATHEMATICS'
Algebra Section.

Credit-
Sims, A. J.

Pass-
D'Alton, A. J.

Geometry Section.
Pass-

Hille, T. S.
Sims, A. J.

Trigonometry Section.
Pass-

SimB, A. .T.
D'Alton, A..r.

PREPARATORY I\lECHANICAL
DRAWING.

Pass-
D'Alton, A. .T.
O'Brien, 1I:f.

PREPARATORY GEOLOGY.
Pass-

Henley, IG. K.
lIfcCarthy, R .r.
Hille, R W.

APPLIED I\IATHEMATICS.
Pass-

Smith, A. D.

MECHANICAL DRAWING.
(First Conrse)

J!ass-
TOllssaint, F. ]3\

MECHANICAL DRAWING.
(Second Course)

Credit-
Smith, A. D.
Sims, A..r.

WORKSHOP PRACTICE.
(First COllrse)

Credit-
Dawsol1, ]]1. A.

Puss­
O'Brien. M.

Pass in Practical only­
1I:foiler, R"
Giltrap, C.

WORI{SHOP PRACTICE.
(Second Conl'se)

Credit-
Turner, A.

]?ass-
Oroesslo1', G. H.
Satchell, .T. H.

MINING.
(~'il'st COlIl'se)

Pass-
lIfnskett, G. H.
O'Dea, W. J.

GEOLOGY.
(First COllrse)

J?ass­
TayIo!', l~.

Pass in Theory only­
Smith, A. D.

MINERALOGY.
J?ass-

Hudson, B. ]'.
Ta-ylor, B.
Sinls, A. J.
Smith, A. D.

YEAR'S FREE SCHOLARSHIPS.

MECHANICAL DRAWING H.
Smith, A. D.

WORKSHOP PRACTICE I.
Dawsoll, P. A.

WORKSHOP PRACTICE H.
rI' urner, A.

SCHOLARSHIPS, PRIZES, ETC.
The following have been

recommended.

JUNIOR SCHOLARSHIP (£40 per
annum).

Barclay, V.

SENIOR SCHOLARSHIP (£75 per
annum).

Cockram, C. C.

CHAMBER OF MINES SCHOLAR
SHIP (£15 pel' aunum).

(I\Ietallul'gy).
.Tamieson, P. H.

CHAMBER OF MINES SCHOLAR­
SHIP (£20 pel' annllm).

(Mining).
Edlillgtol1, 'V. B.

W.A. SCHOOL OF MINES
STUDENTS' ASSOCIATION

SCHOLARSHIP.
:Lambert, K. C.

INSTITUTE OF MINING
SURVEYORS' SCHOLARSHIP

(£10 per mlllum).
Crowley, P. J-.

C. A. HENDHY PRIZE.
CoIlin, A.

CRITCHLEY PARKER PRIZES
Taylor, 11. .T.
1I:fcCombc, W. 1'.

WESLEY LADlES' GUILD
PRIZES.

Hughes, E. E.
Crowc, 1. ]'.
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Machinery Branch
Year 1945.

of the

OPEHA'rIONS UNDEH 'rHE INSPEO'rION OF MAOHINERY AO'l" 1921; ANNUAL REPOR'l' OF 'l'HE
OHIEF INSPEOTOR OF MACHINERY AND OHAIRMAN OF 'l'HE BOARD OF EXAMINERS FOR

ENGINE-DRIVERS, FOR THE YEAR ENDED 31S'/' DECEMBI~R, 1945, WITH STATISTICS.

The Uncler Seeretary for Mines

Por the information of the Hon. Minister for Mines,
I submit the report of the Deputy Ohief Inspector of
Machinery on the administration of the Inspection of
Machinery Act, Ul21, for the year ended 31st December,
1945.

JOHN L. FOXALIJ,
Ohief Inspeetor ol' Machinery.

SEO'L'ION 1.

Inspeelion of Boilers, Maintenanee, etc. Sec Re!1lrns
N 08. 1, 2, and iL

The term "Boiler" as defined in the Act includes
any vessel in which steam is generated, above atmospheric
pressnre, for working any kind of machinery, or for any
manul'acturing purpose, also unfired pressure vessels, such
as steam jacketed pans, stills, sterilisers, digesters, vul­
canisers, air or gas receivers, montejus, etc.

RetUl'n No. I gives the types of the 1·15 boilers re­
gistered dUl'ing the year, also the countl'Y of origin, and
from retum No. 3, it will be seen that three secoll(l­
hand boilers l'rom the Eastern States and five trans­
ferred from other departments in this State were also
adcled to the register, making a total el' 1:'53. 'rhe cle­
ductions were as follows :-'rwo converted to uses not
subJect to the provisions of the Act, 21 permanently COll­
denmed or cut up, and 11 sent out of this State, leaving
a llet illcrease of 119 registered bollers and pressnre
vessels.

'1'he number ol' thorough inspectiolls made during 194:3
was 155 more than in the previous year, but the number
ol' inspections made under working cenditions for which
separate reports were submitted was 13 less. 'l'he lllunber
of certificates issned was 158 more and 16 more repair
notices were sent to owners.

New Cons! ),Ilc!ion.

Hetu1'll No. I shows that 99 new boilers and pressure
I-essels were built in this State; of these 17 were IJower
boilers, but the other steam boilers were of small size
designed for the nse of dairy farmers, etc.

The spherical gas holder is 40 feet diameter ;it is
(·oustructed of mild steel plates hall' an iueh thick, all
seams are electrically welded, the working pressure is
50 Ibs. per square inch. '1'here are seven horizontal belts
of plntes each approximately 8 feet deep. '1'he equa­
torial belt .and the two above and belo\\' it each con­
tain 22 plates, but the top and bottom belt h:1\'e each
only 11 plates. There is a circular plate 8 feet diameter
at the extreme top and bottom.

'rho plates were all cut to slwpe and pressed to 20
feet radius at the Jli[elboul'l1e works of the firm \\'ho made
and erected the gas ho](1el', the actual erection and weW­
ing wns undertaken by the local branch of this firm,

Before placing the plates in position for final welding,
tlrey were welded together on jigs in sections of three
and two IJlates. The eleven plate belts had three sec­
tions of three plates and one ol' two plates .and the other
belts six ol' three plates and two of two plates.

As far as was possible overhead welding was avoided,
the plate edges of all seams welded in the jigs were
bevelled on the inside and welded while in a horizontal
]Josition, the sections of two 01' three plates were then
tUl'lled over .and the seams were sealed by a light weld
on the outside.

When theso sections were assembled in position in the
sphere, the seams in the top half were welded from the
outside aue] sealed on the inside, and vice versa for the
hottom half.

A central tubular mast was first erected. This carried
a jib for lifting the plates, etc. As the work progressed
the foot of the jib was raisec] on the mast. When
the holder was completed with the exception ol' the top
and bottom circular plates, the mast and jib were dis­
mantled and removed through the bottom manhole.

'/'llC bottom belt of plates was first assembled round
the Illast mul when all seams had been welc1ed, it was
trued up and levelled by means of wire rope slings;
these can clearly be seen in the first photograph. The
l'OUl' coucrete foundation blocks, one of which can be
seen in this photogr,aph, were then constructed.

The second belt of plates when completed was held to
the mast by temporary radial angle iron stays which can
be seen in the second photograph. 'rhe permanent sup­
porting legs \\'ere then placed in position on the foun­
dation blocks and welded to the shell.

The remaining belts of plates were then assembled, the
sections being held in place by triangular clamping
plates. These can be seen in the third and fourth photo­
graphs. As each belt was assembled, it was trued up
:111d stayed to the mast by temporary radial stays. 'iVhen
the sphere was completed with the exception of the top
and bottom plates, the welding of the vertical and hori­
zontal seams between the plate sections was completed
from the top downwards. '1'his work can be seen in pro·
gress in the l'oUl'th photograph.

The fifth photograph shows the holder completed and
painted, while in the backgronnd of both these pllOto­
gmphs, portion of a similar size gas holder can be seen,
which was constructed with riveted seams and completed
early in 1934.

When the holder was completed it was tested by ail'
pressure to 75 Ibs. per square inch. All the seams were
hammer tested unc]er this pressure with a two pound
hammer, and tested for leaks by means of soapy water.
At the time of writing the holder has been in nse for
Iwdye months and so far no 1eal(s have appoared hI
,my of the seams.
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Return .1Vo. 2.~8howillq Chu':.'Iiffl'u!io/l (If Various Types of (]se,ful BoUt? ...
in Proclainud lJi ..-:lricl8 011 :n.-:f ])pfembet, 1045.A Perth firm, one of whose actiyitles is the nUlllufae.­

(m'e and rcpair of ~team jacketed vessel~, recently huilt
three stainle~s ~teel steam jacketed tilting pans for a
working pressure of SO lhs. per square inch. 'fhe de­
sign, workmanship and finish of these pans was ex­
cellent and superior to that of nny which hnve previously
been seen in this State.

Types of Boilers.

Districts
worked

from
}'erth.

Districts
worked

from
Kal­

goorlie.

Totals.

eY~Jg~ei 1---..,.--
Areas. I]045. 19'1<1.

I

Return No. 3.-S1wwing Operations in ProclaiTned D"istricts during rea
enclefl 31st December. 11l45.

(BO!LRRS ONI,Y.)

Totals.

2

2

lG 13
21 13

1]

500 48·\

145 114

1045. 1944.

2,OGG ],011
202 21[)

a,120 3,088

2,OG3 1,OOf)

3

~i.~~i~~ei 1---,--
Areas.

8

5

3:}5
8

],848

1,503

Distriets
worked

from
Ka!­

gool'lie.

2

4

1G
17

11

3

402

140

3,335

1,G17

1,731
1114

1,718

Distriets
worked

fi'om
Pert.h.

Total Registrations useful
boilers '.... 3,335 1,848 5,183 5,004

1---1-------------­
Total Boilers out of use

31st. Deeember, 1045

Total number of useful
boilers registeree! ....

New boilers registered during
year .... .. ..

Boilers reinstated ..
:Boilers eonyerted ..
Boilers inspeeted-

Thorough
Working.... .... ....

Boilers condemned dnring
year-

Temporarily ....
Permanently.... .. ..

Boilers sent to other States
<luring year ....

Boilers sent from other
States during year ....

Transferred to other De-
partments .... .. ..

Transferree! from other De-
partmeuts .... .. ..

Number of Notiees for l{e­
pairs issued during year

No. of Certificates issued,
including those issued
uuder Section 30 during
the ~'ear ....

},ancashire ... 41 :'}7 OS 00
Cornish no 47:, 571 570
Semi-Cornisi;" 1] 37 4S 48
Vert. Stat... 310 354 GG4 650
Vert. Port. 73 15 88 8G
Vert. Jl.Iult. Stat. 42 25 67 67
Vert. lIfult. Port. :::. 17 :3 20 20
Vert. Pat. Tubular

Stat·.. ·
40 40 40

J"oco. Reet. Firebox 85 G5 150 14G
],oeo. Rect. Firebox Port. 255 GO a24 :318
IJoco. Cere. Firebox Port. 136 0 145 Ha
Locomotive 79 4:1 122 llfi
Water Tube

U;;derfirc;i
212 110 331 ;331

R.eturn Jl.Iult.
Stat.

1I[11ilo. Underfired
181l HI 250 230

Return
Port. 8 S 8

ReturnllIult·.. :rnt. ];ii'ed Sloat,. 4. 12 [If) 5-1
Return lIIult. Int. Firer! Port 2 2 2
Egg ended and other types

not elsewhere specified .... 2Gl 26 287 :323
Digesters .... IG4 5 Hill 154
Air Receivers 004 445 1,0,1!) 900
Gas Receivers 7 7 7
Vulcanisers 200 10 300 295
Steam Jaeketed Ve~'sels 365 13 a7S 349

--------_.----

Types of Boilers.

Country of Origin.

Return No. 1. 8ltowiWj tlte ~":umber of Boilers of ('ach :Pypc1 and Oountry
of Origin of ~Vew RegiJ;{ratlons for the Yea?' ended 31st December, 1945.

Some boilers and other vcssels which were built for
the military during the war, are now coming on to the
market through the Disposals Board. In some cases thcsp
vessels werc not built in aecordance with the S.A.A.
Code or any othcr reeogniscd code, nnd the purchasers
find that they cannot obtain a certificate for as high a
working pressure as thcy expected.

While an all welded ail' rcceiver 8 fcet by 3 feet by
9;linehes by % inch shell was under hydraulic test to
a pressure of 200 lbs. pCI' square inch, an apprentice
came along with a joint for the manhole door and askcd
the fitter did he not want it. It was thcn discovered
that the door for the 1{) inch by 11 inch manhole had
been put in without any jointing material whatsoever,
yet it only showed slight weeps under the full 200 lbs.
hydraulic pressure. The manhole door was made of two
thicknesses of boiler plate riveted together. The in­
spector's comment was, "Good workmanship indeed,
and a trnl)' memorable fluke."

Maintenancc.

Maintenance is not yet up to prc-war standard but
conditions arc improving both in respect to manpower
and materials.

'Cwo steam ;jacketed pnns ,yere imported by a firm
of manufacturing chemists for use in their local labora­
tory. Both pans were constructed with a stainless steel
inner shell and a mild steel outer shell, joined at the
top of the steam space by welding to a half inch round
stainless steel rod. One pan was 24.f; inch radius of .25
inch Staybrite stainless steel, designed for 50 lbs. work­
ing pressure, the other was 20 inch radius of .]S7{) inch
Silver Fox stainless steel, designed for 40 lbs. working
pressure. The thickness of mctal in each case would
have been suffieient had the vessels bcen eonstrnetcd of
<,opper, but appears to be most uneconomically thick,
when onc takes into consideration the fnet that the
strength of stainless steel is nbout thrce times that of
copper and its thermal conductivity only about 1/1S
to ] /2S.

I I
I
0

13 14

2 2
4

2 2
24 24

2 la IG
a ] 5

'('YIH'·

Cornish .... .... 1
Vertical St"tionary
Vertical Jl.Iultitubular

RtfltimwTy ,... ,
lleturn Multi. Stat. I

Underfired .... I
Return Jl.fulti. Stat.

1nl,. Fired
Water Tube
Locomotive
Saddle .Back
Digester
Vulcani"er .. " " ..
Steam J aeketeel VeB-

sel
Stcrillscr
Air Receiver ",.
Vertical Cylindrical
~Iulti-tubular Stat.

(wastc hcat) ....
Spherical Gas holdcr

UnitedIKing·
dam.

Swe­
den. I EasternIW1~~;:nlk~~nStates. Itralia. Sources.

Total

S]~C'1'ION n.
Explosions ani! Intc1'cslin.1J Dcfccl.~.

A eoppcr stcam ;jaeketed pan which hacl been in eon­
stant use for twcnty ;rears a,t a working prcssure of
SO Ibs. pCI' square inch, slowly tnrnee1 inside out soon
after the product hadreachecl boiling point, which makes
it unlikely that tho collapse was due to watcr hammer.
The thickncss of the inner shell was found t.o bc vcry
\ll1ifol'ln and was apparently originally S-gange, giving'
a working stress of 3,S40 Ibs. per square inch. A new
inn Cl' shell of 6-gauge was made .and the pan was re­
riveted. '1'he working strcss is now 3,125 Ibs. per square
inch at the maximum working pressure.

Electro plating can c.over a multitude of defccts. This
was found to be so in the case of a drum steriliscr which
was built to the order of a gooe1 customer by a firm not
used to this class of work. As a rule the lugs which
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Retl/m No. 4.-S1IOwing Classification according to Motive Power of Oroups
of },lacldnery ,in Use or likel1/ to be 1lsed in Proclaimed Districts and
'which were on tile Register durIng tile rem' ended 31st December, 1945.

SJ;~CTION lIT.

In.91JCction of Machinery. See Retllrns 4, 5 and 6.

Although the number of groups of machincry re­
gistered increased by 69:3, the number of groups in­
spected during 1945 was 48 less than duriug the previous
yeal'.

No. 01 Groups drivcn by steam
457engines .... ... 526 98:3 1,012

No. of Groups drlvcn by oil
1,:377engines .... .,., ... 813 2,190 2,Ia2

No. of Groups driven by gas
70engines .... .... .... 18H 259 2:')(1

No. of Groups driven by corn-
00pressed air .... .... .... no 00

No. of Groups driven by elec-
tric motors ....

hi:
11,842 3,509 15,411 14,748

No. of Groups driveii" by
drnulic pressure 5 5

188
1

9n
:J
'I

29

322 321

lR8
1

95
:1
4

31

Distriets Distriets Totals.

\vol'ked 'l,'orkec!
from from

Pert.h. Kal-
EH5. 194-1.goorlie.

1:3,751 5,157 18,H08 18,21:3
8,848 2,885 11,2:3:3 11,281
2,757 385 :3,142 3,257

50 5 55 4:",

:JaR 309 331

mect.rically driven ....
Hydraulically driven
meetrieally driven ...
Hydraulically driven
Belt drivcn ....
Electrically rlril'cn

Goods

Passenger.

Srrvie:e

Return 1\"0. ;"j.--8howiny Operations 'in Proclaimed Districts durill{1 I'-car
enrle(l31~'t De('embet, 1045.

(M.H'IllNEIlY ONI,Y.)

J~otal registrations useful ma-
chinery .... ....

Total inspections made .
Ccrtificates (bcaring fees) .
Certificates (steam without fees)
No. of extension certificates

issued under Section 42 of
Act

Noticcs issuerl C~i~chinr;i
Dangerous) .

Types. lIow Dril'cn.

_______-'- -'__19_4_5_._)~~

Totals.

ltetam No. O.-Sholl'ing Classificotion of Lifts on :Hst ])ecerntJ,,·, 1945.

Accidents la lrlac/!·incry.

A mther peculiar accident happened to a horizontal
single cylinder 100 horsepower suct.ion gas engine. 'fhe
outer half of the crank pin bearing broke in two, the
piston hit the cylinder head and fractured it, it. then
flew out. of the cylinder and was badly smashed up
through fouling the crank balance weights.

'fhe crank shaft of a horizontal single cylinder 12,3
h.p. gas engine fractured through one crank web. J;'rom
the appearance of the fracture the web had been erack­
ed more t.han half way through for a long time. 'fhis
engine was running continuously except at the week-end.
It is rather extraordinary that neither the engine drivers
nor the maintenance staff noticed the crack before the
final fracture took place.

The necessity for working according to the maker's
inst.ructions was demonstrated in the case of an electric
jib crane, which was supplied to a Go\'el'1lment Depart­
ment about 1919. 'rhis crane was designed b;y a very
well known firlll of English engineers to lift a load of
three tons at :30 feet radius, but on the drawing supplied
with the crane, there was a warning that the crane
shoulc1 not. be used at a lesser raclius than 21 feet. (i
inches. Apparently in the course of time, this stipula­
tion was forgotten, because a man was seriously injnred
when the crane was being used at a radius of only 15
feet. This crane is mounted on a railway truck, and
as the hoisting machinery is placed well back from the
bottom of the jib, under certain conditions of load aud
radius, the resultant of the forces due to the load on the
hook, and those in the del'l'icking' and hoisting rope,
comes sufficientl;y above the jib to make the jib self
derricking. 'I.'his occurred when the crane was loading
eoal and bya peculiar series of coincidences an un­
fortuna te man was crushed between the coal box and
the base of the jib, sustaining a crushed pelvis and
fl'aetured jaw. After the accident, a substant.ial stop was
fitted to the frame of the machinery house, which pre­
vents the jib being raise cl above the position correspond­
ing to a radius of 21 feet 6 inches.

On a double drum electric winding engine the brake
path on each drum was found to be badly cracked. They·
were made of mild steel 7 inches wide by % inch thick,
foul' sections making up the complet.e path, which was
8 feet diameter. 'l'he brake paths were bolted on to the
c!rum cheeks by 1 inch countcr·sunk headed bolts and
rested on bearing strips about three inches wide at ap­
proximat.ely 12 inch pitch. There were two bolts to each
bearing strip at 4% pitch, an ail' gap being left between
the bearing strips. Each section of the brake paths

Totals.

1945. ]\)44.

Districts
worked

from
Kal­

gool'lie,

5,157 18,908 18,21:31:3,751

Districts
workcd

fronl
Pcrth.

Classification.

cany the swivel bolts for attaching the lid, arc cast
solid with the top ring, which is usually made of gun­
metal or other good qualit;y non· ferrous allo;y, but in
this case the ring was made of mild steel and the mild
steel lngs were onl;y fillet welded to it. In the process
of grinding and polishing preparator;y to nickel plating,
most of the weld metal was ground off. At the first
inspection, no particulars of construction were .avail·
able, and it was assullled that the lngs had been vee·d
before welding. The defective workmanship was not dis­
covered until one lug broke off after two years' service.
As the owners would not go to the expcnse of fitting a
ncw ring, the vessel was discarded.

An u11l'egistered small boiler, 16 inches b;y 42 inches,
designed for dair;y purposes, was found b;y an inspeetor
to be working without a pressure gauge. 'fhe owner
informed the inspector that he was trying to get a
gauge to replace the original one, which was out of
order, and in the mcantime, he continued to use the
boilcr. 'I.'he safety valve was also defective. The owner
said that while thc original gauge was operating the
safety valve did not blow at no Ibs. pCI' square inch.
'fhe authorised working pressure was only 2:3 Ibs., but
luckily the factor of safet;y was sufficient to covcr this
excessive overload. 'fhis is just onc instance of many
similar ones that proves the necessity for the inspection
of these small boilers.

'I.'he experience of the local gas works has proved that
liquid fuel firing can cause severe damage to Cornish
boilcrs. Owing to increased demand for gas, this firm
has had to force their boilers for some years past, the
fuel used bcing coke and liquid tal' fircd through a
burner of the typc used for oil firing. In 19:38 the;y had
to discard onc COl'llish boiler and in 19:39 another owing
to cracks developing in the fluc at the back-cnd. A
COl'llish boiler which was installcel in Dccembcr, 19,39,
to take the place of one of the discarded boilers, re­
('ently developcd a nack iu the heel of the flange of
the fomth section of the fluc. When the boiler was
opened up for inspection, it was found that the crack
extended for about 18 inches over the top of the flue,
also that the front section was grooved in the heel of
the flange to the front plate over the top half, the bot­
tom of the shell a,t the back end was bulged downwards
%in., the plate was sprung away from the flange of
the back encl plate up to the line of rivets, and the toe
rivets of the gusset angle on the front plate were sprung,
two rivets' heads were forced off. 'fhe boiler was re­
paired and before it was again put under steam the
burner was deflected downwards on to the coke fire bed
in this and the adjacent boiler. An additional boiler
was installed, which removed the nccessity for forcing
these boilers alHI so far no further trouble has been
expel·icnced.



showed e,rnel,s starting from the bolt holes, and gener­
a]]y extending from hole to hole, a few also had started
from the hole outwards, but ill some cases the crack was
midway between the supports running practically the
full width of the path. 'rhe original brake paths have
becn replaced by east iron sections eight inches wide
by onc and one quartcr inches thick. 'rhe company in­
tends to instal dynamic braking, as soon as thc ncces­
sary electrical equipmcnt bccomes available.

A by-pass valvc which was fitted on a 125-ton mu­
monia compressor burst nndcr peculiar circumstances,
cansing scvere injuries to one man through inhaling the
gas; another man was slightly blistered on his right
arm. The valve was a cast iron one of 3-inch bore. It
was fitted as a by-pass between the delivery and snction
side of the compressor, in a vertical position, and in
parallel with it there was a spring loaded relief valve.
At the time the accident happened the coils in one of
the large meat rooms were being defrostcd by hot gas,
~ll1d apparently there was an accumulation of liquid
ammonia in the wils, in excess of the capacity of the
scparator Oil thc main suction line in the engine room.
Two compressors were running at the time, and both
sbll'tcd to knock badly. 'rhe driver had closed in the
main suetion ndye on one maehine, and was in the aet
of closing in the suction yalve on the other machine
whcll thc by-pass valYc burst. The bottom of the valve
casting whieh was in connection with the delivery main,
was blown out; this apparently was caused by liquid
haml1lcr analogous to water hammer in a steam pipe.

The car of a passenger lift took a lady passengcr
to the top floor when she intended to descend to the
ground floor. On investigation it was fonnd that thc
worm wheel had split through rolling on the key, thus
lcaving the pineh wheel free to rotate. As there was
only one passcnger ill the car the balance weight bronght
it to the top floor, and the car came to rest when the
halance weight grounded at the hottol1l. 'l'his emphasises
the value of the modern practice of making the worm
wheel spider and pineh ,,-heel in one casting. '

A mishap that might easily lune eaused a serious
aecident occurred whcn a lift was being improperly
used to movc a trestle table top to the top floor of the
building. This table top was placed on end on top of
the lift car, and held in place by two men standing on
the car top. The lift attendant unfortunately did not
stop the car soon enough and the table top was forced
through the roof of the lift car. Luckily no one was
seriously injl1l'ed, one or both of the lllen on the car
roof might easily have been thrown off', and killed.

SBc'rION IV.

'I'here wel'e no prosecntions for breaches of the Act.
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SEc'rION V.

Accident" 10 Persons.

Heturn No. 7 includes only those a~cidents in whidl
the period of disablement was not Icss than two weeks,
and the injury was caused by working machinery subject
to the provisions of the Aet. Accidents on timber mills
which are subject to the 'j'imber Industries Regulation
Act, 1926, arc not recorded. Accidents on mines arC
also inclnded in the report of the State Mining :Engineer.

'rhe number of accidents recorded was six less than
for 1944 and those which caused the death of the injured
person were two less.'

'rhe circular saw accident which proved fatal was
caused by a face cut fouling the baek of the saw, whcn
belllg passed across the back of the saw. It was picked
up by the saw and hit the sawyer in the abdomen, causing
severe internal injuries from which he died. 'rhis acci­
dent was caused through faulty proceclure and an uneycn
bench top, but could h:n'e been avoided had thc tailer­
out exercised morc care.

Both of the fatal accidents caused by belts and shaft­
ing occul'l'ed on gold mines. In one case the deceased
was gathering sawdust, and went into the belt race to
obtain some which was dry, he was hit on the head by
a J ackson belt fastener. In the other case thc deceased
who was employed as an oiler, received injuries which
proved fatal, when his e10thing beeamc entangled in a
shaft which revolved at only 20 revolutions a minute.
All his clothing was tom off and his right foot was
severed abo\'e the ankle. He also reeelyed severe internnI
injuries.

An engine driver with long years of experience, dis­
located the elbow and fractured the radius and ulna of
his right ann under peculiar circumstances. 'rhe motor
driving a number of laundry machines had been switched
off but before the shafting came to rest his right ann
wa~ eaught between a belt and pulley while he was en­
deavouring to throw the belt off, his arm was pulled to
the top of the pulley, raising him on to his toes. His
injuries occurred while he was attempting to pull his
ann out, after the shaft had come to rcst.

A boy aged 18 lost his right hand in a chaffcntter;
as he was cutting green feed, grass and e!over, the usual
guard was removed. It is impossible to fec<~ the rollers
with the guard in position except whcn cuttmg wheaten
hay or similar material.

'rhe remaining accideuts do not call for special com­
ment.

Ret-urn No· 7.-8howino Number of Accidents, both Patal and Non-Palal. 1V~ich occurred in Proclaimed Districts durino the Year ended
31st December, 1940.

Numbers within brackets clenote Fatal Aeeiclents.

Ci[,(~llltll' Saw
Buzzer .... .
Spindle :I\[oul<lor
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Guillotine
Drilling ....
Emery Wheel 0 ..
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Mixing .... 0

Steam llIangle
Chaffeutter
Burst NH, ValYe
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Boiler ....
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1945. 1944.

Number Granted.

SECTION VI.

Return :No. 8.-S1wudng Total oj En,qine Drivers' and Boner Attemlrmts'
Oertificates (all Clas8es) Grantell in 1945 compared with 1944.

1944.

7,894 18 2

£ s. d.
2,532 0 2
5,055 19 10

236 4 6
70 la 8

1945.

£ s. d.
2,734 19 4
5,115 12 :3

291 2 0
65 11 10

S,207 5

REVENUE.

Fees for Boiler Inspections
Fces for :r.fachinery Inspections ....
Engine Drivers' Fces
Incidentals

Increase-£312 7s. 3d.

G. MOOHE,
Deputy Chief Inspector of Machinery.

Return No. 9.-S1wwi'ng Reren:ue G'lul Expend'iture for Ye((r ending 31st
Decembpr1 1945.

Reven?te and Expcnditure.-Heturn No. 9: The finan­
eial position improved, as the loss on the year's working
",as only £1 19s. ] Od. eompared with a loss of £399 1s. 3d.
for 1944.

HctUl'n No. 10 shows the particulars of miles travelled
in making inspeetions. Air transport was used on two
oecasions in making inspections in the Kimberley Divi­
sion, resnlting in a great saving in time as C'ompared
with travelling by boat.

T wish to thank a 11 those who helped in carrying out
the work of this Branch, and to record my appreciation
of the co-operation received from the officers of other
departments both in this State ancl the Commonwealth.
I n particular, I desire to thank all the officers of this
Branch for the good work they have performed, and also
all other officel's of the Mines Department for their Ull­

failing c011l'tesy and assistanC'e.

one who has lJeen an Engineel' Offwor since war was
declared, was prollloted to Enghieer COllllllander, and
the other who obtained leavc to ,join up in December,
1941, was promoted to Bngineer Lieutenant-Commander.

2

31

19 15

32 2G

9 5

49 4fi

10 fi

71 70

9 13
1 4

--------
237 192

Winding Competency, including certificates issued
under Regulation 40 and Seetion 60 of the Act

First Class Competency, including eertificates issued
under Regulation 40 aud 45 and Scctions 60 and
63 of the Act .... .... .... .... .. ..

Second Class Competency, including certificates issued
under Regulation 40 and Section 60 of the Act

Third Class Competency, including certificates issued
under Regulation 40 aud 45 and Sections 60 and
63 of the Aet .... .... .... .... .. ..

Loeomotive Competency, inciudiug certificates issued
under Regulation 40 and Section 60 of the Act

Traction Competency, including certificates issued
under Regulation 40 and Section 69 of the Act

Internal Combustion Competency, ineludiug ecrtifi­
eates issued under Regulation 40 and Section 60
of the Act.... .... .... .... .... ....

Crane and Hoist Competency, including certificates
issued under RegUlation 40 aud Sectiou 60 of the
Act .... ........

Boiler Attendant Competency, including certificates
issued under Regulation 40 aud Section 60 of the
Act .

Interim ..
Copies ..
Transfer ..

Exa'/llinal'ion of Engine Dri'vcr",

Examinations were held as follows :-Perth 4, Kal­
g'oorlie 4, Bunbur;y 2.

'Examinations occupied 15 days, dealing with appli·
cations for certificates, marking examination papers and
inquiries, etc., took 32 days, and le) days werc spent in
travelling.

Applications received 286, certificates grunted 237.

EXPENDITURE.

SECTION VII.
1945. 1944.

Loss-£! 19s. 1Od,

General, Staff, Reven'lle and EX1Jenditm'e, j'tHleage, etc.

Staff·-'l'he Senior Inspector returned to duty on 12th
November, 1945, after an absence of nearly foul' and a
half years in control of a Munitions Annexe. 'l'wo in­
spectors on the permanent staff received promotion in
the Royal Australian Naval Heserve during the year;

Salaries
Incidentals
Engine Drivers

Deerease-£84 19s. 7d.

£ s. d.
fi,fi83 9 7
1,430 15 4

94 15 4

8,209 0 3

£ s. <1,
fi,fi89 7 8
1,507 10 10

96 12 '1

8,293 19 10

Relll?'n No. 10 Showing Distances T'1'((vellecl, NumbM' of f?;spections ]J[acle ((nd A?Jemge Miles
T'ravelled pe?' Inspection fO'1' the Yea?' encl.ecl. 31/12/1945.

RAn, MILES. ROAD MTT,ES. AIR 1IIl,ES TOTAL 1IILES TOTAl, NUMBER
OJo'INSPECTIONS

AVERAm, MIJ,E8
PER INSPl~CT­

ION

AREAS
~rRAVEUSED. As Compared

with 1944
As Compared

with 1944
As Compare<1

with 1944
As Compared

with 1944
As Comparcd

with 1944
IAs Compared

with 1944

Districts work­
cd from Perth

1945
~

1945
" 1045

~~ ~ '" ~

" 2 " " " "'" " i: i: '"tl tl '" Q tl
" '" " " ":::: A .5 A :::: A,...

H

17S 1S4 H7,aZO a58 6,707 6,707 44,205 6,129

1945 I--~---:~::-.-

~ f
~ ~

10,773 103

1945

4 ·10 ·54

·345 ·25,89fi9 2,72914,3441,66fi 14,194 fi97150

Districts work­
ed from Ral­
goorlie

------1----,--------------------------------
Totals ;328 1,850 51, f)14 097 358 0,707 n,707 .... 58,549 6,120 900 13,502 103 8 4 ·33 = Average All

Districts
1945

3·98 = Average
all Districts

1944
-------1-----------------,------ ---------- -----

Increases 0"
Decreases Decrease 1,850 Increase 339 Inrrease 6,707 Increase 5,160 Increase 95

= Average Increase
-35 miles per in·

speeticn.
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Division VII.

Annual Report of the Government Mineralogist, Analyst
and Chemist for the Year 1945.

T'he Under Secretary fol' Mine.s:

I have the honour to present for the information of
the Hon. the Minister for 1\1ines, my report on t1l'Q
operations of the Government Chemical Laboratories for
the ;year ending 31st December, 1945.

Thf) staff of the Laboratories now numbers 40, made
IIp as follows :-Professional, 29; Clerical, 6; Laboratory
Assistants, ;}.

Mr. H. K Hill, Ji'.A.C.J., A.1U.C., Supervising Chemist
of the J"ood, DrlIg and Toxicology Section, who was
seconded in 19·J3 for the duration of the war as secoJ1[~

in charge of the Defence :B'oodstuffs Organisation in~

lIIelboul'lle, resigned during the year to take the position
of Govel'llment Ana]yst of 'J'asmania.

Mr. Hill joined the Laboratory as a cadet analyst aud
la ter served as a munition chemist during the I"irst
World War. During his long association ,vith the
Laboratory :M.l'. Hill gainecl many distinctions and "'as
responsible for a number of contributions to the know·
ledge of the natural products of Western Australia, food
technology and toxicology.

He takes to his new position a reputatioll as a pains­
taking investigator, mostly in the sphere of organie
dlCmistry, and as oue of the foremost food analysts in
A ustra]ia, and has left behind a tradition on which to
model the future activities of his section.

Mr. J. C. Hood, who had been acting as Supenising
Chemist of the :l"ood, Drug and 'J'oxico]ogy Sectiou dur­
ing Mr. H. K Hill's absenee, was appointed permanently
to that position on lOth August, 1945.

The temporary staff was inereased during the year b:\'
the appointment of the following chemists :-1\1isses ,1.
~L Johnston, B.Sc., and H. L. Selby, B,Sc., A.A.C.l.\
Messrs. R A. Broadbent, B.Sc., D. Bums, B.Sc., N. K.
,Tones, B.Sc. (Hons.) ,D.•T. Simper, B,Sc., and V. N.
Young, B.Sc.

A reeonunendation to reorganise the staff, supported
by a seheme designecl to meet the expanded activities of
Ihe Laboratories and to reliO\'e the head of some of his
prosent duties so that he may be froo to clovoto moro
attontion to his \'(Jry important responsibilities as con­
sultant and adviser to the Government in matters involv­
illg ehemlstrJ and mineralogy, "'as snbmitted dnring the
latter part of the year. Ji'inality had Ilot been reached
ill this matter at the end of this Jear.

ACCOMMODA'l'ION.

A1LllOugh the Hew laboratories were planned to gin
~onJe spaee for expansion the ,vork has in"reased so
rapidly sinco the transfor from ,Yellingtoll Streot, that
additional ehemists have been appointec1 anc1 no further
working spaces are available. In order to adequate];'
meet the present requirements, the following additional
aceollunoc1a tion is neeessary:-

Adminis/;ration.
Main offi"e to be enlarged to aeeomlllodate three acldi·

tionHl ,,]erks; reeord rooms, two required; seientifie seere·
tary, one room.

Slm'cs,

Sp:1('" of about :lO feet by 40 feet is J'equired for the
normal storage of soil and minel'Hl samp]cs-thisis
add i liollal to the preseut mineral store. It is necessary

to haTe adequate storage for samples because further
\I'ork often has to be clone on old samples and minerHi~

samples are kept to supply prospeetors and others
interestod, in addition to aeting as a small museum of
loc·n] minerals.

Refectory.
The present refectory is too small and of the wrong

shape to ae"ommodate all members of the staff. It
should be enlarged to aeconunodate 50 officers ancl be
suitable for showing 16 m.m. einema films, whieh arc
of a high educational value and would serve to removo
some of the seientific isolation under ,,,hich the staff
has to work.

Conference Room.
Such a room is necessary for holding interdepartmental

teellllieal committee meetings and for addresses by visit­
ing scientists. It should have facilities for hanging maps
:1lld plans and for displaying spe('imens and exhibits.
This part of the aetivities of the J~aboratory, considered
to be absolutely essential in all modern laboratories, has
had to be ver,v severely clll'tailerl.

Female 81aO'.
Adequate aeeollllllodatioH induding a retiring roolll

i"5 neee::::snl'V in auy cstablislllncnt wllcre ,,"OUlcn are on1­
ployed. 'rl~e jJresent aeeommotlation is quite unsuitable
aHtl inadequate.

Soil jlhncralo[J!I Labo}'(tto)·y.
The Soil Mineralogy Section, established in 19·J3, has

not had suflkient laboratory aeeollllllodation and a new
bloek approximately 30 fee't h;' 60 feet should he pro­
vided.

]fclatlul'[JY LaboTatory.
A l:lboratol',)' 30 feet by 40 j'eet with walls 20 feet high

is urgently required to llOllse the spec.ial metallurgiea I
equipment ordered and now eoming forward.

Vuc{ 7'eclulO/.ogy La{iora!o1'!I.
'I'he final design for the 1,'uel 'J'eeJlIlology Laboratory

was prepared early in the yea l' and the ereetion by Jlri­
vate contract, at H c'ost oj' approximately £4,000 allotted
by the Coal Panel, begtlll early in .Tune, but numerouS
delays caused by matedal shortages lwve hindered its
c'ompletion.

( Note :-This builtling WHS not ava ila ble for occupa·
tion at the 28th May, l!14G.)

ludnsll'ial ClIc1nislT!I Laboratol'Y.
Provision should also be made in any building scheme

to house the proposed Industl'ial Chemistry Se"tioll.
Tentative plans for a laboratory b]oek 90 feet by 40 feet
to include a pilot plant seetion GO feet by 40 feet with
20 feet walls have been prepared in antieipation of the
Goverlllnent's approval to establish this special section
to deal with problems associated with the rleve]opment
of seeonclary industries in this State. When this pro­
posed building seheme is completed, the State Govern­
ment will have a group of buildings in which all problems
within the State ean be investigated with a~surance.

Sueh a plan is neeessary for Vvestern Australia as it has
to be self·contnine{l so 1':11' :IS ehemic:ll work is COIl­
ee['lwd. 'l.'hese laboratorit's will then be seeon{l to none
within the Commonwealth :Illcl all aeltievemellt oj' wltieh
the Statt' GO\'('I'lllnent llUl," well be proud.



their effeets on
an important

LIBRAHY.

The library is far from adequate to meet the demands
of the various sections and additional books and periodi­
tals are required, particularly for Soil MineralogJ', l!'uel
Technology and Industrial Ohemistry. It cannot be
stressed too strongly that an eHicient and comprehensive
library is just as essential as laboratory equipment to
the chemist and mineralogist; especially as the investi­
gations now required by this Laboratory are often in the
naturc of rcsearch prol)lems where a perusal of the rele­
vant literature is both necessary and important.

EQUIPMEN'1'.

During the year a ]'agergren laboratory model flota­
tion cell \nIS installed and is proving useful in many ways.
1t is intended to investigate the possibilities of COIl­
tenlrating non-metallic minerals such as sillimanite and
mien and to bcneficiate local bauxites by eliminating the
m,serjate(l quartz. In fUl'thenmce of our mineralogical
work and to plaee this Laboratory in the position to
advise prospeetors and others as to the advisability of
developing newly diseovered deposits of economic
minerals, for whieh tllCre is likely to be a demand, it
is essential that we should be equipped to carry Ole'\; ex­
periments on ore beneficiation and extraction. For this
purpose it will be neeessary to instal, as soon as pos­
si ble, (a) Ha ultain Superpanner; (b) Magnetic
Separator; (c) Laboratory type of concentrating tables;
(d) Fine grinding air separating unit.

A set of '1'vler Standard Sieves was added to the
Laboratory eq~lipment during the year, and with the
Ho-tap Shaker expected early in the new year will very
("onsiderably enlarge the facilities for the mechani~~al

analysis of various materials. 'rhe immediate use wllleh'
suggests itself is for work in connection with soil erosion.

I~xtra petrological microscopes arc urgently required,
especially for work in soil mineralogy, and for the addi­
tional examinations of minerals asked for by the Geo­
logical Survey. Although numerous enquiries have been
made, mauufaeturers eannot guarantee any early return
jo pre-war eonditions. It is intended ultimately, to instal
a Pedcrov Universal Stage in the Mineral Section. This
is a stahdanl piece of eqnipment designed for the
aenuate determination of the optical constants of
mincrals. \Vork in conneetion with the examination of
opaque minerals involving the preparation of polished
seetions has inereased during the year. Owing to .the'
lack of a suitable microseope for work with polarIsed
l'eflee.ted light improvisations have had to be made
neeessitatilw the use of parts of two microscopes. Ac­
eumte worl~obviously ctlnnot be undertaken in this way
tlnd the provision of suitable microscopc and aceessories
is essential if the Laboratory is to continue to under­
take this type of work.

A. suitable furntlee for testing various types of
refmetorr minerals and materials at high temperatul'es
has not 'yet heen ohtained. l~nquiries arc in progress
"ith several Anstralian manufacturers.

A more 1ll0cleJ'll type of Quartz Spectogr.aph, suitable
for the speetroseopic determination of traee elements ill
minerals, ancl other prOducts, is still urgently needed.
'l'he prescnt spectograph is obsolete for this work.

'I'he hous.jng of some of this equipment will have to'
be provided as faeilities are not available in the present
building.

REOEN'1' EXPANSIONS IN LABORATORY
PUNO'l'IONS.

Soil J! incl'alo[J.I! and SCIUmenlal'Y Pclrol0P:ll·

'rhe newel' scienee of soils presents a picture of the
]Jl'oeesses whereby rock becomes soil or solublesfll.Hl eon-·
temporaneously contributes the elements servlllg to'
nourish plants for animal or human sustenance. The·
entiJ'e mineral composition, from the very finest to the
largest particles, is brou/iht into prOl.ninence ~s funda­
mental to plant productIon and agrIculture Itself, b:r
investig:ltions whieh are ocellpying soil seientists in many
Jlarts of' the worlcl today and it is with this end ill.view
thn1', a section of Soil Mineralog;' has been establIshed
in this Laboratory.
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Soil mineralogy is expectecl to proYide fundamental
information in connection with the relationship of soils
to rocks in our agricultural areas and to fill in the gap
between the chemistry of soils and their mineralogical
composition.

:E'or an nnderstanding of the roles of parent rock in
the incident of minor element deficiencies in soils alone"
the creation of the Soil Mineralogy Section was fully
justified, and from now on usefn] contributions to this
knowledge will be made.

It is hoped, in time, by the acquisition of modern
eqnipment and the introduction of new techniqucs pecu­
liar to soil scienee itself, that this section will be able to
play a very important part in the utilisation of the soils'
of this State.

In addition suitable equipment will be provided for
work on clay minerals and on the changes between rock
and soil.

The study of dusts in industJ·y, and
the health of workers, will eonstitute
activity of this seetion.

Sedimentary Petrology is a firmly established branch
of science which deals with sedimentary rocks, that is,
rocks of non-igneous origin. It includes something more
than the mere description of roeks based on microscopieal
analysis, and in its wider sense embraces comprehensive
investigations of their nature, origin, mode of deposition,
inherent structures, mineralogical composition, mechani­
eal constitution, textural analysis, various chemical and
physical properties, and in short, all data leading to an
understanding of the natural history of such rocks.

Sedimentary petrology, more specifieally, deals with
beds of sediments deposited by water or by wind, such
as sandstones, sand dunes, sand accumulations, ete.
Some of its most important applieations are in the
correlation of oil-bearing sands in petroleum producing
areas, the differentiation of marker-beds in coalfields,
the effect of wind and "ater erosion on soils, etc. As
the first stage in the formation of sedimentary petrology,
'11ldas indieated above, therc arc many contributions
which ean be made to our knowledge of soils by such
methods of study. Other investigations which lend th~m­

selves particularly to these methocls arc :-RefractorIes,.
ceramics, building materials, water supplies, dust
hazards (silicosiS, etc.). These emne within the seopc
of this seetiol1 's activities.

Filet Technology.
Ii'ollowing on 1l reeolllmenclation of the Coal Panel

under the Department of Industrial Development, the
Government agreed in July, 194·4, to finance the estab­
lishment of a Puel Teelmology Laboratory and to pro­
,-Wc funds for its maintenance over It period of fonr;
I·ears. It was clecidecl to bring this Labonitory under
the direction of the Government Chemist as a new see­
tioll of the Government Chemical Laboratories.

Thc oJ),jcet of the cstablishment is to improye anc!
extend the utilisation of Western Anstralian native
fuels, first attention be!ng direeted to co~ls,. and, more
particnlarly, to procluehve seams of the Oolhe coalfielcl.

As Imowledge of our coals is incomplete in lllany
respeets,it is espeetcd that mueh of the early work:
nndertaken will inyolve a more complete stucly of the
ehemical and physical properties than has hitherto been
possible.

'I'he seope of 1I'0rk on eoals envisagecl ineludes the
foIlO\ying:-

Proximate and ultimate analysis.
Calorific values.
Carbonisation characteristics, inelucling the

nature of by-products yielded thereby.
Coking properties.
?vIie]'oseopical cha raeteristies.
Specific gravities. .
Simple solvent extraction.
Weathering charaeteristies.
Coal-moisture e(Juilibria.
Storage properties, including liability to spon­

t:lllCOUS ignition.
Vriability.
Grindability.



Bulk densities under various conditions.
Ash properties, including fusibility and analysis.
Size distribution in commercial grades.
Quality survey within seams.
Beneficiation, including such problems as: Drying,

Cleaning, Upgrading, Blending.
Special studies of utilisation problems such as

total gasification, hydrogenation, etc.
Investigation of specific problems that lllay be

suggested by producers or consumers.

Dr. C. R. Kent, Ohief Chemist of the Railways Depart­
mcnt, was seconded for a year to supervise the establish­
ment and work of the new laboratory and began these
duties on 23rd April, 1945.

In additiou to delay in erecting the building much
f[elay has bcen cxperienced also in locating suitable
cquipmcnt, some of which is specialised in nature and
unobtainable in Australia.

As a result of these lllHlvoidable delays, little work of
a pcrmanent quality has yet been possible; and the
nppointment of staff has been postponcd until facilities
for useful employment are ready.

Some Iyork of an advisory nature has been done,
including evidenec given before the South Australian
Parliamentary Standing Oommittee on Public "Works,
and the Davidson Commission on the Ooal Mining In­
dustry. Data was collected for a wartime revision of
the Australian StandarcIs Association's pUblications on
the Coal Resources of Australia. A report was submitted
on the results of trials made by the Railways Depart­
ment with the l!~ox gasifieation plant.

During a recent visit to the JBastern States, I availed
myself of the opportunity to examinc the "Broadhead"
Complete Gasification plant that is operating success­
fully at the Metropolitan Gas Company's Works in Mel­
L'oume_ It is claimed that this plant, although founded
upon the simple intermittent procedure of alternate
, , blow" and "rnn," embraces two desirable features
Dj' the mOl'e recent German plants, namely, continuity of
production and reduction of CO" in the fuel bed, It also
possesses a further advantage of permittiug of car­
lJUl'etting in the generator itself without any auxilial'y
conshuctlon 1'01' that purpose.

'I'he calol'ific value of the gas produced by this plant
from brown coal is BIO B:r.Us. and from Maitland
('oal B7,"j B.'r.Us. ']'his gas is carburetted with oil up
(0 a fUl'ther lOO B.'r.Us.

The Power Gas Corporation (Australia) Pty. l"td.,
which owus the patent rights of the process has ex­
pl'essed intcrest in its possibilities for the gasification
of Oollie coal and is prepared to make a complete survey
of the gasHication characteristics of Oollie coal at no
eost other than providing 150 tons of coal for the test.

Disposal of Tj'(ulc TVaslcs.

A committec ('onsisting of the Engineer for Metropoli­
tan ,'Vater Suppl;y and -Se,\'eragc, the Oommissioner of
pflblie IIealth, and the GOYCrlllnent Analyst was eon­
stituted some years ago to a(1\'ise the Hon. Minister for
Works on matters rclated to the purit~· of the metropoli­
tan water supply. This committec, at its meetings, has
([ealt 'Yith problems associated with sewerage treatment
in the metropolitan area, but has not received any ofIieia I
Hp]Jointment for that purpose and consequently has Yel'~­

little standing'. Latter!y the committee has been aske!!
to advise on the treatment and disposal of trade wastes.

The eommittee has no official status in such matters
;J]H[ HS these important responsibilities will inerease
with the grol\'th of population and the deYelopment of
seeonda I'y industries in this State it is recommClHlcd
that cOI;sidel'ation be giyen to the appointment of a
teehnieal committee with the necessary authority to
HfJyise the Goyernment Oil the purity of' water SupfJlies,
sewerage treatment and disposal of trade wastes,

The establishment of a eommittee reprcsentative of'
the ,Vater Supply and Sewerage Department, the De­
partment of Public Health, and the Government Ohemi­
ca I Laborntories woull1 hring together the departments,
interl'st ~ concel'nef] i fI these mn l"tCl's 111ld would ohviate
the possibilit,- of the Labol'atories duplicntin14' nny
ehemieal work in l'egard to them,
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INTER-DEPARTMENTAL TECHNICAl"
OOMMI'r'rEES,

The Inter-d,epartmental Soils 'rechnical Oommittee,
Dairy Prodncts Technical Oommittee, l!'ruit 1'ecl111i­
eal Committee, and the Vegetable Research Oommittee,
eontinued to function dming the year.

GENE1~AL.

Mr, C. R LoMesur!l'r spent scveral weeks in S,ydney,
Mclbourne and Adelaidc on behalf of the Committee
on Fibrolite Pipes and Oement-Lined Pipes studying
tI,e manufacture and causes of failmc of fibrolito and
eemcnt-Iined pipes.

Dr. D. Oarroll spent a week at Ohandler, eollecting
samples of grits from below the Alunite in Lake Ohand­
ler with a view to ascertaining whether the grits re­
presented the rock floor of the lakc.

In connection with the investigation of roeks and
soils from areas affcctcd with sheep-breeding problems,
Dr. Cal'l'oll made a eolleetion in the Boyup Brook­
III uradup distriet in order to make a comparison with
lllateri:~1 eo,llected in :the Ko.lonup-Bevel'1ey districts
dming the previous year.

In August, Messrs. B. L. Southern and A. G. 'rurton,
as representatiycs of these I~aboratories, attendell the
Winter School in Soil Science whieh was held in
Adelaide.

Mr. H. 130wley continues to act as a mcmber of the
Llonrds of ::\fanagement appointed b;1' the Govel'l1ment
to establish and cOlHluct thc State (W.A.) Alunite In­
dustry at Chandler, and 'l'he Charcoal Il'on and \Vooll
Distillation Industry at 'Vundo\l"ie. He continued also
to be a mcmber of the Alumina Pilot-Plant Oommit­
tee :md the Committee on [<'ibrolite Pipes amI Oement­
Lined Pipes. He is also a member of the Ooal Panel
nJ](l other Panels established un([er the Departmcnt of
Industrial Deyelopmeut. As (1ovel'llment Analyst, 1IIr.
Bowlev is a member of the J<'oods Advisory Committee
ul111er'thc Health Aet and n mcmbel' of' the Adyisor\'
Committee on the PUl'ity of Wnter Supplies, .

Publicalions.

D, Can'oll:
Minl1l'alogy of Some Soils from the Margarct

Riyer Distl'ict, ,10111'. DOll1. A,qI'ic1i/tul'c, W.A.
XXL, No. ~.

:\lineralogy of Some Soils from Dennwrk, \Yest·
em Australia, Soil Scicllce (iO, No, fi.

lIeavy Minerals in tIle Indn River Coal Meas­
ures, Gcolo{Jical ?if(({Ja:::'ilIC, 82, No, 2.

"Censlls of \VestcI'll Australhl1l Minerals.
Mineral Res()ul'ccS of IV,A., Bull. No, 1.

D. Ca1'l'01l nn(1 H. P. HOIdedg'e, 'I"ill\ K. R. Miles:
TantalulH and NiohiulH, illillCl'a I RCSOIII'CCS or

IV.A .. Bull. No. H.

The revised fifth edition of the pamphlet on the
"Mineral Resourecs of ,Vesteru Anstralia" is in the
press.

AD:1IUNISTRATION.

A pcrusal of this report shows the great variety of
work no\\" carried ont in these Laboratorics, '1'his faet,
together \I'ith the rapid grolyth in all branehcs, sug­
g('sts tlwt the time is fast approaching when considera­
tion will haye to be given to the desirability of in­
erl'asing the statns of this Ins'itutiou.

Thcre has been a eonsillerable expansion during the
]last eight years in the demand for chemical work by
the Departments of AgrienltUl'e and Industrial Develop"
ment, due, mainly, to the (1ol'ernment's decision to con­
centratc its chemical work nndcr these I..aboratories. A
steady ineI'ease i~1 tlw laboratol'Y requirements of the
Depa;'tments of Mines, ,Vorks an~1 Health has also been
n07ed dming thnt perioll,

An indieation of' this expansion is giycu by the re·
cent cstahlislunent of the thr('e new divisions, (1) Soil
:\lin('ralog~" and Sec]imental'Y Petrology; (2) 1"u('1
'l'ecll1lology; (:1) In(1ustrial C1Jemi,tr,\", 'rite stnffs of
Ihe thref' (JI'ig'ina I divisions, :\[ill['\';l1014'Y n \1(1 Mincral
rp(·(·hno]og,\": ~Fooa~, "Drugs nnd 'I\)xi(;olng','"; Agrieul-
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'L\BLE SHOWING SOURCES OF SAMPLES
FOR 1945.

ture, Forestry and 'Water Supplies; were considerahly
iucreaseil in order to meet the additional work forth­
cOIning.

Laboratories which are called upon to deal with such
a Yaricty of work cannot bc expccted to function satis­
factorily unless given frcedom of action that "'ill 11er­
mit a decision as to thc relatiyc mcrits of the various
rcqucsts for priority rcceiyed from the many GOVCl'll­
mcnt Dcpartmcnts that arc compelled to utilise the
facilities of a combined laboratory.

I feel thercforc, that the time has 1I01Y alTivcd whcn
thc status of this Institution should be changed from
a Branch to a Dcpartment of Chcmistry.

Such nll arrangement wouhl allow thc claims by
yal'ious Departments on the services of thesc Labora­
tories, to he (lealt with to the hest advantage in re­
spect to the lahoratory facilities available and would
grant to the Head of the Department the necessary
pOlyerS to implement the Goyernment policy to obviate
:lJlY duplication and oycrlapping of' its chemical work.
It would also eliminate the possihility of any onc
Goyernment authority gailling an adYantage at the
expcnse of other Goyernment Departments and wonld
therefore increase the efflciency of this Institntiou.

No. of Samples.
B56

'fOXICOLOGY.

Human Poi8oning Cases.
The human poisoning cases numbered 30. The common

poisons found were strychnine three, cyanidl's three,
arsenic three, ca.rbon monoxide onc, barbiturates one,
alcohol five. In fi1"e cases either no poisons were detected
o!' the rei201"l'red material was innocuous in character.

All aqueous solution of atropine snlphate use(1 as l'ye
drops was submitted in eonncction with the death of a
ehild follolying its use. 'rhe solution was cOlTectly dis­
pensed bnt the post lllortem findings indicated a hyper­
sensitivity to the drug.

An unusual mixture, diacetone alcohol and castor oil,
tlie eOlllposition of a proprietary br:md of hydraulie brake
fluid, was held to be responsible for the death of a mar­
ried woman. A large quantity was taken with suicidal
intent immediately after discharge from hospital fol­
lowing treatment for attcmpted poisoning with spirits
of salts.

A case of considerable interest arose as tlw result of
the death of a native at \V"yndham following s)'mptoms
suggestive of acute a rsenical poisoning. Exhibits were
received which were examined for arseuic with lJegative
results. Subsequently on information receiyed' from
other natives the young leaves of iron\1'ood tree, allegedly
administere(l b)' a police boy, were suspected. Aqueous
infusions were stated to be extremely toxic but on exam­
ination of some ironwood leaves suhmitted from the loca­
lity, no poisonous principles were isolated, whilst pre­
pared extracts wel'e found by the Government Patholo­
gist to be innocuous to rabbits and guinea pigs. Exhumed
viscera which, 01ving to lapse of time and difficulty of
transport, showed gross putrefaetive change whel1
received, failed to give any indication of chemical poison.
'l'he1'e appeared to be some eyidence of the deceasecl
having consumed "blown" tinned fish discarded by a
local storekeeper bnt the condition of the exhibits pre,
eluded an,)' possibility of the confi1'mation of pathogenic
bacteria.

A fatality occulTec1 in Perth in which two occupants
of the cab of a truck lost their livcs from carbon monox­
ide poisoning as the result of fumes from a producer
with which the truck was fitted. An investigation, c<Jr­
riec1 out in wcather conc1itions similar to those prevailing
on the mornillg" of' the fatality, showed that toxic cOllceu',
tratiol1s of gas were quickly attained as the. result of t:l1C
hlower outlet being directed towards the scuttle of the
cab into which the gas could find access by a llU1nher of

NATURE Ox' WORK DONE.

DRUGS AND )LEDICINES.

Tl"cnty'six samples of anaesthetic cther ,,'ere received
from the Government Stores Department and Pnhlic
Hospitals, These were examilled for compliance with
the British Pharmacopoeia tests for pmity. Only two
failed to comply with the requirements for IW"()xides
and foUl' showed the presence of alc1ehyrlcs.

Impouuded anaesthetics sent by direction of District
Coroners in suspl'eted cases of death under anaesthesia
numbered s,eyen, consisting mainly of ether and ethyl
chloride. In no cases did the ether or ethyl chloride
show ,my indication of deterioration. A sample of spinal
anaesthetic submitted contained only suflieient material
to confirm the identity of the constituents and to show
that the eoncl'ntration\nls substantially in the eonceutra­
tion inscribed.

A preparation submitted for analysis by the Depart­
ment of Public Health was labelled Dr. Sehuesslers cell
salts-Kali Phos. In the accompanying literatme sup­
porting the theory of cell salts it was stated that potas­
sium phosphate constituted a miueral requirement of the
brain a deficiency being indicated by such eomplaiuts
as f;tigue, nervous prostratiou, etc. 'l'his deficieuey
(,ould be made good by ecll salts such as Dr. Schuesslers
Kali Phos. Analysis showed the tablets to consist of
99,7 per cent lactose and 0·]4 per cent, potassium dihy­
drogen phosphatc. The a dult dose reeolllmended on the
box was six tablets which would contain 0.00064
grammes of the phosphate and consequently it would
I'l'quire approximately 9,380 tablets to obtain the mini­
nJU1ll medicinal dose of thc British Pharmacopoeia
Codex.
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holes. The concentrations of carbon monoxide found
at head Jeyel in the dri\'er's and passenger's positions
\\'ere o· 00 per cent. and 0,38 per cent respectiyely,
amounts which would prove fatal in a short space of
time.

As the result of the post mortem findings on an Allied
seniceman found dro\\'ned in the harbour, an examina·
tion of the gastric juice for alcohol contcnt was made
to establish whether the deccased had partaken alcoholic
liquor l)l'ior to the fatality.

Most of thesc anal vses were made in connection w.ith
Coroners' Inquests an'~l evidence in these and other courts
wcre given by Mcssrs. J. C. Hood, H. Scdgman 01' N. R.
Houghton.

Animal Poisoning Cases.

'l'wenty specimens of viscera, baits and materials
wcre reccived in connection with real or supposed animal
poisoning. Ten specimens were the snbject of investiga.
tion and prosecutions by the police and Criminal Investi·
gation Branch as being of malicious intent. Prosecutions
were also launched in the case of specimens received
from the Royal Society for Prevention of Cruelty to
Animals.

High mortality amongst poultry in a country district
was thought to bc due to wheat treated with materials
to eontrol wecvil infestation. Dust from the wheat was
examined for the known control agents and othcr poisons
with negative results.

CRIMINAL INVESTIGA'l'ION CASES.

A number of cxhibits wcre examined for the Criminal
Investigation Brandl in eonnection with a charge of
administering poison which had been laid against one of
two brothers living together on a farm.

The other brother ,vas taken suddenly ill after par­
taking of a meal prepared by the accused. Strychnine
was found in the vomit and in the residual food left on
the plate.

'l'he fact that no stl'yclmine was found on the accuscd's
plate and as thc resnlt of other cOl'l'oborative evidence
ut the Lower Comt the accused was committed for trial.
At subsequent c.riminal proceedings the accused however
was diSCharged. '

A further OCCUl'l'ence of searlet·coloured flesh due to
ehronJOgenic baeteria "'as submitted dming the yenI'
in chcu?nstances thought to indicate poisoning. The
colouratlOn was confil'l1wd by the Government Bacterio­
logist as being produced by Bacillus prodigiosus. '1'he
bacillus which may occur in ail', water or soil, grows
best at a temperature of 68° J!'., which is conllllonly
maintained in the canvas type of eooler. Badllus pro­
digiosus is not considered to be pathogenic when cultured
on Jlleat but the resultunt colouration is naturally, some·
what alUl'lnillg.

'rhe examination of some remnants of material left
after an explosion in a tunnel at NOl'th Ji'remantle showed
these substances to consist of the several constituents of
gunpowder. 'l'he explosion was initiated by some boys,
one of whom was injured fatally, from discarded
materials which had been obtained from an old militan
dump. 'l'he explosive material had been enclosed in ;1
tin and ignited.

'l'he examination of two samples from petrol suspected
of having been mnliciously tampered with, showed the
peb-ol to be free from foreign matter. A eleposit how­
ever, consistedlargel~' of cane sugar with a small mnonnt
of powdered glass

Mr. ;r. C. Hood was subpoenaed as an expert witness to
give evidence at the Commonwealth Public Service Board
of Appeal in the matter of an appeal against wrongful
dismissal of t1nl employees of the 'l'axation Department.
'J'he eyidenee ""hS a l'ecnpitulntion of that pl'cviously
tcndcred in a conspirney charge at the Criminal Court
.in respect to bleaching of caneellntion nunks on taxation
stamps.
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INDUSTRIAL HYGIENE.

Lead Hazard.
leor the purpose of supporting diagnosis of "leaded"

subjects, 11 samples of mine were received from private
praetitioncrs, Repatriation Department, State InsUl'ance
OJlice, and Department of Public Health.

Thirty-one samples of urine were also examined for
lead periodieally from workers exposed to a leael hazard
at the 'Weste1'll Australian Gove1'llment Hailways.

Faclor!J Sa.witation.
As the result of a complaint following the use of a

proprietary wood preserving fluid, the material was for­
warded for analysis by the Factories Department. Ana·
lysis and distillation showed the fluid to be of a creosote
natUl'e. A report was submitted covering the hazards
of this material, which would be, mainly, from the small
amount of low boiling fraction it contained. These
were reported as likely to be slightly irritating to the
cornea and respiratory tract but as the operations were
conducted in the open ail', it ,ms considered these would
only be transitory.

Dust.
A mincralogical and chemical examination was made

of !lust from a f,lctory which was engaged in crUShing
calcareous beach sand as a source' of lime. '1'he dust
snbmitted was found to contain less than 5 per cent.
quartz, of which less than 2 per cent. occurred in the
material passing a 200 mesh I.JliLM. sievc, the upper limit
of dangerous partide size with respect to industrial
hazards. 'l'hls fact, coupled with the large amount of
calcium carbonate present, indicated that the dust would
he r01atively harmless.

Air frO-in Coal .Mines.
Six samples of air collected by the Inspeetor of M.iues

at Collie in the Proprietary and Co'operative :1I1ines,
Collie, were submitted for anulysis.

The analyses did not indieate any serious vitiation of
the air.

CHEMICAL SEWERACm CONTROIl.

Wee!.:ly.

Routine control consisted of weekly inspections
together with samples taken for reaction (pH) solids in
suspension and eombustible matter in sludge. The Fre­
mantle works, whieh is on the septic tank principle with
no controlled sludge digestion, was not visited except
when taking the influent and effluent samples for com­
plete analysis.

Subiaco plant, .is in general, the best of the three
sewerage treatment plants giving satisfactory sedimenta·
tion and yielding an effluent containing between 50-100
I'"rts per millioll suspended solids. Digestion is also
eonsistently good with substantially no difference between
digesters 3-4 (to ,yhich pan nightsoil is added) and the
remainder. FrOlll thc digesters a supernatant liquor
containing 0.1 to 0.4 per cent, suspended solids is
obtained and a sludge coutaining 5 per cent. suspended
solids. No advantage appears to come from longer re·
tention with a view to increasing the solid matter. The
ratio of eOJllbustibles to total remains steady at from
GS-7:) pel' cent. .

'rhe Swanboume plaut while funetioning satisfactorily
as regards sedimentation, showed some inconsistency
ill the d.igesters perforlllanee iu regarel to segregation
of supernatant liquor, much suspended matter being
eal'l'ied oyer. Considerable improvement occurred during
Noyember and December, but the supernatant liquor is
still too variable for disposal as effluent. 'l'his is largely
the fault of oYerloading and again stresses the necessit)·
for adrlitional digester capacity.

'rhe fly nuisance 'Yhieh was exceptionaIly baG in 1[l4,t
showed considerable abatement after the addition of
horn x to sludge, thereby successfully suppressing breee]­
ing in the drying beds. 'rhe use of D.D.'l'. preparations
Iws since redueed the nuisance to negligible proportions.



G01JIplele Analysis.
In addition to the weekly eontrol samples taken,

periodic samples were taken for complete analysis of in­
fluent and effluent at the two treatment plants at Subiaeo
~md Swanbourne. The result of these analyses indicated
that generally the best reduction in solids, biologieal
oxygen demand and McGowan's factor is achieved at
the Subiaco plant.

Ocean Outfall SHrvey.
'1'he survey, aimed at determining the extent of ocean

pollution by sewage effluent, was conducted along the
usual lines except that the surf boat was replaced by a
launch with the a(hled advantage of providing more room
and permitting better sampling technique. Dissolved
oxygen dete1'1ninations could also be commenced on board
without fear of loss in transfel'l'ing samples. No remark­
able results were eneountered, the ocean pollution only
extending to a few hundred feet radius of the outfall.

Boach S1lTveys.
'1''1'0 surveys were made, the first being on May 1st.

This was originally intended to be an ocean survey but
this phase had to be abandoned on account of inclement
weather conditions. The ocean at various beaches from
Southwards of Robb's Jetty to 'Wembley was sampled.
High values for absorbed oxygen and ammonia were en­
countered on the beaches adjacent to Florence and
LIoward streets, li'remantle, which arc in close proximity
to the discharge of storm water drains. The influence
of a strong North-East wind also showed in the high
ynlues for absorbed oxygen and ammonia obtained in
a short stretch of beach South of the outfal1.

A reference sample taken in the clear ocean half a mile
off shore and onc mile North of the Fremantle Harbour
entrance (before abandoning the ocean survey) was above
the average in chlorides, but not the lowest in absorbed
oxygen, ammonia 01' phosphorus. This sample and pre­
vious experience with" reference" samples again directs
attention to what constitutes (in a chemical sense) a
normal sea"'ater and onc on which to base effects of
pollution.

1'he second survey was made on September 11th amI
13th when beaches from Ma1'1nio11 Beach to Naval Base
were covered, the breeze on both days being North-West.

'1'he effect of the record winter rains was noticeable
in a decided muddiness of the ocean South of the harboUl'
mouth extending almost to Coogee, undoubtedly due to
the large volumes of mud brought down by the flooded
river.

The effect of this fresh water was also noticeable in
analyses, chlorides throughout being lower than usual,
falling to below 14,100 parts per million at the beach
adjacent to Howal'(l street, South Fremantle.

'fhe usual range of figures for chlorides range from
20,000 to 21,000 parts per million.

11bvest'igalional.
Investigational work on the use of ferric ehloride to

suppress the formation of hyrogen sulphide in sewage
wn s continued.

Ferric chloride to give a concentration of 20 parts per
million was introduced into sewage at the foot of a ris­
ing main at Victoria Park and samples collected amI
('xamim'(l at Claisebrook after traversing the river-a
distance of onc ancl a half miles. Composite samples
rcpresenting pumpings from 8 a.m. to 9 a.m., 9 a.m. to
11 a.m., 11 a.m. to 2 p.m. and 2 p.m. to 4 p.m. ~\'ere

received at the laboratory and colour, odour and sedi­
ment noted.

Dissolved sulphlll' componnds werc r'letermined and pre­
pare<1 lead papers Intro<1uced i11to the free spaee above
the liquid. 'rhe papers ,vel'(' examined 115 minutes later
(designatecl immediate hydrogen sulphide) nnd fresh
papers 24 hours later. Exact quantitative evaluation is
difficult but papers when mounted and compared, showed
tha t in nearly all cases 20 parts per million of ferric
ehloride ]Jraetically eliminated hydrogen sulphide forma­
tion over 24 hours-a period grcater by several hours
than thc avcrage time of transit from Yictoria Pa I'l, to
Subiaco ontfal!. Ii'm the purpose of comparison a simi­
lar series of papers was prepared from composite samples
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of pUl1lpings over the same range of time. This and
pre\"lous chemical work has thrown some doubt on the
value of the determination of dissolved sulphur C01l1­
pounds but gave strong evidence that hydrogen sulphide
,evolvecl frolll a sample most closely approximates to the
harmful sulphll1' metamorphosis of sewage.

'l'HADE IVASTES.

On account of rcpresentations made to the Hon.
Minister in Charge of Local Governlllent by the Bassen­
clean Hoad Board, an investigation was made of lA drain,
receiving waste liqnors from M·essrs. Cuming Smith's
Acid and Superphosphate 'Works, which traverses the dis­
trict of Bassendean and ultimately discharges into the
Swan lEver. It was claimed that these waste liquors
were acid and had a deleterious efi'ect on concrete ancl
on adjacent vegetation. '1'he (11'ain which during the
winter months is the outflow for a large lakc and swamp
area was tested from its source and the reactions and
composition of each influent examined and the COin­
bined stream sampled throughout its length. The
somces of the wastes from the works were chieflv from
the pyrites washers, which were not neutralisecl, and
scrubber liquors from the superphosphate reaction nots
which arc given a treatment with lime. A large nunibcr
of samples taken continuouslv over some months how­
ever, showed the eombined wastes were almost invariablv
acid. A comprehensive report was submitted and eel:­
tain recommendations made to ensnre complete neutra­
lisation of the acid wastes.

An enquiry from the Fisheries Department as to what
effect effluents from the Denmark Butter ]'actory would
have on fish life in the Denmark HiveI' wer0 referred to
and made the subjeet of some investigathn by the
Inter-departmental Committee on Dairy Prodnets.
Samples were obtained of typical factory efflucnts and
also from the river up stream and down stream fro111
the factory discharge and sUbseqnently examined for
reactions, suspended matter and biochemical oxygen
demand. The opinion was expressed as the result of
observations and analysis, that the factory effluents
would constitute little danger to fish life.

'rhe opportunity was taken whilst obtaining the above
information of extending the enquiry to all butter fae­
tories and to obtain details of quantities, treatment and
disposal of wastes.

Purther smuples of \\'aste discharges were obtained
following the survey mude last year of aerated water
plants generating their own earbon dioxide from the
reaction of sodium bicarbonate and sulphurie acid.
Samples taken up stream in a st01'1nwater drain receiving
a factory disclwrge ga vc a reaction pH 6·60 and
SO,- - 50 p.p.m., and downstream after receiving elis­
cbarge, rcaction pH 6.47 nnd SO,-' - 128 p.p.m.

Other trade wastes were t\\'o reputedly neutralised ef­
fluents from an acid pickling bath at a ,~'ire netting (,om­
pllll,\". The first of these was strongly aeid but consider­
<.I hie improyement WlIS shown ill the later sample by more
extensive liming.

At the request of th(' Principal Architect, long-run
experiments >\"('re eOllClucted on galvanisecl pipes lined
with a bitnminous composition, which it was proposed to
use for waste pipcs to carry spent photographic solu­
tions. 'rhe bituminous coating showed no deterioration
oyer a long period with various solutions but it was
('Clllsiclcred to hayc too low n softening point for safe
use in II vertical pipe 60 feet in length housed in a shaH
with other services.

FOOD.

lJiilk 11/.8pection Samples.

As the rcsnlt of a. number of perioc1ic checks on the
compositiou of milk suppliec1 to the metropolitan aren,
48 officinl samples were received from the Department
of Public Henlth. In all, 23 samples did not comply
with the Food and Drug Regulations with respect to com­
position, being mostly deficient in total solids 01' solids
not fnt. Successful prosecutions against thc vendOl's
were lodged in a number of caHes.

'1'hrce samples of milk from a country town were all
of sub-stanclarcl quality.



insec,tieides has
Diseases Act wns
have to he given

j1[ ilk In resti,qatiolls.
Samples of milk from a herd on a State farm fed

on a ration which, whilst ample in bulk, was deficient in
protein, disclosed variations in composition which was
made the subject of further in vestigations by the Super­
intendent of Dairying. It was planned to ascertain 1he
effect of alternating rations fed to selected cows by a
more detailed analysis of milk solids.

Two series of analyses were made, but, owing to the
difficulty of proenring samples and the difficulty of pro­
vicling each group with the ration desired, the work was
discontinued.

During the year a small investigation was initiated
by the laboratory with the co-operation of Mr. A. l\Et­
chell, of OldbUl'y via Munclijong, with the purpose of
securing data from authentic samples of factors govern­
ing the composition of milk and freezing point. Thc
samples were collected ,veekly from the mOl'lling milking
of three cows selected fl'om good stock represCllting
Jersey, Friesian ancl Shorthol'll breeds. The work is
continuing and has yielded valuable information which
will be of assistance when a more comprehensive survey
is macle.

J[/{'lnan "ffIWcs.

To assist Infant Health Centres and Clinics in the
diagnosis of abnormal conditions thought to be due to
the composition of mother's milk, partial analyses of 20
samples were made. This work is given a high priority
in order that early corrective measures may be taken.

l<'requently the quantity of samples received is too
small to carry out the usual methods of analysis. By the
application of micro 01' semi-micro methods an earl~­

diagnosis can be made for verification with a more repre­
sentative sample later.

Liq1(Ors, Be'vemges, Ete.

A survey of a certain class of locally manufaetmed
wine for the Liquor Inspection Branch showed an appre­
c,iable proportion to contain salicylic acid, undoubtedly
nclded as (t pl'esenative for the purpose of dispensing
with the pUl'chase of fortifying spirit. The addition of
salicylic acid, which is a prohibited addition under the
Pood and Drug Regulations, varied in amount from 0.9
grain to 125 grains per gallon. Successful prosccutions
werc obtained in each case.

A suceessful prosecution was also obtaincd against the
vendor of u whisl,)" ,vhich was adultcrated by the addi­
tion of water.

A sample of rum of high spirit strength submitted for
examination. when broken down with water to prescribed
limits showed a copious milky separate. This ,yas found
to be resinous, the nature of which suggested that the
rum had been stored in a, eask prepared for beer or
liquor of low aleoholic strength.

111 tcrdepart?nental COIJ/m1ttee on Da1ry 1>roducI8.

The work of this eonllnitt.ee inelucles consideration of
some problems of waste disposal from butter faetories
with particular reference to the Denmark factorY follow­
ing an enquiry as to the effect of factory effi;tents ()n
fish life in the Dcnmark Hiwr. '1'11is is commented upon
elsewhere.

In extension of the Imowledge of the composition of
milk, particularly solids not fat, the records of thc De­
partment of Agriculture from various districts ,yere
studied by the committee. It was resolved that informa­
tion shouid be obtained by regular samples of milk pro­
duced in the sandy countr)" adjacent to Perth under com­
mercial conditions.

'I'he co-operation of :Mr. Bradle~', who was hand milk­
illg a herd in the Osbo1'l1e Park distriet, was obtained
and 10 cows were selected for the tests.

'l'he records of breeding of the cows were obtained by
an Agricultural Adviser who also collected the necessary
information on feeding, yields, etc., and personally
sampled thc evening and morning milking each week.
Analyses were macIe for total solids, fat, solid not fat,
nsh, protein nnd 1:1ctose and freezing point iletermination
on composite samples. Tt is proposed to continue the
tests as long as thc cows remain in milk.
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Interdepartmental Fruit TeChnical Commiltee.
The programme of work on apples proposed for the

1945 season was earried out durin,g the year. The aim
of the investigation was to determine the spread of the
periods for processing for juice and dehydration of
apples collected from a South-West and hills locality.

Other points brought ont by the analyses were the rela­
tively low figures for acidity of W.A. Granny Smith
apples. '1'he quantities of juice, astringency and rela­
t10nship between sugar and acidity ill other varieties of
tI pples vary appreciably from data recorded elsewhere.
These factors were of value in connection with dehydrat­
ing processes, and emphasised the necessity of obtaining
our own figures for 'IVest Australian fruits.

Tlle analyses of 54 samples of apples grown at
Donn:rbrook and Karragullen during the 194ii season
are giycn in Appendix H.

lt is proposed to continue analyses of Granny Smith
and Yates during the 1946 season.

Intel'clepartmental V(igeta,ble Resea'reh Co Jnlll·itt.ee.

'1'he work of this committee at the outset had largely
been dictated by wartime requirements, for example,
in conneetion with the carotene content of carrots. This
coul<.l now be considered satisfactory and the future
work of the committee should tend to concentrate on
composition and quality, as determined by flavour and
palatability, of the principle vegetables. Consideration
wonld be given to variety, district, maturity and soil
type and fcrtiliser applications.

C'al'l·ots.-Seventeen samplcs of carrots were examined
as a continnation o"f the survey of the carotene con­
tent of carrots grown in the Statc. '1.'hese analyscs arc
given in Appendix IH.

Tomatoes.-Nine samples of tomatoes were examined
for moisture, reaction pH, titratable acidity and vita­
min C from fruit gl'O\Yll in a fertiliser experiment at
Ba Icatta. The carotene, fibre and pectin on a bulked
sample ,ycre also examined. ObscrHttions on the ripen­
ing, keeping qnalities and fla.your were made for cor­
relation "'ith fertiliser applieatiolls.

Other vegetables.-J<'uture progTnlllnH'S of work on
pot:ltocs and cabbnges ,,-(']'(' pl:lnned.

AGlUCUI/rUHAL PHODUCTS.

Li.nscccl.
The linseed grown in experimental plots at Merredin

nlHl Avondale Expcrimelltal Stations during t1le current
scasoll was submitted for the deterJllinat\on of Illois­
ture and oil content.

'I'lJe oil contents of the samples on the moisture-frcc
basis, rangeel from 33.2'0; to 45.1. % with an average
of 38.0c;{,. These figures are somewhat lower than the
resnlts obtained from similar varieties grown in the
previous seasoll.

Inscct ioi.lies.

Fiye insec.tieicles of yaried types and ingredients
were snbmitted by a priYate firm for the purpose of
obtaining registration under the Plant Diseases' Act.
Under the pro\'isions of this Act all insecticides lodged
for registration must be accompanied by a certificate
of analysis by a competent analyst within the State
or the Governmcnt Analyst.

With the increasing use of nell' and more complex
organic compounds these preparations are frequently
submitted. for registration before provecl methods llavc
been 'nlrkcd out for their analysis and their toxic pro­
Jlcrties thoronghl~' understood. 'I'he difficulty of
nnalyses is most marked in composite prepanttious and
as a result considerable invcstigation is necessary before
ana l~-ses can be completed.

Tilwfield of s~-nthetic organic
gTO\\'U illlnwasul':1hlY since the P1:lllt
'fonned and somc ;'.onsideration mal'
to llll't't the altered conditions. ..
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SllCCll In/el,Wily Invesi'igailioll.

In conncction wth this invcstigation, thrce snmph,s ut
wethcrs' milk werc examined for the Veterinary 1'atho'
logist. 1'artial analysis only could be c:.ul'led out
owing to thc smnJl quantity of samples availablc. Th"
composition showcd certnin almormnl fcntures.

1'yl'ethnull floll'ers gl'()\\'ll at the :\Iental Hospital,
Claremollt, and n kerpscJ10 oxtract llwde from immature
llo\\"cr~ were ~ulJlllitte<.1 for determination of the

pyl'cthrin contel1't.

No pyrpthrin was found in the pxtract but the flowers
WP1'e found to contain 0.3W;", of pyrethrin 1.

In the rlass'ification
,vith observel1 toxicity,
the group of medium
0.36% of pyrethl'in 1.

correlating pyrethrin content
the flowers would fall within
toxicity containing 0.26% to

A Cl'Oiwlllicol Illsl1cclioJl Directorate.

Twenty S;.Ull.ple{i wcre receivod eoverillg a variet.y vI'
lll:lterials su~,h us sitka sprucc and wood wool, amyl
acebte, casel)] glue for compliance with specifications,
identification of mnterial found in the fuel tank of' an
aireraft.

Samples of blue cloth used for R.A.A.F. uniforms were
submitted for analysis. It is well known thnt some in·
dividuals exhibit an allergy to chromium salts used ns n
mordant in khaki dyeing. The only blue mnterial con·
taining chromium was a heavy mnterial used for over·
eonts and consequently unlikely to be in contact with
bare skin.

Tt has been suggested that a dispcnsntion he grnnted
I.) ehromium-sensitive personnel to wcar blue unifOl'lns
on all occasions.

Hygienic Analyses.

Mineral Analysis

'l'he following are the results of n complete minernl
analysis of a sample of water from the Mundaring Re­
servoir tnken on 30th August, 1945;-

WATER.

(;otr7jields rvatcr Supply.

Annlyscs of snmples of wnters taken from the Mun­
,bring nnd Mt. Charlottc Reservoirs and from the Knl­
goorJie rcticulation were made at intervals during the
year.

C.
·01
·07
·01
·28

1·4
85

141
228
9·2

j\[t.

B.
·09
·07
·01
·20

96

36
:3

35

2

5
10
22

Trace
4

5·1
1

Trace

1

Trace

7
Trnce

17-12-45.

Pnrts per
Million.

10

18-9-45. 28-9-45.
Parts per million

B. C. A. A.
trace trace tracc ·05

'12 ·14 ·2 ·2
nil nil nil ·01

trace trace traee

C.
n.d.
n.d.
nil

n.d.

·29 ·29 2'19 2·19 2·32 1·7 1·3
216 218 02 04 69 98 80

357 300 102 10,; 113 162 142
460 488 164 168 160 204 232
9'3 9·3 9'1 9·1 7-2 7'3 9·2

B.
n.d.
l1.d.
nil

n.(l.

25-6-45.

Cnrbonnte, CO"
Sulphnte, SO.
Nitrate, NO"
Chloride, Cl
Calcium, Ca
Nlngnesiulll, Mg
Sodium, Na
Potassiulll, K
r!'On and nlumil1ium oxides Pe"O" & AlP.
Silica, SiO. • "

A.181!1l1ed Combination.

Calciulll cnrbonnte, CaCO"
Mngnesium cnrbonate, MgCO.
Sodium sulphate, NnoSO,' "
Sodiulll nitrate, NaNO"
Potassium chloride, KC!
Sodium chloride, NnCl
Iron nnd aluminiulll oxides Fep. & Alps
Silicn, SiO.

Dnte ....

Source' .... A.
Free Ammonia .... n.d.
Albuminoid Ammonia n.d.
Nitrite .... Ilil
Nitrate .... .. .. n.d.
Oxygen absorbed in

4 hours from KMnO. 1· 53
Cblorine .... .... 190
Chloride (calculated

as sodium choride) 313
Total solids .... 408
Reaction, pH 6·5

'A. Mundaring Reservoir, B. Kalgoorlie Reticulation, C.
Charlotte Reservoir.

WORK FOR AUS'I'RALIAN AND ALLIED
SKllVICES.

Department of llte Army.

Nineteen smnples of tea and sugar, representing com·
posite samples of supplies which had come from enemy
sources, were comprehensiYely examined for poisons with
lH'gative results.

A !lumber of samples of oil whieh were taken fro111
drums without identifying marks, were identifier1 ns
hydmulic buffer oils by aualysis.

Six petrols were examinee1 for the detection of in(11­
cator fluid and expert evidence tendered at subsequent
COl1l'ts Martial of personnel concerned with possession
of same. Advice was also sought on chemical means
which might be adopted to mask the official test.

J~ab. No. 4190. 4544. 45-l;:j.

Marl... V. CIUI10. 1£01'1'011 Bros. Morl'c11 Bros.
New NOl'eia. Gcraldtol1 Gcmldtol1

No. 1. No. 2.

Per cent,. Per cent. Per cent.

Total Solids 19'0 19·01 17·76

Fat 5'3 5·19 5·54

Asb 1'0 0·82 0'81

Total Protein (NxO· 3S) 10'2 6·15 0·40

Albumin 9'4 3·88 4·4

Casein .... 0'8 2·27 1·9

Ratio Albumin/Casein 11'8 1'7 2·3

J~actose (by difference) 2'5 0'85 5·01

The gas generated at n pilot plant erected at. the
Rnilway Workshops, Midland .Junction, for the gasificn·
tion of Collie coal was tested for calorific value and
chemical composition for the Department of Industrial
Development.

'['he unit, which was designed to prodnce nn "indus·
tl'inl gas" anil n "domestic. gns" suitable for use in
smnJ1 towus, was given n number of tr1nl runs under
the control of the pl'ofessional staff of the workshop.

'rhe avernge figure for the cnlorifie value of the
, 'industrial gas" (which was essentinlly a producer
gas) wns' 16011. 'rh. U. per cubic, foot gross and the
, 'domestic gas" (essentially a slightly enriched watel'
gas) ,ms 289 B. 'I'll. U. per (·ubic foot gross.

Royal Navy.
A sample of locally grown pine to be used for packing

pieces wns annlysed for moisture.

GASIFICATTON OF COLLIE COAL.

Uniter7 Sta'/es Na·vy.
1'rior to the cessation of hostilities, 164 samples of

used lubricating oils from submnrines were examined
to determine if the dilution figures and oil deterioration
approachcd the replacement limits.
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Reaction, pH 6.54 Faintly acid
Total hardness (calc. as CaCO.) 17
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,j() In ](I 15 ]7

16 20 ]:3 ](I

24 ]7 4·5 1:3 2H
5 18 9 5

1

4n nU nil nil nil
3~H) 1:38 89 111 1G2
15 4 4 3 5

464 195 145·5 164 225

G. J1'. D. E, G. F'.

Parts per Million.
S 10 ·1 2·5 3·5 4
7 17 6 4 4·5 7

50 18:l Sf) 41 47 6n
5 7 2 2 2 2

trace trace trace tl'Uf'C trace traee
1 5 trace trace tracc trnce
8 19 17 J(j 17 24
!l 15 12 12 10'5 10·5

!lG 24G 8n 5G G9 101
.light trace trnee trace trace traee
trace

42 02 '35 2:3 28 ~J9

.... 7·82 7'70 7·62 G'62 6·83 H·O(j 6·9a

.... 181 lOOTotal

Hrartioll, pH

Sourcc III let. Outlet. Inlet. Outlet.

rarts per Million.
Ca}pium, Ca. 7 (i 5 ·5 5
l\fagnesinm, l\Ig 10 9 n 5
Sodium, N" (H; nn 4ft 50
Potassinm, re

Sili~tl', aiiii
8 5 2 2

Iron OXide,
alllmina 1 1 trace truee

Sulphate, SO, cO;'
]2 9 10 19

Bicarbonate as 11 14 12 10,5
Chloride, Cl .... 126 ]2(j n·5 77
Nitrate. NO, slight slight. traee trace

trace truec
Total hardness as CaCO, .... (if) 6:3 a0 3'">

Ass/one'] Combination.
Calcium bicarbonate,

Ca(HCO,),
biC'tl'l:bonate:

27 23 22 22
~ragnesium

Mg(HCO,), .... .... 1 12 10 (\
l\IagnesiuIll sulphate, l\IgSO,f 15 12 20 21
Sodium sulphate, Na,SO., nil :l
Sodium nitrate, NaNO:\ .... 1
?IIagnesinm chloride,

}\[gOJ 2 .... . ... 2(j 9 trace nil
Sodium chloride, NaGI Hi;) 17f; 117 123
"Potassium chloride, KCl :::: 15 11 ,[ 4

Total ",9 253 17:3 179

Reactiou, pH /'44 7·33 (j·90 (j'SH

7
42

.... 11
alumiua trace

]

8
11
86

.... slight
trace

Total Imrdness (a. CaCO,) 40

TcrlhWal(')' Stora.fJc.

Tile composition of the inlet and outlet waters at the
:'1ft. '<Jliz:l Resel'voir snpplying Perth is given belo\\':-
Date 23-11-45. 2:J~-7-45.

AS8urnl'~l ComUinfltion.

Calc.inm bieul'bonate, Ca
(IIeO,), .... .... 25 20

j\ragnesium bicarbonate,
Mg(HCO,)., 3 4

l\Ingnesinm W sulphate,
j\IgSO., .... ....] 0 10

Rodimn sulphate, N 3:.'! SO..
Sodium nitrate, NuN0 3
.i\Ia:rncf>ium chloride,

j\IgCI. . .... Hj 19
Sodium chloride, NaCl .... IOn 127
Potnssium rhloridr, KC1 21 10

-----------

'I'he following arc analyses of watcrs made dnl'ing the
yeul':--

Source

Dnte

Calcium, Ca
l\Iagl1esinm, l\fg
Sodium, Nu,
I>otassium, lC
Iron oxide and
Silica, SiO.
SUlphate, SO, ....
Bicarbonate as CO,
Chloride, Cl ....
Nitrate, NO,

Country WaleI' Sup2Jlies.

N U111erous samples of waters fro111 dams, wells, hores
and streams extending over a wide area in the South­
West portion of the State were examined for the Depart­
ment of Works in connection with their seareh for sup­
plies suitahle for domestic and stock purposes.

The waters eX<1l11ine(] were classified as follows:­
Per cent.

:D. Canning Ueservoir.
B. Chul'ehman's Brook.
li'. Victoria Iteservoir.
CL W"'ongollg nrook pipe lwad (han.

"lineral Analyses.

1/ill" Supplies.

Reaction, pH.

:\8G 7.1
414- 7.2
4H 7.4:)
414 G.8
414 7.G8
800 (J.G
300 (j.5
271 (i.9
171 G.8
114 (j.7
114 (i.7
114 (i·7

8G G.7
8(i (i .7
86 (i·7
8G G.G
8G (j.G
8G G·6
01 G.(i
01 G.(j
01 G·G
01 G.6
01 G.G
n:3 6.(11
DJ G.7G
07 G.7G

101 G·8G
103 (j.98
103 (j.85
IH G.82
1I:l G.80
114 G.O;)
123 G.OO
120 6.97
129 6·94
126 6·84
120 6.8G
86 G.G
77 G·G
74 7.0
81 7.0
7J 7.0
G7 7.1
GO G.O
G9 G'9
8G G.7

118 7. :)4
]20 7. J:)

121 7 . :)8

122 7.24

124 7.24
120 7 .13
127 7.3'1
128 7.1 H

129 7.1G
1;)7 G.9

Date.
5/1/45

,11/1/45
2,'/2/4;)
4/4/45
,V5/45
1/6/4,)

21/G/·15
22/6/45
28/6/45
25/6/4:)
27/G/4;)
28/G/4;)
2D/6/cl;)
:lO/Gj±5

2/7/4;)
3/7/45
4/7/45
;Jj7/4:)
(i/7/15
7/7/'1.)
0/7/4:)

]2/7/4;)
Hi/7/·15
17/7/4;)
20/7/.1')
2:1/7/4;)
24/7/45
26/7/4;)
27/7/45
28/7 j4:)
80/7/45
:il/7/45

1/8/45
2/8/45
4/8/45
6/8/'15
7/8/4;)
8/8/'[;;

20/8/45
21/8/45
22/8/4;5
2:)/8/45
24/8/45
25/8/45
27/8/45
28/8/4;)
12/9/45
5/10/45
G/I0/4;';
8/10/45

10/10/45
11/10/45
H/I0/'15
1;'1/10/45
IG/I0/45
18/10/4;)

4/12/-l;)

Solinily Tesls.

The seasonal yariations in the Slllinity of the Mundar­
ing Heservoir \\'atcr dlll'ing H)'15 arc indicated by thc
following figurcs obtained on samples taken alongside
the yalve to\\'er, one foot below the surface:-

Sodium Chloride
NaCl p.p.m.

877

In addition to the examination of these waters, the
sUl'vey of rivers and streams in the South-West portion
of the State was continued during the year on similar
lines to those dealt with in my report for 1944.

Mch'opolUan WaleI' S'upply.
The Metropolitan area receives its supply of hills

water from the Canning, Chll1'chmnn's Brook and Vic­
toria Reservoirs, of 20,550, 357 and 189 million gallons
storage capacity respectively, and from a pipe heacl dam
at Wongong Brook.

These supplies are augmented when required dll1'ing
the summer months, by artesian bores situated in the
vicinity of Perth.

Suitahle for town supplies
Suitable for stock pUl'poses only
']'00 saline for watering any stoek

32
45
23

100
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100.0

Suitable for pigs, horses, cattle & sheep
Not suitable for pigs
Not suitable for pigs or horses
Not suitable for pigs, horses or cattle
Not sllitable for any stock

A large number of waters representing snpplies a,Yail­
able to farmers, graziers, ete., from private sources, were
examined, for the suitability for domestic, irrigation
and stock purposes. The uses of these waters for water·
ing various classes of stock were as shown hereunder:-

Per cent.
15.5
l('i.0
20.0
15.5
34.0

Jf'aters-General.

Ineluded with the waters submitted for examination
by Commonwealth and State Departments was a sample
fi'om a soak in Goddan] 's Creek, 18 miles nor1 h of
Zanthus. Tt was proposed to use this water for treating
runway at the Zanthus Aerodrome. Tt eontained '1'01:11
soluble salts, Hj.8%; Sodium ehloride, caleuJater] from
l'hlorine, 15.0%; with a reaction pH, 4.6.

In connection with the cement lining of a 12 in<'h
main, 11 samples of water were taken at interv:tls to
eheck the alkalinity by analyses and reaction as the
work progressed. It was found that the alkalinity per­
~isted for an appreeiable period after the cement had
set.

'I'he lrll'ge amount of work involved in the examination
(,f' waters, etc., fol' the Ji'ighting Services eased during
the year, and practically eeased at the termination of
the \\'ar and the departure of the United States N:w~'

from Westem Australia.

potnssinm and phosphorus and for the eopper nnd zine
~tatus. There appeared to be little variation in tho
three former elements and in zinc under the treatment
given, but the copper status, which in this district as
far as examined is subnormal to high normal (,reakle
and 'rurton, 194il) w.as increased by the addition of
bluestone from one to two parts per million in thd
experimental plots. It is noteworthy that the increase
in copper is of approximately the same order in eaeh
pair of samples.

IHR.IGA'I'ED P AsrrURE.

A large number of samples of pasture eut fron}.
fertiliser trials at Waroona and Harvey were analysed
for nitrogen, phosphorus and caleium. rrhe samples re­
prpsent spring and autumn cuts from plots with tlw
addi tion of up to 6 ewt. of fertiliser per aere. T,he
samples reeeiving no fertiliser were in general slightly
lowel' in phosphorns than the fertilised pasture but there
was little significant difference in the nitrogen content.
Cnleium was somewhat more variable, with a seasonal
y:uiation being noticeable.

MOLYBDENUM TRIALS.
The Department of AgriCulture cl1l'l'ied out some experi­

ments with pasture on the rate of superphosphate dress'
ing ancl molybdenum at the Denmark Research Station.
'1'he pasture receiving superphosphate only contained 0.3
parts per million molybdenum, but the addition of molyb·
denum to the adjneent plot raised the figure to 1.3 parts
per million. Little is known of the molybdenum status of
\Vestem Australian soils, but molybdenum sulphide is a
fairly common constituent of the granite and gneiss in
the South-Westem portion of the State and further
surveys may yield interestiug results.

PASTURE FERTILISER EXPERIMENT,
MANJIMUP.

A number of samples of subterranean clover leaves and
petioles were colleeted frolll fertiliser experiments in
the Manjimup district and were analysed for nitrogen,

'1'he figures are interesting in that the soils from the
\Varoona to Vlokalup area and southwards to Bruns­
wiek are considered to be SOllle of the best soils in the
State for dairying, fruit and intense cultivation, and
they are, moreover, those benefiting from the irrigation
seheme whereby pastures are kept green throughout the
summer.

Moisture·free Basis
B C

0.97 0.56
0.300 0.290
2.74 1.69
0.18 0.30

32.31 33.31

Nitrogen
Phosphorus
Potassinm
Caleium
Cmde Fibre

KIMBEHLEY NATIVE GRASSES.
Tn connection with the investigations being eal'l'ied

eut in the lower Ord Hiver Valley with l1 view to irri­
gating certain areas, samples representing 12 varieties
of native grasses collected at different stages of growth
wore sent in for analysis.

Samples of Para Grass (Bmchiaria '1I11itica) from the
Carlton Reaeh Experiment Plots on the Ord River gave
the following analyses:­

Perceutages on
A

1.915
0.291
4.01
0.27

30.83

Sample. A. 13. C. D. E.
AHh 6'00 6·59 6·26 5·86 6·06
Crudc"protelfi .... 5·38 6·18 (;·07 6·18 5·82
Petroleum ether extract 1·46 1·74 ],52 ],36 1 '40
Crude Fibre 30-93 20·70 20·55 30·05 31·2fi
Nitrogen free ext.ract 56·14 55·70 56·60 56·55 55·37

Percentages on dry hasi'!:,
Calcium 0·35 0·32 0'41 0·30 0·32
Magnesium 0·20 0·20 0·15 0·21 0·21
Phosphorus 0·138 0·116 0·114 0·150 0·271
Potassium ],04 ],20 ],04 0·08 1·01

WIMMERA RYl~ GRASS.
Samples from the vVimmera Hye Grass maintenance

experiment at Mel'l'edin were analysed and gaye:-

OA'r YAIUETY '1.'lUAL.
Samples of grain from the oat variety trial experiment

conducted at the Mel'l'edin Research Station were
analysed for their feeding value. The varieties were:
l~ulglnun, Mulga, Ba1lidu and Wongan.

OTHER PASTURES.
A large number of pasture samples was examined for

the Department of Agrieulture. '1.'hese included oat and
barley (green growth) samples from the Growth Curve
Studies Experiment; pasture samples from the local
and sub-acid phosphate experiments cal'l'ied out in
various parts of the State; samples of wheaten and
oaten hay, straw and "coeky" chaff from various Re­
search Stations.

29
25
la
21

30

32

21
32
24

22
2G

:30
17

11

10

113
04
72
53

18·0 141
14·7 428
15 ·5 113

16·8 307

5'() 7;)
11'8 1:32

8·0 110

16·7 200
1:3 ·n
1;3 . ~~

13-3*

Soil.

Grey sandy
Red·brown s:mdy

loam
Choeolate loam ....
Brownish ~andy loam
RedcliHh

Sandy loam

Gravelly sall,ly loam
Heavy ehoeolate

loam
Red to yellow-brown

day
Brown sandy loam
Grey sand over grav­

elly sand and clay
Grey f'and over clay

Grey sand over elay

3·7
Grey sana'y loam :::: 11,1'
.... .... 2·6
Dark gravellY 10 '3*

, Copper snlphate adcled as fertiliser.

I,ocaJH.y.

'Varoona
Cookernup

COPPER S'1'A'rUS OF SUBTERRANEAN CLOVER

The Department of Agric'ulture has for many years
heen interested in the eopper, manganese, and zinc status
of the subterranean dover from different types of soil
in the Southem part of the State. rrhis laboratory has
snpplied the figures on \"hieh our 'knowledge of the clis­
trilmtion of' these elements are based, ancl of whic11 n.
summary was prepared in 1943 by Teakle and Turton
(.Journal Dept. Agl'iculture, vV.A. XX., No. 3, p. 238).
l~nrthel'figures obtainecl this year are as follows:-

On dry basis.
PartH per Million.

Copper, :r.ranganese, Zinc,
Cu. !Itn. Zn.
8·3 172 42

18·0 323 26

Yarloop .
Benger ....
Wolmlup (State

IraI'm No. 2)
Wokalllj} (State

Farm No. 1)
Cookernup
West Harvey

West Harvey

Wo]mlllp
130ynp Brook

(north)
Boyup Brook

(north)
lloyup Brook

(:r.rayannp)
West Dale
West Dale
West Dale
West Dale
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I~ERrrII ..ISEnR.

No official samples taken under the Pertihser Act were
received dming the year, but several samples for use
as fertilisers were examined. 'Phese ineluded old Army
boots which were to be treated and mixed with othe'r
fertilising material; mpe·seed meal, fowl manme, aUlI
lllUl'iate of potash.

A. From an inignted pasture of para g'r<lss :md
IlIecrnc. Grass six months old.

D. Para grass from a purc stand inigated <lnd
planted the same tillle as A.

C. Para grass from a pure stan(l 2:) months old.
Irrigated.

J?LAX.

Pive samples of flax grown in 19415 from properties
at Boyup and Mnradup, in the principal jlax·growing
area. of the State, were analysed for the presenee of
zine, copper, manganese, calcium and magnesium in con·
nection with possible zinc deficiency. The jigures ob­
tainecl are:-

On (lry basis.
Sample Zinc Copper, Zinc,

I.oeality. No. tre:ltlllent. Cn. Zu.
p.p.m. p.p.m.

Cflvershnrn (Bailey) 1 IG·1 80
2 + n.d. 27
.... 18·4 20
4 + n.d. 23
5 n.d. 21

Cav~;'sham (D';'ff)
() n.d. 29
7 + n.d. 22
8 - 17'4 22
9 + n.d. 27

Uppe~' diownni)
10 11.(1. 25

Swan 11 24-2 27
12 + n.d. 81
1:3 n.d. 29
14 + n.d. =31
15 28·8 28
IG + n.d. 22
17 27·0 20

::\Iucl\'ea (Fmvst~")
18 + n.d. 2:3
19 18'0 2:3
20 17·4 :n
21 14·1 15

Uppgr (fIt. Alhnn'~)"
22 20-0 :l!

SWiln 2:3 + n.d. 18
2-t. - 8·8 15
25 + 11.d. 15

'Swan (CoolS
2() n.'l. 16

Upper 27 12·8 14
28 + n.d. 17
29 12'4 ],j
80 + n.d. 20

n.d. signifies not determined.

The zinc. treatment was a swab of 20% zine sulphate
on the eut surfac.e of pruning. These figures, though
interesting, will prove of more value when the two
further lots of samples have been examined ]'or the
Mnchea samples there is a yery considerable inerease
in zinc eontent of leayes of the healthy vines when
eompared with t.hose of nnhealthy plants.

In counection with a fertiliser experiment, with
potatoes fl 1. Pickering Brook, 10 samples of leaves were
sampled from various treatments which ineluded blood
and bone, superphosphate, sulphate of ammonia, mu·
riate of potash, and a side dressing of sulphate of
ammonia. The nitrogen, potassium, phosphorus and
magnesium were estimated on the dry basis, and copper,
manganese anll zinc figm'es obtained for some samples.
The eopper figures were in the range 9-12 parts per
million; zine, 159·84 parts per million; and manga,nese,
10::-,: 1:~ parts per million.

nnder treatmcnt at three periods, Odobe:', December,
:md the following j\[ar0h. The results for the October
t-iaulpliug arc:-

Zinc
Zn.

p.p.m.
17
22
20
III
15

On dry basis.
1[agnesinm Copper 1[angane,e

M,g. Cu. -!\(n.
% p.p.m. p.p.m.

0·76 5·G 86
0·55 5·5 57
0·49 9·:1 5ll
0·61 8·8 171
0·27 8·3 167

Caleinm
Ca.
'"10

1·82
1·00
1·2G
1·2H
0·97

4
5

1
2
3

Sample
No.

COR.1WSION OP WATJ<Jj{ MAINS IN COUNTRY
AHEAS.

Plans :1I'e being made to increase the reticulation
scheme whereby water from catchments in the Darling
Ranges will be supplied to eonsiderable :U'eas of country
East of the ranges. One of the aspects that is being
ill\'estigated is the soil reaetion so that some knowledge
of the conditions to which the water pipes will be sub­
mitted is obtained. During the year the reaction, pH,
of 2615 samples of soil from the Sonthel'll Brook, South
Mcekering and Sea,brook pipe-lines was determined. The
whole of the investigation is a eo-operative effort by
llllieers of the Mines Department, Water Suppl.v Depart­
ment ancl Department of Agriculture.

·j·07
a,£)3
3·70
8·68
4·24
8·87

+
+
+

+
+

+

5
G

;j

4

Sample KCl treatment.
No.
1

'romato leaycs from a fertiliser experiment at Bal·
eatia and from an experiment to determine the differ­
ence in appearance of leaves using muriate of potash
and potassium sulphate as a fertiliser were analysed.
The figures obtained for the latter are:-

On dry basis.
K280-t trent~ Chlorine, CL Potn8~~lm, K.

ment. (~~ /0

2·05
1'72
1·80
1·57
1·00
1·50

Apple le:1\'('s ineluded :~ number of samples from
Kendenup where manganese deficiency occurs. 'rhe
\"t1l'ietles of apples \\'ere Duuns, Granny Smith, J'ona­
thall, Yates, and Democrat. '1'he manganese figures
nl nge from :j·9 parts per million. Considerable dilfi·
(·ulty was eneonntered in obtaining the manganese
figures and the trouble may fle connected with the
very high ratio of calcium to manganese encountered.
'J'he figures reported are for samples containing ap·
proximately :j·7% moisture. Leaves from apparently
unhealthy and healthy Rokewood and Yatcs apple trees
were :l1lalysed spectrographically for copper and man·
ganese. The lines given by these elements w,ere some·
what less intense in the unhealthy trees and potassium
\\)as definitely so. A number of whole cauliflower
plants, eut just below the lowest leaves, were collecterl
from a fertiliser experiment in the Osbol'llC P:ll'k a rea.
There were eight fertiliser treatments inYo!l'iug blood
and bone, sulphate of potash, with nitrate of soda (the
normal fertiliser application), variations in the amounts
of the normal application, treatments minus potash,
and a treatment plus a minor element mixtme consist·

'I'hc field notes with regard to these samples are:-
1. Boynp Brook, zine deficient ancl stunted.
2. Boyup Brook, very mild zinC' deficieney, some

le:1I'cs spotted.
.3. Boynp Brook, hcalthy.
~. l'dnradup, zinr- deficient and stunted.
£5. Muradup, zinc defieient, severl'ly spnttl'(1,

Nos. 1,2 and i) were from onc property; Nos. 4 :md
:j, from one property.

It is r-onsiilered that the normal zine. content is 20·30
parts per million, and with smaller m110nnts zinc de­
fir-ieney symptoms appea I'.

'[,ANNIN.

Locally nUl1lnfactmcd tannin is exported to 1<Jnglnnrl
and has to r-ol11ply with certain standards for il'On and
copper content. A number of s:1lnples was snbmitted
for eheck with the resnlts of the firm's analyses.

LEAVES.
A considerable amount of analytical work has been

done Oil yarions plant leavcs for tIll; Departmcnt of Agri­
culture in order to gi<:e definite information for certain
invcstigational "'ork that is heing unclertakcn by that
Department.

In connection with the study of nutrition of vines in
the Upper Swan District certain sy111ptoms of llllthrifti­
ness are suggestive of zinc deficiency. The Department
of Agriculture's Plant Nutrition Officer with Ml'. A. G.
Turton of this Laboratory made plans to sample vines
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Sample H., which received the minor element mixture
is noticeably higher in manganese and zinc. The micro­
element work revealed that the samples were grossly
contaminatecl with lead, presumably from spraying
operations.

FLOUI-I. AND WHEAT.

An interstate investigation on the analysis of flour,
resulted in flour samples from each States being dis­
tributed to tlHl various States for analysis. The pro­
tein content of samples from South Australia and
Victoria were determined in this laboratory.

The f.a.q. sample of wheat for the 1944-1945 season,
and the flour milled from it gav,e the following figures;

GRITS FROM CHANDLER LAKE.

During the year a number of grits w,ere examined
from beneath the alunitic clay filling the bed of Chand­
ler Lake. The samples were obtained in co-operation
with Chandler Alunite Industries as part of their
sampling scheme. The grits are probably partially due
to the disintegration i1v 8itu of the underlying gneissic
granite and partly to transport,ed material, a definite
channel being apparent in parts of Chandler and Red
Lakes. Mineralogical examination showed that the grits

ing of epsom salts, manganese sulphate, copper sul-
phate, zinc sulphate, borax and molybdenum. The
analytical results are as follows;-

Sample Net dry
Percentages on Dry Basis. Parts per Million.

No. weight Ca. Mg. K. P. N. Cn. Mu. Zn.
(grams.)

A 231 2·26 0·40 0·97 0·69 4·18 3·5 73 64
B 291 1'68 0·27 1·63 0'65 4·02 3·0 55 51
C 225 2·25 0·36 2·02 0·01 4·13
D 239 1'76 0·35 1·30 0·68 4·31 3·2 65 71
E 236 2·13 0·34 1·79 0·57 4·16
F 154 2·24 0·37 0·83 0·64 4·30 2·7 62 61
G 200 1·34 0·30 0·65 0·84 4·58 2·0 65 66
H 220 2·17 0'43 1·39 0'62 4·28 3·5 74 92

IN'rERDEPARTMENTAL SOILS TECHNICAL
COMMITTEE.

are largely quartz and felspar, the former predominat­
ing. Heavy mineral suites were obtained from the fin­
est sandy material and these contained a fair variety
of minerals. It is interesting to note that although the
granite at the Northern end of the Lake contains ap­
proximately 4% of biotite, practically no biotite is
present in the samples examined, although felspar is
plentiful. This indicates that the acid environment
has caused the removal of biotite, the potash from
which would go to form alunite. The whole question
of the origin of alunite as a lake deposit is under con­
sideration and it is hoped that some useful facts about
this interesting deposit will come to light.

During the year work continued on the type samples
of soil collected in the Ord River Valley the previous
year by the Department of Agriculture. There were
nearly 90 samples of these soils representing 18 type
profiles. The information asked for was ;-Mechanical
analysis; Reaction, pH; Exchangeable cations (Ca, Mg;

ORD RIVER VALLEY SOILS.

LATERITE.

Monthly meetings of this committee have been held
throughout the yeal: and have been found particularly
valuable in correlating field and laboratory work in
special investigations and in straightening out appar­
ent anomalies in chemical results. Close touch has been
kept with the Council for Scientific and Industrial Re­
search Soil Surveys in the Margaret River, Rocky Gully
and Blackwood River areas and information exchanged
particularly with the Forests Department.

Manganese deficient soils in the Kendenup ar,ea have
been examined and the committee is of the opinion
that, except in the case of inherently poor soils, suf­
ficient manganese is present in the soils but in a con­
dition unavailable to plants. The committee suggests
that further experimental work be done on the physical
properties of the soils, methods of cultivation and
manuring as well as comparative studies in unaffected
areas growing similar products under the same rain­
fall conditions. Mineralogical examination of the soils
formed in 8itu indicated two rock types-garnet bear­
ing and granite gneisses.

Descriptions and impressions gained by field officers
of the following areas :-Ord River, Kendenup, Lake
Pinjar, Wongan Hills, Pingrup, Margaret and Black­
wood Rivers and Rocky Gully, have been made avail­
able to members of the committee.

Further work in hand and projected deals with sheep
fertility, salinity of Lake Grace soils, rotational ex­
periments at Merredin and Wongan Hills research
stations, Wongan Hills survey, vegetable soils and re­
search work 011 phosphate fixation and soil organic
matter.

A catalogue of 'Western Australian soils series as
used in soil classifications is being prepared.

It is important from the soil point of view that fur­
ther mineralogical and chemical information be ob­
tained concerning the changes that take place between
the solid parent rock and the overlying laterite. One
almost complete profile of the Forest Grove gravelly
sandy loam down to 23 feet, and one from near Won­
gan Hills down to 10 feet, have been examined. In­
teresting facts have been found regarding the distribu­
tion and form of the iron-hearing minerals and titania in
the For,est profile, while both showed a silicified zone just
below the massive laterite layer and above the kaolinised
layer lower down in the profile. This silicified zone has
been recognised in the Queensland laterite and is prob­
ably common to all laterites which developed under the
same conditions, for laterite is a fossil soil and is not
forming in this part of Australia. at the present time.

Flour.
%

14·65
8·18 (Nx 5'7)
0·48

18·5
6·9
1'86

Wheat.
%

13·40
9·59 (Nx 5'83)
1·23

J>!oisture .
Protein .
Ash .
Wet Gluten
Dry Gluten .... . .
Maltose (Kent Jones) .

SHEEP BREEDING PROBLEMS.

One hundred and twenty-six samples of soils and
rocks were examined from an area between Kojonup
and Bevcrley, west of the Great Southern. The fol­
lowing conclusions appear to be justified; The soils
are mostly granitic or gneissic in origin and can be
regarded as sedentary, the minerals present in the soils
reflecting those in the parent rocks. Laterite is a factor
on some properties. The country is' generally regarded
as "light," as there are few basic dykes producing
heavy' clay soils. It should be noted, however, that
samples were collected mainly from properties on
which the sheep have been affected, and it will be neces­
sary to sample unaffected properties in the same areas
before the full significance of the observed facts can
be used to the best advantage. It appears clear that
the granite of the areas all belongs to the one type and
is intrusive into older gneisses. In order to provide
some information on the chemical elements being sup­
plied to the soils by the rock minerals, biotite was
carefully separatcd and examined spectrographically.
This examination cannot be done satisfactorily with
the spectrograph in the Laboratory, and as a special
technique for dealing with silicate powders has to be
evolved, this part of the work was abandoned for the
time being. There is a large and untouched field for
research in this aspect of mineralogy and one which it
would well repay this Laboratory to consider. Com­
plete analyses of three samples of biotite were made
(reported elsewhere). The chief contribution of soil
mineralogy in problems of this nature is to give the
mineralogical background of the area examined, and
so in time similaritics and differences will be found. It
is planned to carry out similar work in other areas for
comparative purposes.
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K, Na); Per cent. of total cations; Organic carbon;
Nitrogen; C/N, K 20, ppG, exchangeable K

2
0 and Acid

soluble K.,O which were determined on 46 of these
samples. It is expected that this work will be completed
early in 1946.

Additional samples of soils from the areas mapped by
thc Department of Agriculture were examined and the
mineralogy of a number of soil types has been described.
A paper has been prepared for publication in collabora­
tion with Mr. G. H. Burvill. The principal features are
the mineralogical evidence of the mixture of source
material in the alluvial soils and the sedentary charac­
ter of the sand derived from the weathering in sit1! of
Devonian sandstones. Conclusive evidence is given of
the banded nature of the alluvial material forming the
principal soil type, the CununulTa Clay, and also of the
mixture of soil types in what is mapped as the Junction
Complex.

mic minerals, was revised. This entailed a considerable
amount of work as the previous edition was published in
1935, and new sections on the non-metallic minerals
which had come into prominence c1uring this time hac1 to
be written, anc1 all the information brought up to c1ate.

With regarc1 to mineral information which is for­
warded to the Eastern States for inclusion in publica­
tions dealing with the Mineral Resources of Australia I
wish once again to draw your attention to the fact tl~at
this laboratory, where supposec11y all mineral investiga­
tions are made for the State Government, is never con­
sultec1, although the Geological Survey and the State
Mining Engineer's Branch are regularly asl,ec1 to contri­
bute. I resent this attituc1e on the part of the Mines
Department and would urge that something be done to
effect a ehange of policy on its part.

Molybdenum, vanadium, tungsten, titanium, tantalum
anc1 zirconium were not recogniseel by a spectrographic
examination. It is proposed later to examine and
analysewelc1eel sections of pipes. Analysis of the flux
was also made to ensure that 110 metallic eontamination
would be derived from its use.

ABRASIVES.

Light coloured, very fine grainec1 silt from vVooc1a­
nilling was found to' consist of quartz with fragments of
sponge spicules and diatoms, halloysite and plagioclase
felspar. This material woulel make an excellent base for
sand anc1 similar types of abrasive soaps.

A sample of rock from Scotts Brook consisted of a
dark green schistose matrix of biotite mica with numer­
ous rec1-brown crystals of spessartite garnet. The
garnet crystals were mostly about three-quarters of an
inch in diameter, fresh and unaltered, and showed little
intergrown biotite. Suitahle processing of this rock
should produce a good abrasive product if the hardness
and other physical properties proved suitable.

ALLOYS AND ME'1'ALS.

A wic1e rnnge of alloys and metals was submitted for
analysis and examination. vVork for the Aeronautical
Inspection Directorate includec1 the preliminary exami­
naton by spot test to differentiate between aluminium,
aluminium alloys, and steel. 'l'hese tests were carried
out in accorc1ance with the methods supplied, and in a
general way were satisfactory. A section of ring lanel
of a Oheetah piston was examined for abrasive par­
ticles. A few deeply embedded grains were noteel but
these showed no sign of drag or other movement and
were not thought to be responsible for the e:;;:cessive
wear experienced in use. Test pieces of copper, cadmium
and chromium plated mild steel plate were tested for
thickness and porosity of coating. A polishec1 section
was prepared anc1 examined of a test sample of Stellite
weleled to the eelge of a mild steel plate. No porosity or
shrinkage cracks were detected at the junction of the
two metals and there was very little solution of the
mild steel in the Stellite or modification of the crystal­
line structure near the junction.

Samples of cartridge cases from the Gun Ammunition
Factory at Welshpool consisted of firec1 and unfired cart­
ric1ges. Analyses were made to detect possible variation
in chemical composition that may have been causing
elongation.

Selected portions of columbium-stabilisec1 stainless
steel tubing and weleling roel, for use in the new Perth
Hospital hot water system were analysed. Tube anc1
welding rod are requirec1 to be of the same composition
to minimise corrosion effects. Good agreement in com­
position was founel. The analytical figures 0 btaineel
were:-

%
19·00
11·34
0·78
0·41
1·36
0·08

Weldin~
Rod.

!r~~.
18·22
11·06
0·84
0·33
1·33
0·08

~. in.
'1<)

18·79
ll·n

0'85
0'44
1·61
0·11

lin.
%

18·28
11·33

0'81
0'52
1'01
0'08

Stainless steel tubing.

lin.
%

18·74
11·35

0·91
0-59
1·30
0·10

Hin.
%

.... 18·47

.... 10·69
0·81
0·51
1·16
0·10

Size of tube.

Chromium, er
Nickel, Ni
Niobium. Nb
Silkon, Si .
Jlfanganese, JlIn .
Carbon, C

SOIL EROSION.
The mechanical analysis of all types of sediments is

nn established practice in sedimentary laboratories in
the United States of America, anel it is pleasing to re­
cord tlwt the addition of a standard set of Tyler sieves
to the equipment of this laboratol'Y will enable similar
investigations to be made here. One of the most press­
ing and interesting problems is that of the effect of winel
action on loose sand. Fifteen samples of windblown
sand from ,"fongan Hills, Tammin and Mukinbudin were
analysed mechanically. The sorting action of the wind
is clearly shown by the reduction of the very fine and
very eoarse sand giving an increase in the +60 grade of
about 20 per cent. over that in the natural sandy soil.
The sands blown into drifts in the vicinity of a sand­
plain soil being actively eroded by wind are not nearly as
well sorted as those of the coastal sand dunes. '1'he fact
that wind of a certain velocity will move grains of a
definite size is of importance ;nd much could be done
on the liability to wind erosion to be expected in areas
of high winds.

ECONOMIC MINERALOGY.

Information both written and oral was given to a large
number of enquirers, and considerable time was spent
in interviews.

The mineral collections were increased and the Simp­
son collection was checked; it was founel that about
2,000 specimens had not been catalogued, and this was
done, a~ well as the numbering and cal'd-indexing of all
specimens. This collection is now in good order. Interest­
ing and unique specimens were added to the new collec­
tion; these included simpsonite from Brazil. Beryl,
columbite, and tantalite have been prepareel for ex­
changes which will be made with mineralogists abroad
when time permits. The" Mineral Resonrces of Western
Australia, " a folder dealing briefly with various econo-

SOIL SURVEYS.

The State Department of Agriculture is collaborating
in Soil Surveys of areas to be used for post-war land
settlement, and in opening up new al·eas. Mineralogical
examinations were asked for for type samples from an
area between Margaret HiveI' and Nannup, and these
were done so that the information was available before
the soil mapping was completed. Some additional
knowledge is thereby gained of parentage, similarity or
dissimiliarity while the field work is in progress. 'The
mineralogical examination indicated that the soils were
largely of sedimental'Y Ol'igin with fairly high concen­
trations of zil'con, ilmenite, anel rutile. Such sand when
further concentrated by wave action on a beach would
give a typical black beach concentrate.

" Pituri" Soils.
A reconnaissance of the areas in which Pituri

(Dl!boisia H opwoodii) is growing l'esulted in a minera­
logical examination of 15 samples of soil for the Depart­
ment of Agriculture. 'The examination showed that the
soils arc of gneissic origin. A partial chemical analysis
was made of siliceous haTClpan associated with one of
these soils. '1'his contained :-47 per cent. Si02 ; 13.5
per cent. Al.,O.,; 11 per cent. CaO; ancl 5 per cent.
J"e,03' as the- pl'ineipal constituents.
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as well as achieving a high degree of drying. The coals
of these tests were taken from large (screelled) deliveries
from the two mines in August, 1945.

1'he results of these tests that were personally ooserved
by me were:-

, 'Drying Tests at 320 pounds per squa~e inch
steam pressure."

Propriet,ary Coal. Griffin Coal.
Raw Coal. Dried Coal. Raw Coal. Dried Coal.

21·0 7'05 19'85 4'5
6·9 8'1* 3'65 4'35'

9380 11030' 9840 11720*

Average Results.
MoistureJ %
Ash, % .... .... .. ..
Heating value B.'1'.U./pound

gross

Samples of white metal were analysed for the Depart­
ment of the Australian Navy. This alloy consisted of
tin and zinc with a little copper. Total impUl'ities were
required not to exceed 0.05 per cent.

A block of metal found in the store at Barton's ]'vIiIJ
Prison was found to consist of zinc with approximately
three per cent. of tin. It was suggested that it may
possibly have been intended for use in galvanising iron
by the molten dip process.

The Government Printer forwarded a sample of lino­
type metal for analysis.

1tange of Results.

Moisture, % .... .... 21·0 5·9 to 8'9 19·85 3'4 to 5·9
Heating value B.'1'.U./pound 9380 11170 to 9840 11860 to

gross 10820' 11550'
* Calculated figlll'es, experimental figures yet to be determined.

The drying tests were clone on coal sizes up to four
inches and with slight variations in the experimental
procedure.

Seventeen separate tests were done on each coal and
in all a substantial reduction in moisture content was
achieved.

Samples of the dried products have been returned to
Perth for further examination.

Proximate analyses and calorific value were deter­
mined on six samples of coa.l from the WestraIia Dump
at Collie. The ratio of fixed carbon to volatile matter
varied from 1.3: 1 to 6.8: 1, and the ash on th.e coal as
received which contained from 24 to 30 per cent. mois­
ture, ranged from 9.5 to 29·8 per eent.

A seven foot seam of coal 28 feet below the Cardiff
seam at Collie sampled at the face and forwarded in an
air tight container gave the following results:-

CERAMICS INCLUDING REFRACTORIES.

Two samples of a clay from Marchagee sold as Ben­
tonite were forwarded by the Geological Survey Branch
for testing in accordance with the procedure set out in
U.S. Department of the Interior Technical Paper 609.
The clay occurs in a clay-pan, material from the surface
layer giving 70 per cent. gel. with Sadler's test and a
dehydration curve which indicates it to be mainly halloy­
site... Clay from the lower layer of the clay-pan gives
97 per cent. gel. or higher and has a dehydration curve
indicating the presence of montmoriIlonite with some
halloysite and probably other clay minerals. According
to the above mentioned technical paper this clay would
be classified as a Iow-grade alkali sub-bentonite.

A soft light grey coloured clay containing small limo­
nitic fragments Wias examined for possible value. It
proved to be a fine grained semi-ball clay bUl'11ing to an
off-white colour due to the presence of limonite, and
would only be of use in the manufacture of coloured
ware. The clay comes from one mile North of Nannup.

Preliminary examination of a clay from 20 miles
South of Bruce Rock showed it to be plastic ball clay
with an Ashley figure for plasticity of 149/200.

Several samples of silIimanite bearing clays from
Clackline were examined to determine the approximate
percentage of siIlimanite, quartz, clay, and mica pre­
sent. Briquettes were prepared and burnt at a tempera­
ture of 1350 0 C.

NATIVE FUEL.

Coal from a 7-foot seam 28
Proximate Analysis

Moisture
Volatile Matter
Fixed carbon
Ash

feet below the Cardiff seam.

%
24:84
27.87
41.98

5.31

100.00

1·51:1
8759

13.40

13.07

Beryllium Oxide
BeO
%

Ratio Fixed Carbon to Volatile Matter
Calorific Value B.T.U.

BERYL.

Production of beryl declined sharply during the year
due to the easing of this mineral from its high priority
position among the minerals urgently required for war
purposes. 'Western Australian supplies were mainly
shipped to the United States of America. That little
associated quartz, felspar, or other gangue minerals
were included in these parcels is ShOW~l by the following
assays :-

Beryl for Export
Sample from Yinnietharra representing

155 bags
Sample from Wodgina representing 241

bags
60 bags of Beryl from Wodgina, crush-

ed and sampled at the Laboratory 12.48

It was realised that this laboratory should possess more
knowledge of the optical characteristics and chemical
constitution of beryl, and the variation of these pro­
perties in the mineral occurring at Yinnietharra, Wod­
gina, Londonderry and other localities. Considerable
work was successfully completed during the previous
year to improve the accuracy of the analytical separation

Oil Shale.
A bed of inferior quality oil shale was penetrated by

bores South of Coolgardie about the year 1900. Two
samples from the Coolgardie district, probably originally
from this area, were sent in for determination during
the year.

Coal.
A seam of coal about six feet thick outcropping in

the Irwin River Valley and explored by a tunnel driven
through the seam for some 180 feet was systematically
sampled, about 70 samples being forwarded for analysis.
The samples were taken from top to bottom across the
seam. The results obtained at a distance of 90 feet and
180 feet from the tunnel mouth are given below:

The coal is of the hydrous bituminous non-coking type,
too high in ash for most commercial uses.

Collie Coal.
By invitation of the South Australian Government,

samples each of approximately one ton ~f coal fro111
Proprieta.ry and Griffin Collieries ';cere sent ;n sealed COI;­
tainel's to South Australia for arymg tests III the e},."pel'l­
mental Fleissner steam-drying plant at Osborne. This
process aims to improve the keeping qualities of the coal

Irwin River Coal at 90 feet from Tunnel Mouth.

Proximate Analysis. Top Bottom
12 in. 12in. 10 in. 14iu. 24 in.

% % 0/0 % %
lIfoisture 5·84 4·87 0·91 5·68 5·51
Volatile matter :::: 28·74 22·83 31·49 32'83 30·81
Fixed carbon .... 41·41 28·95 48·19 42·71 40·23
Ash .... .... 24·01 43·35 13·41 18'78 17'45

100·00 100'00 100·00 100·00 100·00

Calorific Value 8287 5583 9029 9037 9320
B.T.U.

Irwin River Coal at 180 fect from Tunncl Mont.h.
Top Bottom

Proximatc Analysis. 12 in. 12 in. lOin. Hin. 24 in.
% % % % %

Moisture .... 12·55 10'08 12·70 12·54 13·49
Volatile matter .... 20·88 21'01 28·94 27·98 28·40
Fixed carbon .... 40·(j1 28·29 42·92 37'02 43·27
Ash .... .... 19·90 40·02 15·44 21·86 14·78

100·00 100'00 100·00 100 ·00 100 ·00

Calorific Value 8083 5467 8765 7698 8740
B.'1'.U.



Analyst .... H. P. Rowledge. J. D. Hayton.
Specific Gravity 2·73 2·73
Refractive Index "'d" 1 . 5825 1· 5825

(Refractive Index determined by Dr. R. T. Prider on a Pulfrich Re­
fractometer.)

of beryllium from aluminium. During the year research
was commenced on the chemical composition and optical
properties of beryl from various localities. A number of
specimens of beryl. from Yinnietharra were selected and
examined. Dr. R. T. Prider, Geology Department of the
University of W.A., collaborated by determining the
refractive index of the different types, and selecting and
preparing pure minerals for analysis.

Clear transparent aquamarine mineral of gem quality,
and pale green to white material was hand-picked for
analysis by Dr. Prider, the selected clear and white
mineral being analysed in this laboratory with the fol­
lowing results:-

Silica, SIO, ....
Almnina, AliOs
Ferri0 oxide, FetOl) ....
Manganolls oxide, MuO
!lIagnesla, MgO ....
Lime, CaO
Beryllia, BeO
Lithia, LI,O
Soda, Na,O
Potash, R,O .... .... ....
Rubldia and Caesia, (Rb, Cs),O
Water, H,O, combined ....
Titanium dioxide, TIO,
Phosphorle oxide, P,O,
Chromic oxide, Cr,0, ....
Flnorine, F
Chlorine, Cl

Clear tran.parent
aquamarine beryl

from Ylnnietharra.
%

64·85
17·52
0·37
0·01
0·14

nil
13·15

0-52
0·94
0·16
0·08
2·19

nil
nil
nil
nil
nil

99·93

White Beryl from
same specimen.

%
64·88
17·49
0'46
n.d.
nil
nil

12·97
0·24
0·94
0·08
0·23
2·35
n.d.
n.d.
n.d.
n.d.
n.d.

99·64
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COPPER.

Prospecting copper ores were receivell from 3 miles
south of An-ino, 10 miles west of Fields Find and 20
miles east. of Marble Bar. Two samples ,~ere for­
warded by farmers, the ore being required as a copper
dressing for soils deficient in this metal.

GOLD AND OTHE'R PRECIOUS METALS.

An indication of the increasing activity in gold min­
ing was the receipt of samples of tailings from ore
heated at 1.4 of the State Batteries. The samples were
mainly for umpire gold assay.

The gold bearing material assayed during the year
included flotation tailings and gold bearing slags one
sample containing 1670zs. 18dwts. of gold per to~.

Prospecting ores were received from widely different
localities which included Carey Downs Homestead, Dc­
laney's vVell, and Lake Cowcowing. Ore from the latter
locality contained no gold.

Platinum has not heen recorded from Western Aus­
tralia and latterly platinum assays have seldom been
made. However, during the year, two samples of basic
rock from the vicinity of Mt. Brown (York) and one
from the Yilgarn district were assayed for platinum
with negative results.

A small heavy white metal butlon found in a private
collection was 'identified as osmiri(lium. It probably
came from Tasmania.

From the above figures it would appeal' that the
opacity of the white material is due mainly to fractur­
ing.

The second specimen selected for analysis contained
areas of clear greyish beryl. Clean transparent mineral
was selected by careful hand-picking. The analytical
figures obtained were;-

TELLURIUM.

'1'he tellurium content in samples of mill feell and
concentrate were determined for one of the Kalgoorlie
mining companies. The figures oh' ained were:

Mill feed Tellurium, 're, Trace (under 0.002%)
Concentrate 'rellurium, To, 0.006%

A sample from about 20 miles north-east of Wodgina
Tantalite Mines contained 13.15 per cent. of BeO.

Two samples of massive cream-coloured beryl inter­
grown with small amounts of muscovite mica and quartz
were received from the Central .Emerald Fields at Poona.
A fine specimen of rose-coloured beryl from this district
was donated for the mineral collection by A. S. Giles.

Sovcral specimens of beryl with a surface staining
of "x;cles of iron and manganese came from pegmatite
dykes II miles south of Coolgardie.

Clear greyIsh beryl
from Yinnietharra.

%
64'80
17·7R

0-16
0'03

nil
nil
nil

13·72
0·36
0·52
0·10
trace
0·07
2·07
trace

nil
slight trace

nil
0·01

99'62

Siliea, SiO,
Alnmina, Al,O,
~"erric oxide, Fc"O,
}i"errous oxide, FeO ....
1IIanganous oxide, 1IInO
Magnesia, MgO .... ....
Lime, CaD
Beryllia, BeO
Lithia, Li:tO
Soda, Na:.lO
Potash, R,O ..
It'lhidia, Rb,O ..
Caesia, Cs:!0 .
'Vater, H:l0' combined
Titanium dioxide, TiO:
Barium oxide, BaD
Chromic oxide, Or20 3 ....

Vanadolls oxide, V,O,
Phosphoric oxide, P,O,

Analyst; C. E. S. Davis.

Specific Gravity
Refractive Index "w"

(Refractive Index determined by Dr. R. T.
Pulfrich Refractometer.)

Beryl from 18 miles South of Wodgina
'tained 12.70 per cent. BeO. This is a new
this mineral.

2.72
1..5820

PrideI' on a

Mines con­
locality fOl'

TANTALUM, NIOBIUM AND TIN.

,Vith the closing of the Commonwealth plant at
Wo(lgina following the non-renewal of the purchasing
contracts with the United States of America work on
these fields practically ceased. Tantalite from this pro­
ject remaining at this laboratory consisted of four lots,
which were crushed, sampled and bagged for shipment
Details of these parcels were as follows:-

Lot No. Nett Tantallc Niobic Tin Titaniunl
weight. oxide. oxide. dioxide. dioxide.

Ib,. Ta,O,. Nb,O,. SnO,. TiO,.
% % % %

29 734 56'8 7·1 7·3 1·8
32 2998 65·9 11·7 4·3 0·7
36 1728 65·4 13·1 4·1 0·5
33 2370 51·3 23·4 7'0 0'6

During the war years little mineralogical research
could be carried out owing to other more pressing
needs of urgent war work. Its value however, is ap­
parent when dealing with the difficult problems pre­
sented in the examination and analyses of the strategic
minerals such as the presence of considerable amounts
of tin dioxide not present as cassiterite in the tantalite
from the Pilbara, and the recognition of zirconium in
the mixed oxides of tantalum and niobium prepared
from tantalite from the same locality. Another example
is the presence of a small percentage of lime found
during the analysis of some concenhates from Green­
bushes which could not be readily allotted to any of
the minerals known from there. Stihiotantalite was
found to be more plentiful at Greenbushes than was
known before. Examination of typical stibiotantalite in
the Simpson Mineral Collection showed some small frag­
ments of golden yellow colour to differ in optical pro­
perties from stibiotantalite.

Analyses were made of selected grains and these
provPd to be stibiomicrolite, a mineral not previously
recorded in ,Ves'ern Australia and only known from
Varutrask in Sweden. The analytical figures obtained
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on stibiomicrolite and stibiotantalite were as follows.
An analysis of stibiomicrolite from Varutrask is in­
cluded for comparison:-

Stibio­
microlite,

Green­
bushes.

Tantaiic oxide, Ta,O,
Niobic oxide, Nb,O,
Tin dioxide, SnO,
Ferrous oxide, FeO .. ,'
Manganous oxirte, lIInO ....
Lime, CaO ....
Magnesia, MgO ....
li"erriC' oxide, Fc20 a
Alumina, AI,O, ....
Antimony trioxide, Sb,O,
Bismuth trioxide, Bi,O,
Potash, K,O
Sorta, Na,O
Fluorine, F .... ....
Water, H,O, hygroscopic
Water, H,O, combined
Silica, Si02 •...

Titanium dioxide, TiOz
Arsenious oxide, ...\8203 }
Zirconium oxide, ZrO
Lead, Pb ....

~~e~a~ths: U ::::
y ....
Th
Ce ....

"A."
%

72·52
2,90
0,50
0·23
0'40
9·92
0·22

0'62
7'96
0'30
0·20
2·70
1'30
nil

0'06
0·22
0·12

n.d.

100'17

·55

99·62

Stibio­
tantaJite,

Green­
bushc5.

"ifF'y.,
56.2S}
1·40
0·20
1·22
trace
nil

0·16

0·50
39·12
0·5S
nil
nil
nil
nil

0·19
0·28
trace

n.d.

99·93

Impure
Stibio-

tantalite,
Green­
bushes.
"C."

%
57·22

0·20

trace
nil
nil

2·88t

3i:S4
0·56
n.d.
n.d.
nil
n.d.
0·18
0·74
0·56

n.d.

100·18

Stibio­
mirrolite,
Varut,rask.

•

%
52·3
l1·S
n.d.

0':08
5'32
nil

0'26
0'50

25'3
0'10
nil

1·50
n.d.
0'16
1·11
1·38
nil

nil

99·81

ceous haematite with a bright metallic lustre. The
sample contained 80·63 per cent. of ferric oxide, Fe20.
and 16.08 per cent. insoluble in acids. By suitable treat­
ment to. remove the small amount of micaceous haema­
tite it should be possible to prepare an excellent grade
of pigment of the" Spanish Red" type.

The high grade and bright red colour of the local red
oxides from the Ophthalmia Range and elsewhere is
such that there is likely to be little call for imported
oxides and ochres in the future.

OTHER EOONOMIC MINERALS.
Asbestos.

A sample of crocidolite (blue asbestos) was submitted
for heat treatment in an endeavour to determine its
fusion point. Pieces of the iibrous portion of the rock
and also separated fibre were slowly heated taking four
hours to reach 900 0 O. and an additional half hour for
each subsequent 50 0 C. No sharp fusion point was noted,
some fibres showing vitriiication at 900 0 C. much of it
being fused at 950 0 O.

Actinolite asbestos of unusually soft and silky texture
for this species was received from Bardoc.

Calcite.
Pieces of crystalline calcite from 35 miles South of

Hammersley Homestead were too cloudy and fiawed to
be of any value for optical use, although further pros­
pecting of this area for better qUality material seems
warranted.

NATURAL MINERAL PIGMENTS.
The marketing of prepared oxide pigments appears to

be based mainly on the maintenance of an agreed stan­
dard of colour within fairly narrow limits, the pigments
being sold under trade names such as "Flemish Red"
and "Spanish Red." Oxide mined at Wilga Mia is
mainly of a "Flemish Red" colour in its natural state.
Some of the oxide mined in the Ophthalmia Ranges is
of a true "Spanish Red," while some is browner, or
more purplish, these latter being regarded as second
grade oxides even though the chemical composition may
be satisfactory. High iron oxide, low silica content and
very tine grinding are other essential requirements.

A soft red rock was received from 65 miles North­
East of Wyndham and vVest of Ninbing Station. It
consisted of haematite with a little kaolin and limonite.
Scattered through the rock were sm-face areas of mica-

Re-marks:

, , B" appeared to be a mixture and was carefully
hand-picked before analysis. The light grey
pebbles were analysed, the darker grey and
black being rejected.

"0" appeared to be a mixed lot of" A" and" B"
with black patches occasionally seen. The
most unifonn pieces were taken for analysis
but even these were impure. All yellow pieces
were rejected.

'fin-tantalum concentrates from Greenbushes ob­
tained from D.O. 97 and 99, and M.C. 1 were examined
at the laboratory before being sent to the Eastern
States for treatment. The presence of antimony tan­
talates in these concentrates created difficulties in ob­
taining a clean separation of cassiterite and tantalite
fractions, tantalum being lost to the cassiterite fraction
with a cOl'l'esponding impure cassiterite resulting.

Mangano-columbite containing Nb20. 48 per cent. and
Ta.,O,. 34 per cent" was received from two and a half miles
West of Gibraltar, and also from iive miles from Pil­
gangoora on Tabba Station, containing Nb20. 45 per
cent.,. Ta?O,. 37 per cent.

Assays were made of "tin concentrate" and
"middlings," products of a parcel of tin ore from
Kathleen Valley crushed at the Coolgardie State Battery.

100.29

Dolomite Mt. Magnet
P.A. 3048M. Ih mile South

of townsite.
0/0

2.87
0.76
0.57

19.46
30.36

0.19
0.01
0.43
0.68
0.01

44.95
trace

Silica, Si02

Alumina, AI?0.
Ferric oxide, Fe20.
Magnesia, MgO
Lime, CaO
Soda, Nap
Potash, K 20
Water, HP, hygroscopic
Water, H20, combined
Titaniulll dioxide, Ti02
Carbon dioxide, 002
Phosphoric oxide, P 20.

Chalk .and Marl.
Samples of chalk from Gingin and mar] from Muchea

and Bullsbrook forwarded by the Geological Survey
Branch were analysed for lime, magnesia and siliceous
material insoluble in acids.

vVestern Australia is the only State in the Common­
wealth which possesses beds of chalk similar to the Eng­
lish chalk. The manufacture of whiting from certain
deposits of chalk is an ancient occupation of the South­
ern counties of England, the whiting being greatly in
demand because of its purity and freedom from gritty
particles. Recently whiting made on a laboratory scale
from Gingin chalk was compared with EngliSh whiting.
Except for its darker colour, the putty made from the
local chalk compared very favourably with the English
product.

Beds of marl that have previously given encouraging
results occur at Oannington and Rockingham. The
Rockingham mad is said to give a very white and plastic
putty. Both these deposits require further investigation.

Diat01naceous Earth.
A light grey powdery deposit from a lake near the

coast South of Dongarra, received for examination from
the Department of Agriculture, was found to be a dia­
tomaceous earth of poor grade.

Dolomite.
Small tonnages of dolomite have been produced from

the Mt. Magnet district for use in local foundries.
Analysis of a representative sample from this area
showed:-

Analyst: V. N. Young.

Th.
Berghgren

5·735

H. P.
Rowledge

7·08
Inst. No. 100.

H. P. H. P.
Rowledge Itowledge

Specific Gravity 6·34 7'41
• Meddelanden Fran Stockholms Miner.

t Total 3A.

Analyst
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J. D. Hayton V. N. Young V. N. Young

99·45

0·10

99·35

%
36·19
16·67

4·64
15'86
0·36
8·70
1'14
n.d.
1·08
7·47
2·70
0·62
nil

n.d.
n.d.
n.d.
0·25
0·27
0·66 }
3·76

100'37

0'11

100·26

Dattening, Avondale
paddock Research

south-west Station,
of homestead about 40 chs.
A. Watts. south·west

of homesteall
%

36·33
14·86
3'90

17·40
1·10
9·29
1·00
n.d.
0·30
8·08
2·45
0·46
n.d.
n.d.
n.d.
n.d.
nil

0·21

4·07

%
37'80
15·26

5·80
14·92

0·18
8·18
1·70
n.d.
0·76
7·44
3·08
0·58
nil

0'03
0·03
0'02
nil

0·31
0·35
3·54

99·98

0·13

99'85

Rosedale ..
near WiI·

\iams.
I_oc. 1603.

Analyst ....

Silica, SiO,
Alllmina, AliOs
Ferric oxide, li'e,Os
Ferrous oxide, FeD ....
l\Ianganous oxide, MnO
}fagnesiu, M~O .... ....
Lime, CaO
Lithia, Li,O
Soda, Na,O
Potash, K,O .... .. ..
Titanium dioxide, TiOz
Phosphoric oxide, P,O,
Carbon dioxide, CO, ..
Chromic oxide, CrzOs .
Vanadous oxide, V,O,
Iron sulphide, FeS,
Barium oxide, BaO
Fluorine, F .... .. ..
Water, H,O, hygroscopic
Water, H,O, combined

F. °

JIeavy Sands.

Beach concentrates from Cheyne Beach East of Albany
consisted of varying proportions of ilmenite, zircon,
rutile and garnet. 'fhe ilmenite varied from 45 to 65
per cent., and the zircon from 15 to 35 per cent. Rutile
was present in smaller quantities but one sample con­
ta.ined 15 per cent. It should be possible to prepare
both zircon and ilmenite-rutile products from this
deposit.

Gypsum~.

Gypsum crystals from Pcrenjori were dark coloured
and intergrown with patches of clay soil. The soil could
not be completely removed by crushing and washing, and
the Plaster of Paris formecl by calcining the washed
material was far from the pure white required, and there­
fore valueless.

Fl7!orite.

A mineral specimen from 10 miles South of Yinnie­
thana consisted of fluorite with a thin coating of
limonite.

GRANITE.

A sample of granitic rock (consisting of a mixture
of gneissic granite and younger granite), outcropping
at the Gnamma Hole, just north of tiw lake at Chandler
was analysed in connection with an investigation of the
origin of alunite at Chandler. The analytical results
obtained were;-

INVESTIGATION INTO THE CAUSES OF THE
DETERIORATION OF FIBROLITE PRESSURE

PIPE.

'l'hroughout the year investigation was carried on into
the causes of failure of fibrolite pressure pipe in the
Metropolitan Area.

About 150 samples of turnings were taken from pipes
and 64 complete analyses and 67 partial analyses made.
A technique for the visual detection of signs of incipient
failure of pipe was developed, whereby a section of pipe
was subjected to a solution of fluorescent dye under a
pressure of approximately 100 lb. per square inch for
several hours. After drying, sections were cut and the
penetration of the dye noted under ultra-violet light.

Results of this investigation show that failure, except
in isolatecl cases, is accompanied by loss of lime and
gain in sulphate in the inner zone and by the appearance
of radial cracks in the oU'<Jr zone of the pipe.

Nineteen samples of pipe lifted from streets in which
no bursts have occurred were examined by the dye pene­
tration method and eight (42 per cent.) showed in,
cipient failure. Analyses of turnings taken from the
inner zone of three of the latter showed an increase of

Limestone.

Samples of grouncl limestone for use as agricultural
lime, and lime for stock and poultry purposes were re­
ceived for analysis. The former contained 83.5 per
cent. and the latter 83.3 per cent. of calcium carbonate.
Dark grey material thought to be guano proved to be a
siliceous limestone of no value.

Magnesite.

A sample of whitish material representing a sub-soil
horizon on an ultra basic dyke about three miles 'East
of Northam was forwarded by the Department of Agri­
culture. It was found to consist of earthy magnesite
with a little opal.

Ta,le.

Talc samples were received from Bej oording via
Toodyay and from one mile South of P.A. 1295, Kath­
leen Valley.

MICA.

Lepidolite.

Following its policy of amassing information on the
State's mineral resources, a survey was made by the
Mineral Laboratory of the lithium deposits in the Pilbam
Goldfield. The lithium content of the Wodgina lepido­
lite, is rather low, the individual samples containing up
to 2% per cent. lithia. Lepidolite is found elsewhere in
the Pilbara Goldfield, as also is spodumene, another
lithium bearing mineral. The latter occurs in fair quan­
tities in the vicinity of Pilgangool'a and is of a grade
similar to that at Ravensthorpe, the principal deposit in
this State.

Appendix I gives a detailed account of the work.

Biotite.

Some work has already been done in Western Austra­
lia on the correlation of known mineral deficiencieS-with
the soil developed on certain types of rocks, and during
the year analyses were made of biotite mica from granite
in three areas where sheep-breeding problems occur.
More knowledge is required of the chemical composition
of many of the common rock-forming minerals of the
State. These analyses may assist in indicating what clay
minerals may be expected as a result of weathering and
some of the minor elements that may be expected to be
present. The results of the three analyses are given
below.

Silica, Si02
Alumina, Al.,O. ..
Fenic oxide; :Fe2 0 S

Ferrous oxide, FeO
Manganous oxide, MnO
Magnesia, MgO ..
Lime, CaO
'fitanium dioxide, Ti02
Soda, Nap
Potash, Kp
Phosphoric oxide, Pp,
Carbon dioxide, CO2

Chromic oxide, Cr20 3

Vanadic oxide, Vp,
Water, H 20, hygroscopic
Water, H 20, combined

Total

Analyst; N. K. J ones.

Granite
Gnamma Hole
North of Lake

Chandler.

%
74.00
13.62
0.65
1.24
0.04
0.41
1.60
0.32
3.88
4.04
0.02
0.01

nil
nil

0.05
0.22

100.10



sulphate in each case. Partial analyses were also made
on samples of plant water and samples of fibrolite from
Messrs. James Harclie's works at Hivervale.

In October Mr. C. Ho LeMesurier, Hesearch Chemist
carrying out the investigation, visited the Eastern
States in order to discuss the results so far obtained
with cement authorities in Melbourne and Sydney and to
study the behaviour of fibrolite pipe in service in these
cities.

The opportunity was also taken to visit the works of
the Southern Portland Cement Coy. at Berrina, New
South Wales and the Australian Cement Coy., Geelong,
Victoria, to study methods of plant control.

CLAY FHOM BOHES AT SITE OF PHOPOSED
NEW GOYERNMENT BUILDINGS.

During the year 1944, two bores were drilled for the
Principal Architect's Branch to test the foundations on
the proposed site of the new Government buildings.

Hepresentative samples of clay beds encountered in
the two bores were collected at approximately 2 feet
intervals and forwarded to this laboratory by the Geo­
logical Survey Branch for physical tests and mineralogi­
cal examination. 'iVork on these samples commencec1 dur­
ing that year and has now been completec1. All samples
wel'e dried at approximately 80°F, and the loss in weight
determined. Samples from various depths in both bores
were selected as representing the various types of clay
encounterec1 during the drilling. These samples were
prepared for physical tests in aceordance with A.S.T.M.
Tentative Stanc1ard Methods D 421-38 T. The follow­
ing tabulation gives the results obtained from those
tests :--

Clay from No. 1 Bore, Government House Grounds.

Dis- On air- Aheo- Lower Lower Shrink-
Depth of cardecl dry Inte Plastic Liqnid age
Sample. +40 sample. specifie Limit. IAmit. Limit.

mesh· Loss at gravity.
material 110'C.

ft. in. ft. in. % %
10 0-17 0 14·99 0'09 2·017 15·09 20·82 14·34
19 0-19 0 5·05 0·07 2·088 23·34 85·01 8·17
25 0-20 0 0·40 2·10 2·084 17·25 54·38 14·02
58 3-59 0 0·22 5'02 2·037 20·51 95·17 8·50
95 0-95 0 nil 5'44 2·070 41'23 04·70 17·53

Clay from No. 2 Bore, Government House Gronnds.
11 0-11 0 6,78 4·03 2·725 18·40 58·11 9·51
12 9-13 0 1'09 4'70 2·077 22'12 04·01 15·37
10 9-17 0 7·02 3·14 2·872 15'33 42·08 14·25
28 9-29 0 nil 0'87 2·703 28·48 108·87 10·00
30 0-30 9 nil 4·93 2·721 20·74 79·01 10'40
53 0-53 9 nil 0·30 2·002 29·50 99·10 10·19
58 H-59 0 nil 7·09 2·504 33·41 94·59 9·03
04 9-05 0 nil 5·01 2·701 35·88 64·43 17·40

• Size of screen opening 0·448m.m.

Detenninations of grit and plasticity were also made
on clay from the several beds encountered in sinking
the No. 2 bore by the methods in use at this laboratory
for the testing of clay for ceramic uses.

RESULTS OF TESTS.
Depth of Colour Grit. Plasticity (Ash-
Sample. of Clay. % ley Figure).

Top Bed-
13 ft. 42 152/200Upper Portion grey
20ft. grey 21 239/300

Lower Portion 34 ft. mottled 21 160/200
red and

grey
Middle Bed 49 ft. grey 19 260/300

54ft. grey 9 275/300
Bottom Bed 65 ft. black, with 2 173/200

shell
fragments

82ft. do. 0·5
100 ft do. 20

The grit consists mainly of quartz and felspar; with
some muscovite and chlorite. Both series of physical
tests show these days to be highly plastic. The main
clay mineral present appears to be halloysite.

A small concentrate of heavy minerals was obtained
from all samples. MineralogiclXl examination of these
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concentrates is set out in the following table, which lists
the minerals recognised and their relative abundance:-
Clay Bed Top Top Middle. Bottom

Upper. Lower.
Depth of sample from

surface (in feet) 13 20 34 49 54 65 100
ActinoJit,e .... s s s s s p p
Barite s
Biotite r s
Chlorite s r s l' l'
Cliuozoisit~' l' r p p a a
Corundum r
Epidote s r r r
Glauconit'~" r l'
H0rnblende r s p
Hypersthene r
Ilmenite .... a a a p p p p
Kyanite .... p p p s s s s
Leucoxene p p p s s
Limonite a a f p f l' r
lIIagnetite s s s s s s s
Muscovite r s r s s p s
Pyrite p p
Itutile s s r r r l'
Sillimanit~" a p p p s s
Spinel .... r r
Staurolite r r s r l' r
Titanite .... r l' l' r l' r r
Tourmaline r r s r s r
Zircon a p p s p s
Diatoms .... a r
ll'oraminifera p p
Sheli fragments p p
Sponge spicules p

f = fiood s = scarce
a = abundant r = rare
p = plentiful - = not detected

NEW MINEHAL HECOHDS.

The following is a list of Hew localities for various
minerals recorded at the laboratory c1uring the year:-

Beryl, Londonderry, from a different locality; six
miles vVest of McPhee's Government Well, BeO.
13.15%.

Clay, one mile North of Nanllup, semi-ball clay.
Diatomaceous earth, South of Dongarra.
]<'luorite, North-East of Nullagine.
Fuller's earth, Lake Biddy.
Graphite, graphitic rock from 23 miles North-East of

Katanning on Nyabing Hoac1, containing 6-7%
graphite.

Ilmenite, North Greenbushes.
Limonite, lepidocrocite and maghemite, Bl'oome Hill

District.
Magnesite, earthy in soil, 4-5 miles east of N ortham.
Ochre, West Hiver, South-West of Havensthorpe; 65

miles North-East of Wyndham,. West of Ninbing
Station.

Scheclite, 'iVilliams Hiver, about seven miles from
I-Iakea.

Stibiomicrolite, Greenbushes. In alluvial stibiotantalite
concentrates from the Simpson collection. There
is l'eason to suppose that this mineral may be
present in concentrates from the Vicinity of
M.C.l, about a mile and a half South of Green­
bushes.

Tantalite, on Tabba Station, five miles from Pi!­
gangoora. Alluvial.

Tourmaline, 100 miles North of Hall's Creek; in quartz
from near Deep Hiver Bridge O~l Manjimup­
N ornalup Road.

MISCELLANEOUS SAMPLES.

These included glauconite used by the American Navy
for water treatment to be examined for trace metals;
an efflorescence occurring on the ground at Carlton
Station, 'iVyndham, which contained 47% of water
soluble salts consisting mainly of carbonate and bi­
carbonate of sodium; meatmeals from Albany and Kal­
goorlie; a clay soil fl'om the bottom of a dam at P,ing­
rup, which contained 1· 27% of water soluble salts and
hac1 a reaction, pH of 2·35.

Other samples included rhalk from Dandaragnn
greensand from Gingin, sillimanitie days from the fire­
brick quarry at Clackline, sand from Crawley, eoppel'
deficient soil from ParcIelup, ancI rocks from the Boyup
Bl"oO le district.



136

Several rounded metallic looking nodules and irre­
gular fragments of lateritic matorial woro recoil'ed from
the Denmark district. It appeared that pyrite had
partially replaced the original limonite producing an
external bronzy appearance.

Black glassy fragments of Australites showing pits
and depressions on their original surfaces were receivec]
from 200 miles North-East of Wiluna. These small
lenticular bodies are composed of yolcanic glass. Their
origin is not quite clear but they are found all oyer,
Australia, and are thought to be meteorites.

'rwo pieces of black mineral submitted from Coogle­
gong proved to be rare earth minerals, one being gado­
Jinite and the othor hycll'oallanite.

The Allied 'Works Council fonnuded three samples
of concrete for determination of the cement content.
determination to be made acconling to supplied speci­
fications. Incomplete mixing of materials was thought
to be causing unsatisfactory results.

Olear, pale gr'een, glassy fragments found 20 miles
East of Dongara, were received for examination as pos­
sible gem quality beryl or other gem mineral. These
fragments were noted to have in many cases two parallel
polished faces. The material proved to be a haIid crown
glass.

A sample of coarse grit from the bed of the Murchison
River at Galena was forwarded by the Main Roads De­
partment for examination for deleterious material which
would affect its use in cement aggregate. It was pro­
posed to use this grit in concrete for the construction of
the new Geraldton-Northampton-Carnarvon Road Bridge
over the Murchison River.

Sand from the Avon River at Northam was examined
for salinity as it was proposed to use this sand ill
concrete.

Eight samples of galvanised iron pipe and two samples
of cOlTosion products were submitted and examined in
eonnection with the investigation of the extent of soil
corrosion of buried pipe lines.

Also included amongst the miscellaneous samples
examined were caustic limes for use at the State Bat­
ter,ies for compliance with specifications; beeswax for
coating trays used in apple dehydration; deposits in
"acreator at bntter factory; leather; disinfectant; rab­
bit poisons; arsenical cattle dips; paints used in harbour
extensions, pseudo-ambergris; identification of substance
from shark; powellising solutions and a karri railway
sleeper, which proyed on analysis to have been treated
with arsenic.

H. BOWLEY,
Government Mineralogist, Analyst and Chemist.

1st July, 1946.

APPENDIX 1.

A microscoric examination of a section showed it to
be similar to No. 2 in its main mass but enclosing some
larger plates and sheilVtiS and occasional fragments of
lIlbite.

Ng 1.58-1.59.

2.47%.
8.04%.
1.70%.

Refractive Indices,
Np 1.54-1.55.
Biaxial, Negative.

No. 4.-This specimen was more finely crystalline and
compact than No. 2 and inclined to the waxy appear­
ance of agalmatolite. It was pale lilac to grey in
colour.

Lithia, Li,O: 0.63%.

No. 5.-8imilar to No. 4 and collected 8 feet away
from Nos. 1-3 towards the entrance of the cut.

Lithia, Li,O: 0.51%.

N o. 6.~A compact finely crystalline form, lilac to
greenish grey in colour collected from surface outcrop
at top of rise.

Lithia, Lip:
Potash, KoO:
Soda, Na,O:
Optical Properties:

No. 2.-A compact finely crystalline form, greyish
lilac in colour, collected at centre of exposure.

Lithia, Li
2
0: 2.60%.

Optical Properties: Refractive Indices, Ng 1.57-1.58.
Np 1.53-1.54.
Biaxial, Negative, 2E. 65°40'.

A microscopic examination of a section showed it to
consist of finely crystallised plates and sheaves of uni­
form texture. No albite was seen and only one or two
g~'ains of quartz.

No. 3.-Soft crumbly llnely crystalline material pale
lilac in colour collected at the bottom near the junc­
tion with albite.

Lithia, Liz0: 0.42%.
This specimen was largely contaminatec] with kaolin­

ised albite and some greenish muscovite.

LEPIDOLI'l'E.

'l'HE LITHIUM MINERALS OF 'l'HE WEST
PILBARA GOLDFIELD.

By II. P. Rowledge, A.W.A.S.M., A.A.C.I.

The occurrence of the lithium minerals of the West
Pilbara has been described briefly in the preliminary
report published in the Annual Report of the Govern­
ment Mineralogist, Analyst and Chemist, 1943, app. 1,
pp. 16-17. The specimens collected have now been
examined in detail and the results furnish and complete
the information available with regard to the lithium
minerals of this area.

North End of Ma'in Lode.-Specimens Nos. 1-5 were
collected from an exposure in the North wall of an
open cut on the East slope of a ridge over an area of
20 x 5 feet, No. 6 from a surface outcrop at the top
of the rise 45 yards a,way and No. 7 from a surface
outcrop on the West slope 35 yards further on. The
whole body is interspersed irregularly with muscovite
albite and quartz. The lepidolite is a dense compact
fine scaly variety varying in colour from lilac, mottled
dark grey and lilac to light violet. Some specimens
are more compact and waxy looking than others with
generally a lower lithia content.

No. I.-A dense compact form, lilac in colour, col­
lecte(l from the top of the exposure in the opencut.

Lithia, Li,O. 1.77%.
Optical Properties: Refractive Indices, Ng 1.57-1.58.

Np 1.53-1.54.
:j3iax!ill, N e~ative, 2:E). 65°40',

Wodgirna.

Lepidolite occurs in several places in the Wodginl\
Hills namely, the North end of the main tantalite lode,
the North extension of this lode and at West Wiodgina.
The drief of thes.c from the point 'of view of size is
the substantial deposit occurring at the Nortll end of
the main tantalite lode.



2.18%
9.36%
1.04%

2.50%
10.08%
0.94%

0.38%
10.31%
0.94%

7.46%
0.31%
0.33%

6.50%
0.43%
0.58%

No. 7.-Similar in appearance aJld texture to No. 2
and collectecl from a surface outcrop on West slope
of the rise.

Lithia, Li.0: 1.22%.
Potash, 1(.0: 8.62%.
Soda, Na.,O: 2.57%.
The lithia content of this deposit varies considerably.

1'he highest values 2·60 per cent. and 2·47 per cent. were
obtained on the lilac and more scaly varieties. The more
compact pale lilac ones all contained less than 0.7 per
cent. and were shown to be contaminated with altering
albite and muscovite. There appeared to be considerable
amounts of this material. Interspersed throughout the
deposit is partly altered albite, muscovite and quartz.
'1'he soda values indicate the presence of albite inti­
mately associated with the mica and this was confirmecl
iu an optical examination of a section prepared from
No. 6. The determination of the maximum and minimum
refractive indices show that Ng is that of the highest
figure given for muscovite and Np the lowest figure given
for lepidolite. It would thus seem that the whole deposit
consists of a mixture of muscovite and lepidolite in
varying proportions interspersed with albite quartz and
muscovite.

'rJ18 lithia content is too low and the composition of
the whole deposit too variable to be of much value.

The maximum molecular ratio of Lip: Kp in the
cleanest specimen No. 6 is 1 : 1·03.

N ortlL Extension.

An outcrop of lepidolite occurs on the West slope of
a ridge underneath a bold quartz escarpment a mile or
two North of the main lode. A specimen, No. 36, col­
lected from this outcrop consisted of an intimate mixture
of about equal quantities of greenish quartz and small
flakes of lilac coloured lepidolite. A determination of
the alkalies in this rock gave the following results:-

Lithia, Li"O 2 .17%
Potash, K:O 6.74%
Soda, Na20 0.75%
Optical properties of the lepidolite-

Refractive Indices, Ng 1.58-1·59.
Np 1·55-1.56.
Biaxial, Negative, 2E approx. 70°.

The molecular ratio of Lip: Kp is 1 : 0·98 which is
slightly higher but close to that of the best specimen
from the main Wodgina lode.

West JVo(/g·illa.

Specimens No. 69 of well crystallised lilac tinted mica
in long slender prismatic books in quartz were collected
on the West slopell of the Wodgina Hills near the Gov­
ernment well and an old peg 1'.1.0. 143. It was in the
form of slightly tapered radiating individuals and
aggregates of rough six sided prisms up to half an inch
in diameter and oue inch in length.

Lithia, Lip
Potash, K"O
Soda, Na20
Optical properties-

Refractive Indices, Ng 1· 58-1. 59.
Np 1.54--1·55.
Biaxial,' Negative, 2E 69° 12'.

The molecular ratio of Li"O : K.,O was extremely low
in this specimen and it couid not -be classed as a lepi­
dolite.

Pilga.ngoom.

Specimen No. 20. 1'he lepidolite referred to in the
preliminary report proved, 011 further examination, to
be lilac tlnted muscovite carrying small amounts of lithia
intimately associated with kaolinised albite.

Lithia, LiP 0.1\8%
Optical properties-

Refractive Indices, Ng 1.58-1.59.
Np 1.55-1.56.
Biaxial, Negative, 2E approx. 70 0

•
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Tabba Tabba.

Specimen No. 52 of curved lepidolite was obtained
from a dump at the top of the rise of the tantalite work­
ings. It oecurred as slender radiating crystals inter­
grown with quartz and albite, lilac tinted and pearly
grey in colour witli: curved basal plates.

Lithia, Lip
Potash, K"O
Soda, Na20
Optical properties­

Refractive Indices, Ng 1· 58-1. 59.
Np 1.55-1.56.
Biaxial, Negative, 2E 70° 38'.

'1'hc molecular ratio of Li 0: K ° is 1: 1.36 which
is lower than that of the cleanest specimen from the
\Vodgina district.

Specimcu No. 67 was obtained from tile' dump at the
tin workings ou the S.E. slope on the other side of tlHl

hill from the tautalite workings. It occurred as pale lilac
radiating slender prismatic crystals up to three-quarters
of an inch in cross section intergrown with albite and
quartz. Some of the plates are distinctly curvCtl and
Occur in botryoidal masses.

Lithin, Li"O
Potash, K:O
Soda, Na

2
0

Opticnl properties-
Refractive Indices, Ng 1·58-1.59.
Np 1·55-1.56.
Biaxial, Negative, 2E 70° 38'.

'{'he molecular ratio of Li"O : K"O is 1 : 1.27 which
is close to specimen No. 52. . •

There did not appear to be any considerable amounts
of lepidolite at either of these occurrences.

Strelley.

Specimen No. 60 was collected from dense hard com­
pact lilac tinted rock outcropping intermittently along
the lode at the tantalite workings. It contained only
traces of lithia with 4·31 per cent. potash, K 20, and 0.23
per cent. soda, Na20.

A micro~copic examination of a section showed it to be
silicified consisting of sub-angular fragments of quartz
in more or less parallel bands interspersed with musco­
vite.

SPODUMENE.
)Vo(/gina,.

No specimens of spodumene were collected at the main
tantalite workings. Specimens however, were collected
from the Terra Nova lease No. 93, in the hills South of
the main workings and No. 80, in very rugged country
further South and just South of the Mt. Oassiterite tin
mine.

No. 80 occurred as very thin broad grey coloured plates
showing two distinct cleavages lying and frozen to the
quartz at all angles. A little tantalite was associatec1 with
it.

Lithia, Li"O
Potash, K:O
Soda, Nap

Optical properties-
Refractive Indices, Ng 1.67.
Np 1.65 close.
Maximum Extinction angle 38.5°.

No. 93 occurred as grey coloured broad plates thicker
than No. 80 up to half an inch associated with and frozen
to the quartz. It was partly altered.

Lithia, Li"O
Potash, K:O
Soda, Na20
Optical properties-

Refractive Indices, Ng 1.67 close.
Np 1.65 close.
Maximum Extinction angle 39 0

•



6.52%
0.04%
0.59%

7.35%
0.24%
0.94%

Both these specimens differ from the spodumene de­
scribed later from Pilgangoora inasmuch that they have
a much larger Maximum Extinction Angle and lower
Refractive Indices.

Pilgangoom.

Specimen No 23 was collected from beneath the sur­
face in a pot hole at Gilbert and Houston's show. It
o<lcu1'l'ed as pearly grey well cleavec1 columnar bands
iV' x 1" in cross section associated with tantalite in partly
alterecl albite.

Lithia, Lip
Potash, Kp
Soda, Nap

Optical Properties-
Refractive Indices, Ng 1.680 close.
Np 1·662.

It showed signs of alteration along the cleavage planes.
Maximum Extinction angle 25°.
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Specimen,- No. 26 was collected from the dump at the
entrance of the Mt. York tin mine. It occurred as large
broad plates of varying thickness up to half an inch
associated with albite quartz and cassiterite. 'l'he largest
plate observed was 4" x 3" x %". It is pearly grey in
colour with two pronounced cleavages. "'VeIl developed
crystals of cassiterite were seen in the spodumene and at
the junction of the spodumene and albite.

Lithia, Lip
Potash, K 20
Soda, Na20
Optical properties-

Refractive Indices, Ng 1.67-1·68.
Np 1·65-1.67.
Maximum Extinction angle 26°.

A miscroscopic examination of the crushed grains
showed considerable alteration with lower Refractive
Indices.

Surface indications point to the fact that the clistri­
bution of spodumene may be considerable in this area.

APPENDIX H.-APPLE SURVEY.

H. P'RWE, KARRAGULLEN.

26-2-45 5-3-45 12-3-45 19-3-45 26-3-45 2-4-45 9-4-45 16-4-45 22-4-45

Dunns Seedlings.Variety .... ,
Lab. No. .... .... .... . ... .... 993

Date of picking .... .... . ... .... 19-2-45

996 1178 1323 1335 1409 1670 1688 1753 1851

Quantity of juice % Voi./weight ....
8pecific Gravity °Erix .... ....
Sugar (as invert sngar) % w/w ....
Acidity. Titratable acidity. As malic acid

% w/w
Reaction. pH .... ....
Astringcncy (tannin) % w/w ....
Starch (qualitative) .... .. ..

39
12·3

9·8
0·9

3·33
0'048

Much

37 42·S
14·2 15·4
11'5 11·4
0'9 0·86

3·33 3·38
0·058 0·05

~Iuch ~Ioderate
(1 fruit to much
trace)

58·8
9·9

11·3
0·86

3·34
0'06

Trace

43
1(J'5
14'0
0'8

3·48
0'077

]\Icdium
amount

43
15·6
12·9
0·7

3·47
0·073

]\Iedium
amount

44
18·1
15·7

0'(J7

3·44
0·(J95

Trace to
medium

45
17'1
14'4

0,73

3·39
0·097

Trace to
medium

45
16'5
14·5

0·70

3·49
0'091

Trace to
medium

47·3
16·(J
14·5

O·(J

3·40
0'078

Trace

Variety .... I
PARKE BROS., DONNYBROOK.

Dunns Seedlings. Cleopatra.

Lab. No. .... .... .... .... .... 999 1093 1199 1326 1001 1094 1201 1328

Date of picking .... .... .... .... 19-2-45 26-2-45 5-3-45 12-3-45 19-2-45 26-2-45 5-3-45 12-3-45
-

Qnantity of .iuice % Voi./weight .... .... 46 44·1 43·3 42·8 54 54·5 55·9 56·2
Specific Gravity °Erix .... .... .. .. 13·3 13·3 14·0 12·1 13·5 14·2 12·1 12·3
Sugar (as invert sugar) % w/w.... .... 11'4 10'8 12·2 9·9 11·(J 11'3 11·2 11'0
Acidity. Titratable acidity. As malic acid 0·8 0'71 O·(JO 0·74 O·(J 0'56 0·56 0'59

% w/w
Reaction. pH .... .... .. .. .... .... 3·30 3·79 3·44 3·31 3'27 3'57 3·34 3·30
Astringency (tannin) % w/w .... .... 0'043 0·04 0·05 0·05 0·049 0'04 0·05 0·05
Starch (qualitative) .... .... .... .... Much ]\foderate Medium Medium ]\fedium to ]\foderate Trace Medium

much

H. PRWE, KARRAGULLEN.

Variety .... j Cleopatra.

Lab. No. .... .... .... .... .... 995 998 1179 1325 1337 1410 1671 1689 1754 1852------------------------------------
Date of picking .... .... .... 19-2-45 26-2-45 5-3-45 12-3-45 19-3-45 26-3-45 2-4-45 9-4-45 16-4-45 23-4-45------------------------------------
Quantity of juice % Voi./weight .... 52 58 58·2 42·5 50 59 57 60 56 75'8
Specific Gravity °Erix .... .... .... 10·9 11·2 11'9 13·5 12·3 12·3 12·7 12'4 12·7 12·2
Sugar (as invert sugar) % w/w .... .. .. 9·2 9'8 9·2 8·9 11'0 11·2 11·7 10·9 11·5 11·5
Acidity. Titratable acidity. As malic acid O·(J 0'6 0'55 0·55 0·5 0·5 0'40 0'47 0·37 0·4

% w/w
Reaction. pH .... .... .... .... 3·21 3·21 3'22 3·26 3·46 3'40 3'43 3'46 3·54 3'46
Astrin~ency (tannin) % w/w .... .... 0·042 0'045 0'03 0·03 0'044 0'053 0·061 0·039 0·0(J7 0·057
Starch (qualitative) .... .... .... .. .. ]\fedium Medium Moderate Medium Trace Trace Trace Trace Trace Faint

to much to much trace
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Jonathan.

PAI'1,KE BROS., DONNYBROOK.

Jonathan.

H. PRICE, KARRAGULLEN.

.... ,Variety

Lab. No. .... .... .... .... ....

I
994 997 I 1180 1324

I
1336 1000 1095 1200 1327

Date of picking ... .... .... .... 19-2-45 26-2-45 5-3-45 12-3-45 19-3-45 19-2-45 26-2-45 5-3-45 12-3-45

Quantity of juice % Vol./weight .. .... 53 45 58'8 55·5 56 50 52·9 49·5 54·6
Speeific Gravity °Brix .... .... 12'3 13·0 12·6 11·2 12'6 14·7 15'4 14'2 13'0
Sugar (as iuvert sugar) % w/w .... .... 10·8 11·6 10·1 10·2 11'3 13'6 12'8 12'2 12·5
Acidity. Titratable acidity. As malic acid 0'6 0'5 0·59 0'55 0'4 0·6 0·52 0·53 0'53

% w/w
Reaction. pH .... .... .... .... ... 3'33 3 43 3·25 3·35 3·62 3'40 4·02 3·45 3·37
Astringency (tannin) % w/w .... .... 0·032 0·039 0·02 0·04 0'051 0'043 0·04 0'06 0'05
Starch (qualitative) .... .... .... .. .. Trace to Trace Traee Traee Very Medium Traee Nil Trace

medium faint amount
amount trace

I1. P'RICE, KARR.AGULLEN.

Variety ····1 Granny Smith.

Lab. No. .... .... .... .... .... 1672 1690 1755 1853 2002 2343 2345 2599 2601 2672
------------------------------------

Date of picking .... .... .. .... 2-4-45 9-4-45 16-4-45 23-4-45 30-4-45 7-5-45 14-5-45 21-5-45 28-5-45 4-6-45
------------------------------------

Quantity of juice % Vol./weight .... 59 63 63 66'4 65 63 64 68 65 61
Specific Gravity °Brix .... . .. .... 11·0 11·3 10·5 11·2 11·2 11·0 11'0 10'2 10·8 14·2
Sugar (as iuvert sugar) % w/w .... .... 9·8 9'6 9·4 9'9 10·0 g.g 9'8 10'1 D·8 13·1
Acidity. Titratable acidity. As malic acid 0'53 0·51 0·45 0·4 0·4 0·4 0·4 0·4 0·4 0·4

% :v/w
3·37 3·36ReactIOn, pH ... '" 3·51 3'4·1 3·54 3'47 3·54 3·54 3·46 3·68

Astringency (tanninj"% w/w .... .... 0'040 0'050 0·055 0·047 0·052 0·03D 0·042 o·oaD 0·044 0·064
8tarch (qualitative) .... .... .... .... ':rrace Trace Trace Very Very Faint Very Nil Very Nil

faint faint trace faint fairit
trace trace traee trace

H. PRICE, KARR.AGULLEN.

Variety ····1 Yates.

Lab. No. 1860 2003 2344 2346 2600 2602 2673

Date of picking 23-4-45 30-4-45 7-5-45 14-5-45 21-5-45 28--5-45 4-6-45

Quantity of juice % Vol./weight . .
Specific Gravity °Brix .... . .
Sugar (as invert sugar) % w/w . .
Acidity. Titratable acidity. As malic acid

% :v/w
ReactIOn, pH .... .... ....
Astringency (tannin) % w/w
Starch (qualitative) ....

61·1
13·6
12·1
0·5

3·46
0'036

Trace to
medium

60
13·0
12·4
0·5

3·67
0'024

Traee

61
14·3
12'4
0'5

3·52
0·031

Trace to
medium

61
13·8
12·1
0·5

3·52
0·031

Trace to
medium

59
13·0
11·D
0·5

3·58
0·0.14

Trace

60
14·5
12·9
0·5

3·50
0·020

Trace

58
14'4
12'8
0'4

3·67
0·025

Trace



APPENDIX IlL-CARROT SURVEY.

Champion
1 RedVariety Early Nantes. Nantes. Sutton's Champion Scarlet Horn. Snttou's Ji....avourite. Johnson's Maincrop Stunted Champion Type Rerl Impera- CoredInter-Rooted. Own Selection. mediate tryr. Chantenay.

---------
E. J. GibbSI K. Lulich.Grower .... E. J. Gibbs K. Lulich. .T. Arbuckie E. J. Gibbs K. Lulich. J. Arbuckle J. Arbuckle E. J. Gibbs K.Lulich. J. Arbuckle E. J. Gibbs K. Lulich. .r. Arbuclde

-----
District Wanneroo Osborne Balcattu 'Yanneroo Osborne Ralcatta 'Vanneroo Osborne Balratta Wanneroo Osborne Balcatta "\Yanneron Osborne Balratta

Park Park Park Park Park
-----

Date Received 29-6-45 29-6-45 5-9-45 29-6-45 29-6-45 5-9-45 29-6-45 29-6-45 5-9-45 29-6-45 20-6-45 5-0-45 20-6-45 20-6-45 5-9-45

:Number of Carrots .... 8 6 10 5 6 10 7 10 6 () 10 5 6 10 10 10

f-'

Weight of tubers (ounces avoirdupois) 46 27 27 43 28 24 50 20 27 52 28 29 68 33 74 75 48
....
0

Average weight per tuber (ounces
avoirdupois) 5'8 4·5 2·7 8·6 4·7 2·4 7·1 2·9 2'7 8'7 4'7 2'9 13 ·6 5'5 7'4 7·5 4·8

Visual Examination of Cores (approx.
per ceut.)-

65Deep .... 10 80 70 30 70 40 50 70 50 30 20 50 40
}\fedium .... 35 90 40 20 30 70 20 40 50 30 50 50 40 35 50 40 70
Pale 60 10 20 20 40 15 50 20 30

Moisture, per cent. (5 hours with sand
at 98-100°C.) 88·7 88'2 01·3 87·9 88·0 90·5 88·3 87'3 80·6 80·2 88·4 00·5 90·6 80'6 00'2 0'),7 01·3

Carotene-
Parts per million 96 86 54 01 !J3 72 101 99 76 83 103 101 107 70 93 45 84
lIfgm. per 100 gram. 9'6 8·6 5·4 9·1 9·3 7·2 10·1 9'9 7'6 8·3 10'3 10·1 10·7 7·0 9·3 4·5 8'·1

Carotene-
On Moisture Free Sample:

966Parts per million 850 729 621 752 775 758 863 780 731 769 888 1,063 1,138 673 949 484
lIfgm. per 100 gram 85·0 72·9 62·1 75·2 77·5 75·8 80·3 78·0 73·1 76·9 88'8 106'3 113·8 67·3 94·9 48·4 96·6
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TABLE 1.

AGRICULTURE, FORESTRY, AND WATER SUPPLIES SEOTION.

Soul'ce and De8cl'iption of Samples Received during 1945.
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Water ....
Eleetrolyte "
Battery Water

Fodders-
Pastures
Sub·clover
Meatmeal

Soils-
Farm Soils.... ....
Soil from Ex('avated Tank
Mud.... .... .. ..
Soils from Pipeliues

Grain aud Cereals­
Wheat
Flour
Oats ....
Field Peas

Frnits-
Viue Leaves
Pear Tree Leaves
Apple Leaves

Vegetables-
'romato Leaves
Cauliflower Plants, '
Potato I.eaves

Fertilisers-
Fertiliser ....
Rape Secd Meal
Fowl :1fanure
Army 1loots

Flax .... .. ..
8alt (nat.ural\ ....
Tannin Extract
Outerop Material
Efflorescence .
Gluuconite ....
Silver Nitrate Solution
Solution

29 219 4 1

359
33
1

35
4

19
4
9
1

32
2

18

38
8

10

2
1
1

5
1

1
1

1

1

31

2

31

4

2 2,126

-----
2 847

18?
138

359
33

3

78
4
1

292

19
4
9
1

32
2

18

~8

8
10

2
1
1
1

5
1

31
1
1
2
1
1



Samples received

TABLE 2.

FOODS, DRUGS AND TOXICOLOGY SECTION.

Source and Desoription of Samples received dUl·ing 1945.
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87 68 30 36 13 246 12 21 3 1321 6 33 4 3 1 1 264 7 23 1 3 2 32 20 167 2 33 2,443--------------------1---------------------------- _
Foods-

Cows' Milk-Inspectional
Bntter
Honey ....
Shelled Peas
Sausage Casiugs
Raisins .
Cabbage .
Tinued Rabbit
Humau Milk ....
Liquors, Beverages, etc.
Cows' lIiilk-Investigational
Vegetables- Investigational
Fruit--Investigational ....

lIfiscellaneons Work on Agricultural Products-
Linseed .... ....
Insecticides . .
D.D.T. Preparations .. ..
Pyrethrum Flowers and Extract
Sheep Infertility Investigation ....

Drugs and Medicines-
Ether and Anaesthetics ....
"Rali Phos"

Toxicology-
Human Poisoning Cases
Animal Poisoning
Cattle Dip .... . .
Criminal Investigations .
Tea and Sngar

Industrinl Hygiene and Prodncts-
Urine .... .... ....
Wood and Preserving Fluid
Can Lacquer ....
Respirator Canister
Air from Coal Mines
Gas from Collie C~al

48

1
2
1

20

5

1
3

2

3 51
....
,;..

2 ~

1
1
1
2
1
1

20
36

304
26
54

89
5
2
2
3

1 33
1

71
20
13
18

19 19

31 ~ 2

1
1
6
9



Smvage-
Treatment Control-Weekly .... J026 1,026
Treatment Control-Qnarterly .... 6 6
Beach Surveys 96 96
Investiaational 120

33
120

Trade Wastes 2 9 44
Effluent 1

Water-
Partial and Complete Mineral Analyses 4 64 68
Poisoned 1

Oils-
Lubricating 5 164 8 178
Putative Petroleum." 5 1 6
Petrol 1

Wood and 'Wood Prodncts-
Karri Sleeper .... 1 1
Powellising Fluid .... 2 2
Karri Extract 1 1

Work for Australian aud Allied Services-
Army Petrol 6 6
Wood Wool 1 1
Sitka Sprnce .... 7 7
Wood aud Borings 2 2
Amyl Acetate 1 J
Casein Glue 2 2
Material from Fuei" Tank" 1 1
Solution and Alloy 2 2
Powder Residue 1 1
Blue Cloth 5 5

Miscellaneous-
Lime 3 4 7 .....
Leather 2 2 """
Tallow 1 J

to

Beeswax 5
Deposits-Vacreator .... 1
Deposits-ShIp's Condenser .... 1
Substance from Shark's Stomach 1
Pseudo Ambergris 2 2
Disinfectant .... 1 1
Apple Jllke Can .... 1 1
Rabbit Poiqon 1 1
Bitu1ynd Pipe 1
Paint .... 1
Hydrometers 2 2
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TABLE 3.
MINERALOGY, MINERAL TECHNOLOGY, AND GEOCHEIIHSTRY SECTION.

SOltrCe and description of samples l'eceived during 1945.
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70
2

1
10

9
51
13
30
2
1
1

14
11
18

5
1
2
2
fi
2
3
3
2
3

1
:3

1
:1

.1
5

2
1
1

28
3
4
1
4
1
2
4
8
1
4
1
4
1
1
1
4
9
:l

8
2

177
3 0

10
4

10
1

20
1
7
4
1
1
1

19

4

2

8
2

177
3

10
4

10

5
1
1

3

1

28
2

11

10

10

1

70

I I

8
1
2
4
1

1
7

_S_am_p_le_s_R_e_c_ei_v_e_d ._. ~ 158 ~~~ -=--~~ 4_ -=-.1_9_ 21-1 0 4_~ 3_~
Abrasives-

Clay ..
Garnet .
Silt (siliceous) ....

Allovs and l\fetals­
Brass Cartridge Cascs
Chromium Platcd Stccl
:Mctal Coated Steel ..
Metal for Spot Tcst ..
:Metallic Irou ....
l\Ietal Piston Part
Osmiridium ..
Stellite Surfaced Metal
Stcel Tube ..
Stainless Steel Tube .
Welding Rod.... .. ..
.Flux for Stainless Steel
White l\1etal .... .... ....

Ceramics (including Refractories)­
Clay.... .... ....
Clays-lIIiscellaneous ....
Yellow Clay

Fuels­
Brown Coal
Charcoal
Coal.... .. ..
Hydrous Oil Shale

l\fetallic Ores­
Bismuth
Beryllium
Copper ....
Gold Ore ....
Gold Tailings.... ....
Gold Tailings·-Umpire

ggl~ ~~~fceutrate
Gibbeite
Iron Ore ....
Iron Sulphide Ore
LitPium
Niobium
Platinum
Silver ....
Tellurium .... ...
Tantalite coucentrate
Tantalum Ore
~:in/Tanto lum Ore
Illl Ore .... .... .. ..
Tiu/Columbite Concentrate .
Titanium/Iron Ore .... . .
Tin/Tantalite Concentrate .
Tin Concentrate
Tungsten .... .... .... .... ....

Minerals and Rocks for Complete Analysis--
Rock ..
Biotite .... .. ..

Natural Mineral Pigments­
Iron Oxide .... .. ..
Red Oxides and Ochres

en-Cl' Economic lVIinerals­
Asbestos
Barite.... .. ..
Calcite (Crystalline)
Chalk and Marl
Clay-Bentonitic
Dolomite .... .. ..
Diatomaceous Earth ....
Felspar ....
Fluorite
Gypsum
Graphite
Reavy Sand
Kyanite
Limestone
lVfagneslte
lVrica
Opal
Petalit.e
Rare Earth lVrinerals
Talc ....
Tourmaline
Venniculite

Miscellaneous-
Galv"nised Pipe ....
Pipe Corrosion Products
l'ibrolite Pipes ...
Cement and Concrete
Fihrolite .. .
Fibrolite Briquettes ."
Plant Water ....
Salt Crust ... 1
Quartz-and Chalce<1ony
Efflorescence .
Sand .... ...
Rocks-Miscellaneous
Glass Fragments
Whiting

t~~;~~~\~ed Determi~atiolls "2
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TABLE 4.

SOIL MINERALOGY SECTION.

Source and description of samples received dU1'ing 1945.

Government Department Chief--- Mineralogist, of Inspector of Free. Total.Analyst and Agriculture. Factories.Chemist.

Samples received

Soils­
Kimberley
Pardelup
Blackwood River District
Sheep Breeding Problems
Pituri Sites

Grits­
Chandler

Laterite-

Sands-
Factory Sand
Soil Erosion
Cra,vley ...

Rocks­
Sandstone-Kimberley
Sandstone-Collie
Chalk-Dandaragan
Greensand-Gingin
Granite, etc.,
Clay, sillimanitic

65 209 1 1 276

21 21
1

25 25
126 126

15 15

32 32

8 10 18

1 1
3 12 15
1 1

9 9
2 2
2 2
1 1
3 3
3 1 4
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Division VIII.

Annual Report of the Chief
For the Year!

Inspector
1945.

of Explosives

'1'he Under Secretary for Mines;

TABLE No. 1.

Importation of explosives into Western Australia
during 1945.

I have tb,e honour to snbmit for the information of
the Honourable Minister for Mines, in compliance with
Section 45 of '1'he Explosives Act, 1895, my report on
the working of the Branch for the year 1945.

The quantity of explosives imported into the State
during the year is shown in Table No. 1, and '1'able No.
2 gives a comparison of the quantities imported during
the past five years.

Gelignite
Gelatine Dynamite
Permitt.ed Explosives
Blasting Powder

Date. Place. IKind and Quantity. IReason for destruction ..

1-6-45 llockingham Gelignlte-15 Ibs. Owing to having ab-
sorbed moisture.

6-45 Wodgina lIfonobel-875Ibs. Owing to having been
Gelignite-285 lbs. damaged by water.

29-7-45 Bayswater Gelignite-4 lbs.... Owing to chemical de-
terioration.

7-45 Rockingham Gelignitc-5 lbs..... ConJlscated by ~ecllrity
Detonators-lOO Service nnder convic-

tioll.
6-8-45 Canning Detonators-3 Found in rubbIsh tip.

Bridge
7-45 South Perth Detonators No. 6- Found on foreshore near

16 J\1ends Street.

The following table shows the number of Licenses
issued during the year;-

Magazines on Government Reserves .. 16
Magazines used by Government Departments

and on private property 89
Store Licenses" Mode A 70
Pireworks Lic.enses nil
Importation Licenses 2

During the year inspections were made of licensed
premises and inquiries made with a view of ascertain·
ing whether the requirements of the Act and Regula­
tions were being complied with. As a result of these
inspections and inqUIries it was found n,8cessary to
have the undermentioned explosives destroyed

1945.

1,814,000
3,86-1,800

2,830,400

1944.

lbs.
1,634,850

235,300
945,250

15,000

1943.1942.

Number

Yards

'1'ABLE No. 2.

1941.

'rotal

Detonators;
Puse;

Explosives.

During the period the Empire was at war, mining
activities throughout t.he State diminished considerably
with the result that the importation of explosives was
very much reduced to what it was in pre-war years.
With the cessation of hostilities, which will lead to the
rehabilitation of mining, importation should go up very
considerably and it will not be at all surprising if, in a
y('ar 01' two's time t!l,() quantity of explosives l'equirecl
in this State will be even greater than the peak period
of 1940.

During t.he war period a very large part of the time
of the entire staff of the branch was taken up in eon­
nection with the administration of the National Se'
curity Regulations governing explosives. With the can­
cellation of these Regulations, which, I think, will be
in the near future, we will return to normal activity.
These Regulations placed restrictions on everyone con­
nected with storage, sale and use of explosives, but it
is very gratifying to note the wllole-hearted co-operation
the Department reccived from everybody concerned. 'rllis
co-operation made the control efficient, and administra­
tion simple and my thanks are due to everybody cou­
cemecl for tile consideration and help they gave.

1945
lbs. used
2,212,550

226,300
8,500

62,550
142,250

40,000
11,800

2,703,9502,381,450

1944
lbs. used
2,044,150

175,750
7,750

50,200
46,050
39,700
17,850

used in the different
years 19·14 and 1945 is

Gold Mining
Coal Mining
Agriculture
qual'l'ying
Mining and base metals
Government Departments
Miscellaneous

The quantity of explosives
classes of industry dming the
given hereunder:-

lb. lb. lb. lb. lb.
Gelignite 5,131,650 2,219,900 2,230,800 1,481,500 1,634,850
Gelatine Dynan'{ttc 902,540 60,750 139,850 154,800 235,300
>ermitted Explos-

ives .... 239,800 115,500 265,900 160,000 945,250
Powder (Blast· 32,450 23,950 67,500 11,150 15,000

ing and Pellet)
Detonators No. 2,970,000 1,740,000 1,933,000 1,300,000 1,814,000
?use .... Yards 7,044,000 2,822,400 3,861,600 1,804,800 3,768,000

1

1,124
255

'rhe following tes's were made during the year for
the purpose of d.etermining the suitability for use, and
the chemiwI stability of explosives

Exp~osiV'es

Puse

'1'. N. KIRTON,
Chief Inspector of Explosives.

27th March, 1946.
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Division IX.

Report of the Chairman, Miner's Phthisis Board, and
Superintendent, Mine Workers' Relief Act.

Under Secretary for Mines:

I have the honour to submit, for the information of
the Hon. Minister for Mines, my report on this Branch
of the Mines Department for the Year, 1945.

Under arrangements similar to previous years, the
Commonwealth Health Department continued the periodi­
cal examination of mine workers, the work being con­
tinuously carl'ied on by the Health Laboratory at
Kalgoorlie and by a Mobile Laboratory, which visits the
mining centres in the various goldfields. The goldfields
not visited during the year were the Ashburton, Gas­
coyne, Kimberley, Phillips River and West Kimberley,
which are all remote and contain very few mine workers.

MINE WORKERS' RELIEF ACT.

Examinations under the Mine Workers' Relief Act
during the year totalled 3,334 compared with 4,468 for
the previous year, the reduced number being mainly due
to the fact that the Mobile Unit did not visit any centre
more than once during the year.

'The results of the examinations for 1945 together with
those for the previous years, are shown in the tables
annexed hereto. A graph is also attached illustrating the
trend of the examinations since their inception. In .ex­
planation of these figures, I desire to make the following
comments: -

MINES'REGULA'1'ION AO'1'.

Examinations under the Mines Hegulation Act totalled
1,108. 'This was in addition to the 3,334 examined under
the Mine Workers' Relief Act. 'These examinations show
an increase of 258 over the previous year.

'1'he 1,108 men comprise 513 nel, applicants and 595
re-examinees for the Initial Certificate.

Particulars of the examinations are as follows:-

NEW APPLICANTS.

Normal 460
Pneumoconiosis 25
Silicosis Early
Silicosis Advanced
Query '1'uberculosis 11
'[,uberculosis .. 1

Pneumoconiosis plus Query Tuberculosis 1
Pneumoconiosis plus Tuberculosis
Silicosis Early, plus Query Tuberculosis 1
Silicosis Early, plus Tuberculosis
Silicosis Advanced, plus Query Tuberculosis
Silicosis Advanced, plus Tuberculosis
Other Conditions 14

513

Of the above applications for admission to the industry
460 received the Initial Certificate (:B'orm 2) 11 re­
ceived Re-Admission Certificates (Porm 6) 40'received
Sp~cia! Cel'\ific?-~es (Flll';n 9), one received' a temporary
HeJectlOn Cerbflcate (E orm 3) and one received a
H?:iection C~r~iiicat? (:B'orm 4). 'hms, of 513 applicants,
4·60 were elIgIble for employment anywhere on a mine
{il were eligible for surface employment and two wer~
not eligible for any employment on a I~ine. There is,
however, no information available as to the number of
these new applicants who actually entered the industry.

Normal, etc.-These number 3,071 01' 92.16 per cent.
of the men examined, and include men having first class
lives or suffering from pneumoconiosis ollly-the figure
for the previous year was 91.51 per cent.

Early Sil-icosis.-'These number 220, a decrease of 120
compared with the previous year. Of these 54 were new
cases and 166 were reported previously, the figures for
1944 being 70 and 270 respectively. Early silicotics
represent 6. (iO per cent. of the men examined, the per­
ccntage for the previous year being 7.45.

AdvancecZ Silicosis.-Of the 36 cases reported 26 were
men who advanced from early silicosis during the year,
the other 10 had been reported previously but continued
in their employment. Advanced silicotics represent 1· 08
per cent. of the men examined, compared with 0.76 for
the previous year.

Sil'icosis Pl11S Tuberculosis.-Five cases were reported,
compared with eight for the previous year, and represent

\ 0.15 of the men examined.

Tuberc1110sis Only.-Two cases only were reported
eompared with six for the previous year, ancl represent
0.06 of the men examined.

Genel·al.-'1'he Mobile X-Ray Unit, feeling the effects
of its age, had a major breakdown whilst in the Pilbara
Goldfield, and it was necessary for some essential equip­
ment to be borrowed and flown to the locality to enable
the tour to be completed. It would appeal', therefore,
that the time has arrived when the entire unit should
be replaced.

RE-EXAMINATIONS.

Normal
Pneumoconiosis
Silicosis Early
Silicosis Advaneed
Query Tuberculosis
Tubereulosis

Pneumoconiosis, plus Query '1'uberculosis
Pneumoconiosis, plus 'l'ubereulosis
Silicosis Barly, plus Query Tuberculosis
Silicosis Early, plus Tuberculosis
Silieosis Advaneeil, plns Query Tuberculosis
Silieosis Advanced, plns 'l'uberculosis
Other Conditions

370

14-1
24

1
17

1
6

8
1
1

22

595
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830
:J
4

92
178

1

PERIODICAL EXAMINATION OF IDNE WORKER8-continued.

Third Examination (1928).

These men had previously been examined and some
were engaged in the industry prior to this examination
-370 received the Initial Certificate (I!'orm 2), two re­
ceived temporary Rejection Certificates (Form 3), three
received Rejection Certificates (Form 4), 81 received
Re-admission Certificates (]'orm 6), 138 received Special
Certificates (Form 9), and one received a Prohibition
Certificate (Form 10).

Thus of the 595 men re-examined 370 were eligible
for employment anywhere on a mine, 219 were eligible
for surface employment, and six were not eligible for
any employment.

Grouping the two sets of figures discloses that tho
following certificates were issued under the Mines Re­
gulation Act.

Initial Certificates (Form 2)
'1'emporary Rejection Certificates (Form 3)
Hejection Certificates (Form 4)
Re-admission Certificates (Form 6)
Special Certificates (I!'orm 9)
Prohibition Certificates (Form 10)

1108

Normal, etc.-
Previously reported as Normal, ete.
New cases

Silieosls Early-
Previously reported as Normal, etc.
Previously reported as Silicosis Early
New cases

Silicosis Advanced-
Previously reported as Normal, ete.
Previously reported as Silieosis Early
Previously reported as Silicosis Advanced
New cases

Silicosis pIns Tuberculosis-
Previously reported as Norroal, etc.
Previously reported as Silicosis Early
Previously reported as Silicosis Advanced
New cases

Tubereulosis only-
Previously reported as Normal, etc.
New cases .... .... ....

Total number of men examined

.... 2,738
239

2,977

47
303
12

362

1
16
79

2
98

10
14
10
8

42

3
1

4

.... 3,483

Per eent.

85·5

10·4

2·8

1·2

·1

100·0

.... 2,588

Fourth Examination (1929).

Silicosis Advaneed-
Previously reported as Silicosis Early 34
Previously reported as Silieosis Advanced .... 60

Silicosis plus Tuberculosis-
Previously reported as Normal, ete. 8
Previously reported as Silicosis Early 14
Previously reported as Silieosis Advanced .... 19

Tuberculosis only-
Previously reported as Normal, ete.

.... 2,099
21

3·6

1·6

81·9

12·6

·3

100·0

Per cent.

7

41

94

326

2,120

100
224

2

Total number of Jucn examined

Normal, ete.-
Previously reported as Normal, ete.
New cases .... .... ....

Silicosis Early-
Previously reported as Normal, etc.
Previously reported as Silicosis Early
New cases

J. 'TnOMAS,
Acting Chairman Miner's Phthisis Board and
Superintendent Mine Workers' Relief Act.

13th FebruaJ'y, ] 946.

The percentage of men of normal health to the number
examined was 74.90 compared with 68·35 for the pre­
vious year.

MINER'S PHTHISIS BOARD.
The amount of compensation paid during the year

totalled £33,190 9s. 7d., compared with £35,'155 16s. 5d.
for the previous year, the reduction being due to the
deaths of beneficiaries and the attainment of the age
of 16 years by some of the dependant children.

The number of beneficiaries undcr the Act on the
Blrit December, 1945, totalled 272, being 58 ex-miners'
and 214 widows.

'1'ABLE SHOWING RESULTS OI!' PERIODICAL
EXAMINATION OF MINE WORKERSF'ROM
INCEPTION OF EXAMINATIONS (1925) TO
31st DECEMBER, ]f145.

First Examination (1925-26).

Normal, etc.
Silicosis Early
Sillcosis Advanced ....
Silicosis pius Tubercuiosis
Tuberculosis only ....

Total number of men eXalnincd

3,239
459
183
131

11

4,023

Per cent.
80·5
11·4
4·5
3·3

·3

100'0

Fifth Examination (1930).

Normal, etc.-
Previously reported as Normal, ete.
New cases

Silicosis Early-
Previously reported as Normal, etc.
Previously reported as Silicosis Early
New cases

8i1icosis Advanced-
Previously reported as Silieosis Early .
Previously reported as Silieosis Advanced ..
New cases

Silicosis plus Tuberculosis­
Previously reported as Norroal, etc.
Previously reported as Silicosis Early ..
Previously reported as Silicosis Advanced ..
New cases

Tuberculosis only-
Previously reported as Normal, ete.
New cases

Total number of men examined

2,785

133
247

3
383

22
43
2

67

6
60
46

2
114

47
3

50

-. 3,399

l")or cent.

81·9

11·3

2'0

3·3

1·5

100·0
Second Examination (1927).

Normal, etc.-
Previously reported as normal, etc. ....
New cascs (i.e., cases examined for the first

time) ....

Silicosis Early-
Previously reported as early ....
New cases

Silicosis Advanced-
Prevlouely rcported as Advanced
New cases

8ilicosis plus Tubcrculosis­
l?reviously rClJOrted as Normal, etc.
Previously reported as Silicosis Early .
Previously reported as 8ilicosls Advanced .
New cases

Tuberculosis only ....

Total number of men examined

2,290

826
3,116

348
33

381

85
8

93

13
27
62
26

128
10

.... 3,728

Per ecnt.

83·6

10·2

2·5

3·4
'3

100·0

Sixth Examination (1931).

Normal, ete.-
Previously reported as Normal, cte.

Silieosis Early -
Previously reported as Normal, etc.
Previously reported as Silicosis Early

Silicosis Advanced-
Previously reported as Silicosis Early
Previously reported as Silieosis Advanced

Silicosis plus Tubereulosis-
Previously reported as Normal, etc.
Previously reported as Silicosis Early
Previously reported as Silicosis Advanced

Tubereulosis ouly-
Previously reported as Normal, etc.

Total number of men examined

Per eent.

2,530 84'0

94
252

346 11·5

18
35

53 1·8

4
35
19

58 1'9

25 '8

.... 3,012 100·0



PERIODICAL EXAMINATION OF MINE WORKERS-eontinuM.

Twelfth Examination (1937).

·2

·1
·0

100'()

'03

1.00'00

2

10= '14

11
2

18

11 ·16

Per cent.
6,833 95 ·68

334 4·3

Per cent.
7"t87 95·4

Per cent
6,670 95'63

.. 6,975

15
2

17 ~ .24

1
8

9 = '13

3 ~ '04

7,141 100'00

.... 7,852

1
10

13
266

15
319

18
264

(Note.-Of the 334 cases of Early Silicosis reported. 37
were already suffering from Early Silicosis '\-'hen re­
admitted to the industry on the Re-Admission Cert,ifi­
cate under Regulation 7 of the ~fines RegUlation Act,
1906).

Normal, etc.
Silicosis Early-

Previously reported as Normal, etc.
Previously reported as Silicosis Early

Thineenth Examination (1938).

Tuberculosis only

Total number of men examined

Normal, etc.
Silicosis Early-

Previously reported as Normal, etc.
Previously reported as Silieosis Early

Silicosis Advtll1ced-
PreViOll'ily reported as Silicosis Early 14-
Previously reporteel as Silicosis Advanced. 4

Silicosis plus Tuberculosis-
Previously reported as Normal, etc.
Previously reported as Silicosis Early

Tuberculosis only-
Previously reported as Normal, etc.

Total number of Illen examined

279 3'91

(Note.-Of the 27(l cases of Silicosis Early reported. 32
were already SUffering from Early Silicosis and 4 from
Pneumoconiosis when re-admitted to the industry on
Re-admission Certificates under Regulation 7 of the ~fines
Regulation Act, 1906).

Silicosis Advanced-
Previously reported as Normal, etc.
Previously reported as Silicosis' J~arly .
Previously reported as Silicosis Advanced ..

Silicosis pIllS Tuberculosis­
Previously reported as Normal, etc.
Previously reported as Silicosis Early ..
Previously reported as Silicosis Advanced ..

Tubereulosls only-
Previously reported as Normal, etc.

Total number of men examined

Pourteenth Examination (1939),

Normal, etc.
Silicosis Early-

Previously reported aq Normal. etc.
Previously reported as Silicosis Early

2S2 4'04

(Note.-Of the 282 cases of Early Silicosis reported 28
were already SUffering from Early Silicosis and ono from
Pneumoconiosis when re-admitted to the industry on
Re-Admission Certificates under Regulation 7 of the
Mines Regulation Act, 1906).

Silicosis Advanced-
Previously reported as Normal, etc.
Previously reported as Silicosis Early ;;..
Previously reporterl as Silicosis Advanced 3

Silicosis plus Tuberculosis-
Previously reportecl as Normal, etc. 1
Previously reported as Silicosis Early.... 9
Previously reported as Silicosis Advanced .... 1
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Seventh Examination (1932).
Per cent.

Normal, etc. 3,S35 89'5
Silicosis Early-

Previously reported as Normal, etc. 35
Previously reported as SilicosIs Early 338

373 8'7
Silicosis Advanccd-

Previously reported as Silicosis Early.". 6
Previously reported as Silicosis Advanced .... 47

53 1·2
Silicosis plus Tuberculosis-

J?reviously reported as Normal, etc. 3
Previously reported as Silicosis Early"" 9
Prcviously reported as Silicosis Advanced "" 4

16 '4
Tuberculosis only-

Previously reported as Normal, etc. 8 ·2

Total numbcr of men examined .... 4,285 100'0

Eighth Examination (1933).
Per cent

Norroal, etc. 2,920 86·5
Silicosis Early-

Prcviously reported as Normal, etc. 57
Previously reported as Silicosis Early 322

379 11'2
Silicosis Advanced-

Previously reported as Normal, etc. 1
Previousfy reported as Silicosis Early 15
I)reviously reported as Silicosis Advanced 44

60 1'8
Silicosis pIns 'l'uberculosis-

Previously reported as Normal, etc. 2
Previously reporteel as Silicosis Early"" 9
Previously reported as Silicosis Advanced "" 4

15 '4
Tuberculosis only-

Previously reported as Normal, etc. 3 '1

Total number of men examined .... 3,377 100'0

Ninth Examination (1934).
Per cent.

Normal, etc. 5,140 92'4
Silicosis Early-

Previously reported as Normal, etc. 54
Previously reported as Silicosis Early 315

369 6·6
Silicosis Advanced-

Previously reported as Normal, etc. 1
Previously reported as Silicosis Early 24
Previously reported as Silicosis Advanced 12

37 ·7
Silicosis plus Tnbercnlosis-

Previously reported as Normal, etc. "" 6
Prcviously reported as Silicosis Advanced "" 6

12 ·2
Tuberculosis only-

Previously reported as Normal, etc. 5 '1

Total number of men examined .... 5,563 100'0

Tenth Examination (1935).
Per cent.

Normal, etc. 4,437 92'3
Silicosis Early-

Previously reported as Normal, etc. 35
Previously reported as Silicosis Early 303

338 7'0
Silicosis Advanced-

Previously reported as Silicosis Early"" 24
Previously reported as Silicosis Advanced "" 2

26 '6
Silicosis plUS Tuberculosis-

Previously reported as Silicosis Early 5 '1
Tuberculosis only-

Previously reported as Normal, etc. 2 '0

Total number of men examined 4,808 100'0

3·521

Per cent.
7,023 = 96'218

10
1

11 ·151

4

4 ·055

4 '055

.... 7,299 =100,000

12
245

Fifteenth Examination (1940.)

Total number of men examined

257

(Note.-Of the 257 cases of Early Silicosis reported, 23
were suffering from Early Silicosis and 12 from Pneumo­
coniosis when re-admitted to the industry on lte-Admis­
sion Certificates under Regulation 7 of the nrines Regu­
lation Act, l(l06).

Silicosis Advanced-
Previously reported as Normal, etc.
Previously reported a.<; Silicosis Early
Previously reported as Silicosis Advanced ....

Silicosis plus Tuberculosis-
Previously reported as Normal, etc.
Previously reported as Silicosis Early
Previously reported as Silicosis Advanced

Tuberculosis only-
Previously reported a, Normal, etc.

Normal, etc.
Silicosis Early-

Previously reported as Normal, etc.
Previously reported as Silicosis Early

'3

'1
'1

100'0

Per cent.
94'7

20

6,972

11
8

3
8

.... 7,363

1
15

4

29
323

Eleventh Examination (1936).

Silicosis plus Tuberculosis-
Previously reported as Normal, etc.
Previously reported as Silicosis Early

Tuhereulosis only ....

Total number of Illen examined

Normal, etc.
Silicosis Early-

Previously reported as Normal, etc.
Previously reported as Silicosis Early

352

(.~\ote.-Of tbe 352 cases of Early Silicosis reported, 23
were already suffering from Early Silicosis and 4 from
Pneumoconiosis when re-admitted to the industry on
the Re-Admission Certificate under Regulation 7 of the
Mines Regulation Act, 1906).

Silicosis Advanced-
Previously reported as Normal, etc.
Previously reported as Silicosis Early ..
Previously reported as Silicosis Advanced ..
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Pcr cent.
6,840 = 95 ·785

32
248

280 3·921

11
3

14 ·196

61
264

325 5·580

20
5

25 0-430

2

2 0·034

3 0'051

.. 5,824 =100,000

Eighteenth Exam'ination (1943).

0·09

100·0

5 = 0 ·12

5

4

.... 4,298

Per cent.
4,079 91·51

70
270

340 7'45

21
14

35 0·76

1
7

8 0·15

6 0·13

·1,468 100·00

Twentieth Examination (1945).
Per cent.

Normal, etc. 3,071 92·11
Silicosis Early-

Previously reported as Normal, etc. 54
Previously reported as Silicosis Early 166

220 6·60
Silicosis Advaneed-

Previously reported as Normal, etc.
Previously reported as Silicosis Early 26
Previonly reported as Silicosis Advanced 10

36 1·08
Silicosis plus Tuberculosis-

Previously reported as Normal, etc. 3
Previously reported as Silicosis Early .... 2
Previously reported as Silicosis Advaueed .... 5 0·15

rfuberrulosis only-
Previously reported as Normal, etc. 2 2 0'06

Total number of men examineel .... 3,334 10000

Nineteenth Examination (19H).

NOl'mal, etc.
Silicosis Early-

Previously reported as Normal, etc.
Previously reported as Silicosis Early

Silicosis Advanced-
Previously reported as Normal, etc.
Previously reported as Silicosis Early .
Previously reported as Silicosis Advanced ..

Silicosis plus Tubel'culosis­
Previously reported as Normal, etc.
Previously reported as Silicosis Early ..
Previously reported as Silicosis Advanced ..

Tuberculosis ouly-
Previously reported as Normal, etc.

Total number of men examiued

Tuberculosis only-
Previously reported as Normal, etc.

'rotaI number of men examined

PERIODICAL EXAMINATION OF MINE WORKERS--continlled.
Eighteenth Examination (1943)-continued.

Silicosis pius Tubereulosis-
Previously reported as Normal, etc.
Previously reported as Silicosis Early
Previously reported as Silicosis Advanced.

·098

Pcr cent.
91'47

7

32 = 0-75

325 7·57

3,032

1)er cent.
5,469 = 93·905

7,1<11 =100'000

63
262

Normal, etc.
Silicosis Early-

Previously reported as Normal, etc.
Previously reported as Silicosis Early

Seventeenth Examination (1942).

Normal, etc.
Silicosis Early-

Previously reported as Normal, etc.
Prcviously reportcd as Silicosis Early

Silicosis Advanccd-
Previously reporteel as Normal, etc.
Previously reported as Silicosis Early
Previously reported as Silicosis Advanced

Silicosis plus Tubcrculosis­
Previously reported as Normal, etc.
Previously reported as Silicosis Early .
Previously reported as Silicosis Advanced ..

Tuberculosis only-
Previously reported as Normal, etc.

Total number of men examined

Sixteenth Examination (1941).

Silicosis Advanced-
Previously reported as Normal, etc.
Previously reported as Silicosis Early 25
Previously reported as Silicosis Advanceel 7

Normal, etc.
Silicosis Early-

Previously reported as Normal, etc.
Previously reported as Silicosis Early

Silicosis Advaneed-
Previously reported as Normal, etc.
Previously reporteel as Silicosis Early .
Previousiy reported as Silicosis Advanced ..

Silicosis plus Tuberculosis­
Previously reported as Normal, etc.
Previously reported as Silicosis Early ..
Previously reported as Silicosis Advauced ..

~ruberculosis only-
Previously reported as Normal, etc.

Total number of men examined

Men employed in the outlying distric!,q were not examined during 1929 or 1931; only those employeel in Kalgoorlie anel surrounding districts
being examined. T1he increase in numbers diagnosed as Early Silicosis and 'fuberculosis in 1930 was due to the improved plant and radiographic
technique.

Only new miners and those whose previous diaguosis warranted review were examiued in the outlying districts during 1933.



PERIODICAL EXAMINATION OF MINE WORKERS

GRAPH N?1 ---
Showing Percentages of Normals and Earl~ Silicotics,from 1925-26 onwards
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GRAPH N?2
Showing Percentages of Silicosis Advanced, Silicosis plus Tuberculosis and Tuberculosis onl"ij, from 1925-26 onwards
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TABLE I.
PRODUCTION OF GOLD AND SILVER FROM: ALL SOURCES, SHOWING IN FINE OUNCES THE OUTPUT AS REPORTED TO THE MINES DEPAR'l'lIIENT DURING 1945,

AND THE TOTAL PRODUCTION TO DATE.

(Note.-Lease numbers in brackets indicate that the holding was voided during the year.)

(Note.-* denotes mainly derived from treatment of tailings.)

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR Alluvial. IDollied and I Ore

I
Gold

I Silver. Alluvial. IDollied and I Ore

I
Gold

I
Silver.MINING CENTRE. LEASE. LEASE. Specimens. treated. therefrom. Specimens. treated. therefrom.

Fine ozs. I Fine ozs. I Tons I Fine ozs.
I

Fine ozs. Fine ozs.
I

Fine ozs. I
Tons

I
Fine ozs.

I
Fine ozs.(2,240 lbs.). (2,240Ibs.).

Kimberley Goldfield.
Brockman 103 Mt. Bradley 193·00 50·94

Voided leases 1,352'75 1,404·40
Sundry claims 7·62 7·62 2,484'00 1,871'92

Hall's Creek Voided leases 423·00 477·76
Sundry claims 27·73 204·55 159·68

JUt. Dackrell 95 Irish Lass ... 9·17 13·66 341·00 266·75
Voided leases 832·70 939·34 93·00 I-'

Sundry claims 20·03 160·00 89·64 V1

""
Ruby Creek 98 Goliath 120·70 103·72

97 Ruby Queen 2,799'25 1,556'85
100 St. Lawrence 10·00 11·32
96 West and Left 10·00 5·30

Voided leases 16·05 12,761'50 9,499'48
Sundry claims 273·25 177·27

The Mary Voided leases 399·00 210·03
Sundry claims 46·85 53·66

The Panton Voided leases 34·70 138·70
Sundry claims 6·15 18·01

From Goldfield generally :-
Reported by Banks and Gold Dealers 107·38 7,888'06 85·07 ·75 1·54

Totals 107·38 7,932'58 142·43 22,453'15 17,036'31 93·00

Pilbara Goldfield.
MARBLE BAR DISTRICT.

Bamboo Creek ... 856 Bulletin 8·36 3,072'00 964·31
850 Federation ·62 1,280·50 836·27
866, 901 Greater Bonnie Doon (1935) Ltd. 2,530'00 1,043'86
866 (Bonnie Doon) 204·00 78·03
707 Kitchener 140·00 60·35 9,681'50 13,632·67



1010 ... J'iIickey 1,300'00 351·99
740,794,878 ... 1\It. Prophecy Leases 8,090'50 8,262·79
740 (Mt. Prophecy) 1·11 1,040'50 1,898'07
794 (Perseverance) 290·50 584·21
817 Prince Charlie 101·50 63·99 3·68 2,062'50 3,086·22
924 True Blue ... 283·50 3·59 1,821'75 81·83

Voided leases 13·54 550·72 18,375'85 25,744'37
Sundry claims 106·00 15·68 8·97 307·83 4,875'85 2,925'06

Boodalyerrie Voided leases 292·07 120·25 587·86
Sundry claims 7·16

Lalla Rookh Voided leases. 4·78 3,612,00 4,696'33 574'01
Sundry claims 7,943'00 7,675 ·09

Marble Bar 927, etc. Comet Gold Mines, Ltd. 10,515 ·00 6,370'33 91,768'19 85,280·51
1019 ... (Alethia) 586·75 23·70
930, etc. Prior to transfer to present holders 1,609 ·00 1,211·72
1063 ... General 144·75 351·46
912 Homeward Bound ... 656·25 222·94 5,308'00 2,572'57
929 (1023), (1034) Ora Banda South Mines, N.L. 234·50 59·18 1,528'25 653·50
929 (Tassie Queen) 2,323'50 1,534'75
(1062) ... Outward Bound East 55·75 22·33 137·00 59·36
1050 ... Stray Shot ... 85·25 73·83

Voided leases 199·09 35,935·2.5 37,849 ·78
Sundry claims 39·00 17·33 67·08 2.51·77 19,217 ·39 12,128'06

North Pole 1040 ... Normay 69·00 31·07
Voided leases 548·00 400·52
Sundry claims 649·75 286·38 >-'

CJl
ClJ

North Shaw Voided leases 7·53 1,072'4.5 996·29
Sundry claims 2·84 567·06 179·75 121·72

Pilgangoora Voided leases 16·65 2,255'00 403·60
Sundry claims 161·08 8·13 481·60 146·39

Sharks 1057 Edelweis 195·.50 139·38
868 Mt. Ada 1·43 1,447·25 1,589'68

Voided leases ... 78·00 222·02
Sundry claims 10·50 15·66 162 ·10 41·42 1,077 ·00 1,598·67

Talga Voided leases 93·1.5 1,799'00 1,760'68
Sundry claims 64·70 85·18 1,967'90 1,498'10

Tambourah Voided leases 73·90 1,.576'.50 1,882·29
Sundry claims 89·52 294·75 3,742'25 2,689·78

iVarrawoona (1046) ... Klondyke Queen 74·00 137·32 2,040'00 577 ·18
Voided leases 16·99 10,708'80 18,253'32
Sundry claims 70·98 623·67 6,143'04 4,195'34

Western Shaw Voided leases 1,222'50 957·80
Sundry claims 22·34 67·47 71·50 81·49

'Wyman's Well 1002, 1003 Copenhagen Leases 785·75 39·29
1002 (Copenhagen) 1,046'75 42·87
1013 ... Trump 422·75 86·19 2,182·25 400·55

Voided leases 42·86 1,144·79 1,176'28
Sundry claims 1·14 51·52 2,371'11 1,193·65



TABLE I.-PtDduction Of Gold and Silver from all sources} etc.-continued.

PILBARA GOLDFIELD- continued.

MARBLE BAR DISTRICT-continued.

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR Alluvial. IDollied and I Ore

I
Gold

I
Silver. Alluvial. IDollied and I Ore

I
Gold

I Silver.MINING CENTRE. LEASE. LEASE. Speoimens. treated. therefrom. Specimens. treated. therefrom.

Fine ozs.
I

Fine ozs.
I

Tons

I Fine ozs.
\

Fine ozs. Fine ozs. I Fine ozs. I
Tops

I
Fine ozs. I Fine ozs.(2,240Ibs.). (2,240Ibs.).

Yandiooogina ... ... I Voided leases ... ... ... ... ... ... ... ... ... 140·76 3,159'20 6,218'83 ...
Sundry olaims ... ... ... ... ... ... ... ... 4·32 239·89 565·75 630·87 ...

From District generally :-
Sundry Paroels treated at :

Bamboo Creek State Battery ... ... ... ... ... ... ... ... ... ... 40·00 *9,588'84 *181,04
Marble Bar State Battery ... ... ... ... ... ... ... ... ... ... 12·00 *9,203'82 ...
Ironclad Battery ... ... ... ... ... ... ... ... ... ... '" ... *237,71 ...
The Great North-Western Gold Co., Ltd. ... ... ... ... *22,77 ... ... '" .. . *267,07 ...
Various Works ... ... ... ... ... ... ... ... ... ... ... '" 237'95 *1,391'56 ...

Reported by Banks and Gold Dealers ... ... 48·41 ... ... ... ... 14,051'53 436·76 ... ·90 ...
Totals ... ... ... 48·41 ... 12,638'75 7,098'28 ... 14,745'75 4,410'08 273,714'37 282,412'14 755·05

NULLAGINE DISTRICT.

Eastern Creek (268L) ... Doherty's Reward ... 40·00 29·26 482'50 419·04
276L ... Rose ..• 19·00 28·54 45·50 60·95
(253L) ... Shamrock 5·00 3·20 8·96 82·50 78·35

Voided leases 8·19 4,696'00 9,069'61 ll·77
Sundry claims 12·74 1,403'60 1,593'97 16·90

Elsie Voided leases 586·25 1,675 ·91
Sundry claims 8·28 58·00 188·08

McPhee's Creek '" Voided leases ll3·00 137·92
Sundry claims 134·00 197·09

~Iiddle Creek 279L ... All Nations .... 165·50 67·02 440·50 146·18
229L ... Barton 1·22 1,343'50 215·96
231L, etc. Blue Spec Leases 4,722'00 1,375'08 8,257'50 3,354'51
247L Hopetoun North 213·00 51·43
267L ... Little Wonder 3,226'00 869·72

Voided leases 11,683·15 9,896'69
Sundry claims 28·00 16·45 4,494'60 2,018'19

Mosquito Creek Voided leases 1·07 30·12 8,232'30 12,814'22
Sundry claims 19·00 11·95 168-71 3,620'94 3,752'60

Nullagine ... 270L ... Valentine 4·00 2·40 139·00 66·74
Voided lea.ses 32·79 8,646'25 12,306'39
Sundry olaims 151·43 15·00 14·81 313·02 400·91 5,758'05 10,061'99



Totals

... ... 34·00 9·69 ... ... ... 1,618'00 943·43 ...

... ... ... ... ... .. . 3·20 5,221·20 7,971'21 ...

... ... 54·00 67·63 ... 33·10 30·50 7,135·35 5,895'89 ...

... ... ... *70,96 ... .. . ... ... *1,286 ·28 ...

... ... ... ... ... ... ... Il2·50 *6,340·55 ...
68·39 ... ... 2·40 ... 9,298'67 97·45 ... 27 ·17 ...

68·39 151.43/ 5,105'50 1,699'39 ... .I. 9,656'04 792' 89 1 77,743'19 I· 91,440' 07 1 28·67

Bill Jim
Voided leases
Sundry claims'''1

From District generally :­
Sundry Parcels treated at:

Simpson's Cyanide Plant (Twenty Mile Sandy)
Various vVorks

Reported by Banks and Gold Dealers

256L ...Twenty Mile Sand)

Ashburton Goldfield.
Belvedere Voided leases 9·88 1,560'00 435·86 176·48

47 Star of the IVest 448·50 293·64
Voided leases 281·50 279·51
Sundry claims Il·89 78·75 235·31

Melrose Voided leases 2,704'00 840·26 213 ·Il
Sundry claims 12·41 21·88 562·00 262·78 6·40

Mt. Edith Sundry claims 5·00 3·97

Mt. l\1ortimer Sundry claims 364·63 315·64 44·50 40·25 74·47

Uaroo Voided leases 7,713·22

From Goldfield generally:- ,....
vl

Reported by Banks and Gold Dealers 16·66 22·21 8,878'10 69·31 7 ·12 vl

Totals 16·66 22·21 9,255'14 428·60 5,684'25 r 2,398'70 I 8,183'68

Gascoyne Goldfield.

'"b'''
... ...

.. , .

.. , .

Bangemall

I
Voided leases
Sundry claims

From Goldfield genemlly :-
Reported by Banks and Gold Dealers

Totals

.. , ... ... ... .. . 6·22 350·70 313·82 ...

.,. ... ... ... 88·n 33·55 36·30 203·47 ...

... ... ... ... 588·55 1·80 ... ... '"

... ... I .. . .. . I 677·52 41·57 387·00 517·29 '"

Peak Hill Goldfield.
Egerton ... ... 556p ... ... Pegasus ... ... '" .., ... ... 100·00 186·44 ... ... 84·84 I,Il8·00 2,479·47 ...

Voided leases ... ... ... ... ." ... .. . ... 60·86 30·91 5,077'25 2,842'45 ...
Sundry claims ... ... ... ... ... ... '" ... 235·35 23·51 1,431' 77 765·74 ...

Horseshoe ... 564p ... ... Labourchere Main Load '" .. , ... 12·71 105·00 18·65 ... ... 12·71 105·00 18·65 ...
565p ... ... Nathan Bitter ... ... ... ... ." 196·00 50·46 ... ... ... 196·00 50·46 ...

Voided leases ... ... .. , '" ." ... .. . ... 15·57 1,962'66 2,051'88 2,240'09 2·00
Sundry claims ... ... ... ... ... ... ... .. . 20·12 829·58 1,794'55 673·36

1

...
Jimblebar ... ... Voided leases ... ... .. , '" .. , ... ... ... ... 172·75 7,526 ·25 2,561·95

I
·58

Sundry claims ... ... ... ... ... ... ... .. . 13·79 65·95 1,048'05 574·16 ...



TABLE L-P1'ocluction of Gold and Silver from all sources) etc.-continued.

PEAK HILL GOLDFIELD-continued.

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR AlluviaL IDallied and I Ore

1

Gold

I
Silver. AlluviaL IDallied and I Ore

I
Gold

I
Silver.

MINING CENTRE. LEASE. LEASE.
Specimens. treated. therefrom, Specimens. treated. therefrom.

Fine ozs.
I

Fine ozs. I Tons 1 Fine ozs.
I

Fine ozs. Fine ozs. I Fine ozs.
1

Tons I Fine ozs. I Fine ozs.(2,240Ibs.). (2,240Ibs.).

Mt. Fraser ... ... Voided leases ... ... ... ... ... ... ... .. . ... ... 389·50 320·96 ...
Sundry claims ... ... ... ... ... ... ... ... 88·28 40·61 400·75 341·14 ...

Mt. Seabrook ... ... Voided leases ... ... ... ... ... ... ... ... ... 5·05 620·25 428·26 ...
Sundry claims ... ... ... ... ... ... ... ... ... ... 1,038·10 791·51 ...

Peak Hill ... (562p) ... ... Anti Axis ... ... ... ... ... ... ... ... ... ... ... 279·00 144·93 .. .
512p ... ... Atlantic ... ... ... ... ... ... ... ... ... 1·69 2·87 4,128·75 515·53 ...
552p ... ... Bobby Dazzler ... ... ... ... ... ... ... ... ·63 ... 505·50 258·87 ...
511p ... ... Commercial ... ... ... ... ... ... ... ... ... ... ... 2,702·75 470·23 ...
448p ... ... Evening Star ... ... ... ... ... ... ... ... ... 70·17 6,933'00 4,865·94 ...
567p ... ... Miner Bird ... ... ... ... ... 61·00 42·97 .. . ... ... 61·00 42·97 ...
553p ... ... Morning Star ... ... ... ... ... ... ... ... ... 4·43 2,474·25 308·83 ...
506p ... ... No. 1 North ... ... ... ... 40·56 8·00 23·24 .. . ... 86·47 5,747'20 1,316·59 ...
492p ... ... North Star ... ... ... ... ... ... ... ... 23·20 69·63 12,354·50 1,867·56 ...

Voided leases ... ... ... ... ... ... ... ... 6·76 850·04 512,763·83 241,638·21 2,285'63
Sundry claims ... ... ... ... ... 29·00 13·20 ... 61,51 275·61 33,792·85 8,862·71 ...

Ravelstone ... ... Voided leases ... ... ... ... ... ... ... ... ... 101·64 4,219·85 3,117·68 ...
Sundry claims ... ... ... ... ... ... ... ... ... ... 553·60 283·17 ...

Wilgeena ... ... ... Voided leases ... ... ... ... .. . ... ... .. . ... 23·54 128·50 146·79 ...

WilthOl~pe ... ... Voided leases ... ... '" ... ... ... ... ... ... .. . 47·00 20·93 ...
Sundry claims ... ... ... ... ... ... ... ... ... ... 89·00 25·71 ...

Yowereena ... ... Voided leases ... ... ... ... ... ... ... ... ... ... 19·50 36·46 ...
Sundry claims ... ... ... ... ... ... ... ... ... ... 117·25 203·16 ...

From Goldfield generally:-
Sundry Parcels. treated at:

State Battery, Peak Hill ... ... ... ... ... ... ... ... ... 3·05 15·00 *6,431·91 ...
Australian Machinery and Investment Co. ... ... ... .. . *153,12 ... ... ... ... *1,404'37 ...
Various Works ... ... ... ... ... ... ... ... ... ... ... ... 30·00 *5,661'37 *23,12

Reported by Banks and Gold Dealers ... ... ... ... ... ... ... 2,846·65 444·36 ... 11·43 .. .
Totals ... ... ... ... 53·27 499·00 488·08 ... 3,374'41 5,160'38 609,759'68

I
291,723'55 2,311'33

Kathleen Valley ... 1 1330 ... Beth-Heno ...
Voided leases
Sundry Claims '''1...

East Murchison Goldfield.
LAWLERS DISTRICT.

.:5'00 1

59·50

6·33

66·83 14·37
i·44·85 1
526·03

548·00
78,824'00
5,192·50

222·80 I
48,174·48

2,187·77



Totals

... ... 120·00 16·52 ... ... ... 438·00 234·39 ...

... ... ... ... ... ... ... 117·00 65·95 ...

... ... 27,541'00 7,017'34 ... ... .. . 277,908'68 68,334'07 452'00

... ... .. . ... ... 13·02 ... 168·50 1,216'93 ...

... ... 35·00 17·25 ... ... ... 47·50 22·92 ...

... ... ... ... ... ... 690·66 1,284,499'72 491,020'56 14,350·93

... ... 8·00 2·36 ... 399·86 388·51 16,406'48 9,031'76 268·34

... ... ... ... ... ... ... 1,462'00 190·98 ...

... ... ... ... ... ... 359·03 273,477'55 141,386'56 10,227 ·52

... ... 7·00 4·71 ... 53·89 64·96 7,057·75 4,388'53 ...

... ... ... *43'79 ... ... ... 53·50 *2,311'25 ...

... ... ... *16,63 ... ... ... 5·00 *4,288'78 *29,00

... ... ... ... ... .. . ... ... *1,371'33 *15,64

... ... ... ... ... 2·12 ... 12·03 *4,265'25 ...

... ... ... ... ... ... ... ... *352'19 *·12

... ... ... *83,56 ... ... ... ... *83·56 ...

... ... ... ... ... ... ... 4·00 *700·47 ...

... ... ... ... ... ... 2·35 1,699'50 *26,067 ·02 *936,09
2·81 ... ... ... ... 6,375'60 101·09 ·05 9·84 ...
2·81 ... 27,815'50 7,275'32 ... 6,858'86 2,277'48 1,947,921'76 805,927'39 26,279'64

Boomer
Caroline East
Emu Gold Mines, Limited
Prior to transfer to present holders
Never-can-Tell

Voided leases
Sundry claims

Vanguard
Voided leases
Sundry claims

From District qenerally ;-
Sundry parcels treated at :

State Battery, Sir Samuel
Australian Machinery and Investment Co.
Prior to transfer to present holders
Australian Machinery and Investment Co.,

Limited (McPherson's Cyanide Plant)
Norwood, Vickery, and Lewis
Talion Doon Battery
Vanguard Cyanide Plant ...

Various Works ...
Reported by Banks and Gold Dealers

1341 .
1336 .
1236, 1240, etc.
1236,1240,1249
1340 ...

1333 ...

Lawlers

Sir Samuel

WILUNA DISTRICT.
Coles ... ... 662J ... ... Black Adder ... ... ... ... ... ... ... ... ... ... 1,108'50 520·33 ...

665J ... ... New Venture ... ... ... ... ... 14·25 1·41 ... ... ... 63·25 7·71 ...
Voided leases ... ... ... ... ... ... ... ... ... ... 767·25 149·14 ...
Sundry claims ... ... ... ... 7·40 38·00 22·61 ... ... 20·17 3,844'50 1,500'05 ...

Corboy's ... ... 435J ... ... Old Toscana ... ... ... ... ... 69·50 35·02 ... 5·24 ... 929·50 633·78 ...
669J ... ... Vinaurum ... ... ... ... ... ... 224·00 101·45 ... ... ... 536·00 361·05 ...
433J ... ... Waratah ... ... ... ... ... ... ... ... ... ... ... 38·00 58·89 ...
433J (434J) ... (Waratah leases) ... ... ... ... ... ... ... ... ... ... 1,188'04 56,8'94 ...
433J, 434J ... (Waratah Gold Mines. Limited, N.L.) ... ... .. . ... .. . ... ... ... 359·00 587·92 ...

Voided leases ... ... ... ... ... ... ... ... ... 1·25 10,593'25 7,403'59 5·00
Sundry claims ... ... ... ... ... 581·50 204·87 ... 21·58 .. . 7,843'35 4,593'95 ...

Gum Creek ... ... Voided leases ... ... ... ... ... ... ... ... 20·75 ... 1,380'00 595·73 ...
Sundry claims ... ... ... ... ... ... ... ... ... 1·36 379·25 120·89 ...

Mt. Eureka ... ... Voided leases ... ... ... ... ... ... ... ... ... ... 142·25 96·36 ...
Sundry claims ... ... ... ... ... ... ... ... ... ... 783·75 548·56 ...

Mt. Keith ... ... Voided leases ... ... ... ... ... .. . ... ... ... 44·54 20,259'50 13,551'08 ...
Sundry claims ... ... ... ... ... ... ... ... 4·81 227·29 3,862'50 2,480'03 ...

New England ... ... Voided leases ... ... .. . ... ... ... ." ... 5·74 95·70 5,336'25 3,471'17 ...
Sundry claims ... ... ... ... .. , 72·00 154·10 .. . 9·31 5·78 4,534'75 3,111'97 ...

Wiluna ... ... 631J ... '" Brilliant Reduced ... ... ... ... ... .. . ... ... .. . ... 1,756'75 243·35 ...
552J, 664J ... Coolgardie Brilliant, N.L. ... ... ... ... ... *145,14 ... ... .. . 21,267 ·00 7,291'20 ...

Prior to transfer to present holders ... ... ... ... ... ... ... 7,257'00 2,202' 75 12·40
607J ... ... Coolgardie Brilliant, N.L. ... ... ... ... ... ... ... ... .. . 1,140'00 1,152 ·53 ...
607J (663J) ... Linden (W.A.) Gold, N.L. ... ... ... ... ... ... ... ... ... 21,619'00 6,024'02 ...
607J ... ... Prior to transfer to present holders ... ... ... ... ... ... ... 1,156'75 655·83 ...



TABLE I.-Production of Go/,l and Si/'ver from all sources, etc.-continued

EAST MURCHISON GOLDFIELD- contimled.

WILUNA DISTRIC'L'-continued.

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR Alluvial. I Dolli~d and I Ore

I
Gold

[
Silver. Alluvial. I Dolli~d and I Ore

I
Gold

)
Silver.

MINING CENTRE. LEASE. LEASE. SpeCimens. treated. therefrom. SpecImens. treated. therefrom.

Fine ozs.
I

Fine ozs. I Tons

I
Fine ozs.

I
Fine ozs. Fine ozs.

I
Fine ozs.

I
Tons

I
Fine ozs.

I
Fine ozs.(2,240Ibs.). (2,240Ibs.).

Wiluna-contd. I
(10J, 37J, etc.) Moonlight \Viluna Gold Mines, Ltd. ... ... 19,117 ·00 5,834'00 ... ... ... 848,151' 83 203,633'40 1,213 ·00

Prior to transfer to present holders '" ... ... ... ... ... ... 36,975'50 14,174'75 ...
194, etc. ... Wiluna Gold Mines, Limited ... ." ... ... 334,638'00 35,016'00 ... ... ... 7,192,416 ·00 1,282,266' 48 1,213 ·99

Prior to transfer to present holders ... ... ... ... .. . ... ... 341,730·57 133,457 '92 89·32
Voided leases '" ... ... ... ... ... ... ... ... 574·76 140,807'75 79,753 ·12 124·00
Sundry claims ... ... ... ... ... 570·50 56·82 ... 105·39 219·08 24,700'05 10,056'05 ·33

From Distl'ict generally :-
Sundry parcels treated at:

State Battery, Wiluna ... ... ... ... ... ... .. , ... ... ... ... 592·00 *22,158'18 *218,70
Black Adder Battery ... ... ... ... ... ... ... *8·45 .. . ... ... ... *94'38 ...
Toscana Cyanide Plant ... ... ... ... '" ... ... ... ... '" ... .. . *2,445'85 ...
Waratah Cyanide Plant ... ... ... ... '" ... ... *102,50 ... ... ... ... *629'72 ...
Various Works ... ... ... ... ... ... ... ... ... ... ... ... ... *1,237 ·68 12·68

Reported by Banks and Gold Dealers ... ... '" ... ... ... '" 49·54 56·58 ... 51·48 ...
Totals ... ... ... ... ... 7·40 355,324'75 41,682'37 I ... I 222·36 1,246'51 8,703,519' 09 1,807,889'83 2.889·42

BLACK RANGE DISTRICT.

Barrambie 972B, 976B Sheelite leases 616·50 698'11
972B (Sheelite) 105·50 108·88
976B ... (Sheelite North) 92·75 92·83

Voided leases 22·49 17,359·42 16,200'76 125·60
Sundry claims 5·07 168·10 833·55 915·51

Bellchambers Voided leases 111· 80 3,437·27 1,758'90
Sundry claims 6·43 619·80 392·51

Berrigrin ... Voided leases 820·68 12,042·93 15,086'09
Sundry claims 179·92 2,487·55 1,238'22

Curran's Find Voided leases 18·24 222·89 7,252-25 3,1l6'68
Sundry claims 29·38 2,158,75 827·18

Erroll's Voided leases 14·17 152·29 14,170·50 9,328'92
Sundry claims 6·53 399·11 964·75 595·45

Hancock's 1074B ... Apples 443·79 599·75 651·16
1050B ... Duke of Windsor ·78 649·25 334·39

Voided leases 6,523·59 31,975·25 33,098'94 55·72
Sundry claims 37·75 2·26 4·21 142·89 8,326'35 3,152'07



Totals

... ... ... ... ... ... 195·20 60,833'48 48,494'40 22·55

... ... ... ... ... ... 158·16 3,071'40 1,764'28 ...

... ... ... ... ... ... ... 35,372'95 4,871·16 ...

... ... ... .. . ... ... 100·17 39,672'65 16,888'02 ...

... ... ... ... ... ... 71·09 5,018'60 3,147'93 ...

... ... ... ... ... 25·94 952·34 10,395'75 5,015'04 ...

... ... ... ... ... 50·27 1,458'06 7,494'15 2,930'91 ...

... ... ... ... ... ... ... 959·00 168·60 ...

... ... ... ... ... ... 136·06 537·75 686·59 ...

... ... ... ... ... ... ... 84·00 14·34 ...

... ... 136·00 357·66 ... ... 217·54 903·00 1,325'59 ...

... ... 595·50 835·02 ... ... ... 6,177'00 5,813'89 2·28

... ... ... 7·34 ... ... 394·38 326·00 540·22 ...

... ... ... ... ... 4·75 3,615'71 692,204'07 443,769'55 11,754'22

... ... 50·75 22·33 ... 44·95 1,421'07 14,742'45 6,649'42 ...

... ... ... ... ... ... ... 1,501 00 443·13 ...

... ... ... ... ... ... ... 370,977'77 96,279'42 5,865 55

... ... ... ... ... ... ... 38·50 3·91 ...

... ... ... ... ... ·36 126·92 358,978'78 176,882'54 4,608·55

... ... ... ... ... 1·07 18·79 6,258'55 1,814'66 ...

... ... ... *180,63 ... ... ... 266·00 *22,499'88 *59,53

... ... ... ... ... ... ... 40·00 *5,461'83 ...

... ... ... ... ... ... ... ... *4,911'99 ...

... ... ... ... ... ... ... 37·00 *6,505'69 ...

... ... ... ... ... 1,441'81 50·84 ... 20·38 ...

... ... 820·00 1,411'67 ... 1,617'37 18,134'04 1,719,581'97 944,499'97 22,494'00

Voided leases
Sundry claims

North End leases
Voided leases
Sundry claims

Voided leases
Sundry claims

Atlas Gold Mines, Limited'
Prior to transfer. to present holders

Black Range Gold Mines, Limited
Doolette South
Lady Mary .
Sonny Boy .

Voided leases
Sundry claims

Camberra
Youanmi Gold Mines, Limited

(Youanmi) ...
Voided leases
Sundry claims

Frmn District ge:Jwmlly :-
Sundry parcels treated at :

State Battery, Sandstone
State Battery, Youanmi ...
North End Cyanide Plant
Various ·Works

Reported by Banks and Gold Dealers

959B, etc.

1076B, 1080B...
1075B ..
958B .
(1069B)

1046B ...
960B, etc.
960B, etc.

967B, 998B

Youanme ...

Nungarra ...

Maninga Marley ...

Montague

Sandstone

MUfchison Goldfield.
CUE DISTRICT.

Big Bell ... 2050, etc. Big Bell Gold Mines, Limited 2,226,219'00 290,615'52 9),133·::)3

2050 (Little Bell) 4·49 579·75 60·95

2219 ... Pindar 65·00 79·35

Voided leases 274·75 278·83

Sundry claims ·39 6·32 .. 359·50 339·41

Cuddingwarra Voided leases 10·59 132·46 102,020'41 56,131'93 100·71

Sundry claim3 10·99 136·25 67·10 18·46 365·56 8,220'89 4,805'35 9·00

Cue 2242 Dunedin 32·62 32·62

2236 Hill View 212·49 97·00 59·76 95·96 298·39 668·00 886·46 2·48

Voided leases 106·75 580·59 287,720'44 220,01l'47 66·63

Sundry claims 132·25 31·03 243·45 894·70 41,297 ·21 18,870'98

Eelya Voided leases 8·78 1,0()9·00 1,811'26

Sundry claims 112·00 19·77 6·20 101·86 954·90 759·70

Mindoolah Void0d leases 3·07 2·54 9,380'28 5,672'31 42·97

Sundry claims 29·30 3,002'10 2,180'55



TABLE L-P1'oduction of Gold and Silver from all sources, etc.-continued.

MURCHISON GOLDFIELD-continued.

CUE DISTRICT.-continuecl.

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR Alluvial. IDollied and

I
Ore

I
Gold

I
Silver. Alluvial. IDolli~d and I Ore

I
Gold

I Silver.
MINING CENTRE. LEASE. LEASE.

Specimens. treated. therefrom. SpeClmens. treated. therefrom.

Fine ozs.
r

Fine ozs. I
Tons

I Fine ozs. I Fine ozs. Fine ozs.
I

Fine ozs.
I

Tons

I Fine ozs. I FiDe ozs.(2,240Ibs.). (2,240 Ibs.).

!

•
Reedy ... ... 1977, etc. ... Triton Gold Mines. N.L. ... .. . ... .. . .. . ... .. . ... ... 604,070'00 191,041·46 17,791'92

Prior to transfer to present holders ... ... ... ... .. . ... .. . 16,338' 50 7,471'50 5·00
Voided leases ... ... ... ... ... .. . ... .. . 1·46 214·65 6,552·93 10,128'90 1·22
Sundry claims ... ... ... ... ... .. . ... .. . 170·71 120·73 4,940'05 2,252'12 ...

Tuckabianna ... 2130 .. , ... Garibaldi .. , ... ... ... ... ... .. . ... .. . ... 45·22 298·88 544·36 ...
2237 ... ... Gidgie ... ... ... ... .., ... 350·40 185·50 .. . ... ... 2,037 ·40 782·14 ...
2244 ... ... Winston ... ... .. . ... ... 76·32 .. . ... .. . ... 76·32 ... ... ...
(2234) ... ... Winston ... ... ... ... ... ... .. . ... .. . 649·70 75·91 110· 75 190·56 ...

Voided leases ... ... ... ... ... ... ... ... '" 176·55 12,480'10 6,573'64 ...
Sundry claims ... ... ... 5·83 .., 121·75 40·49 ... 143 ·17 480·56 4,222'60 2,489'81 ...

Tuckanarra ... 2079 ... ... Batchelor ... ... ... ... ... .. . ... ... ... 70·72 75·39 450·25 381·43 ...
2238 ... ... Last Chance ... ... ... ... .. . .. . ... ... ... 85·94 10·25 18·44 ...

Voided leases ... ... ... ... .. . ... ... .. . 14·65 3,349'77 19,023 ·75 22,418'32 172·77
Sundry claims ... ... .. . ... ... ... ... ... 115·23 769·93 9,829'55 10,189'33 ...

Weld Range ... 2183 ... ... Joy Long ... ... ... ... ... .. . 37·75 13·31 ... ... ... 1,048'00 347·94 ...
Voided leases ... ... ... ... .. . ... ... ... ... 23·64 545·75 486·41 ...
Sundry claims ... ... .. . .. , ... ... ... ... ... 3·90 1,203'75 766 ·13 ...

I Fmm District ge'l8rally :-
Sundry parcels treated at :

State Battery, Cue ... ... ... ... ... .. . .. . *500,10 ... ... .. . 53·50 *20,353'05 *91,93
State Battery, Tuckanarra ... ... ... ... '" ... ... ... ... ... 518·50 *5,523'88 ...
Various Works ... ... ... ... ... ... ... ... ... ... ... .. . 7,158'52 *29,387 ·81 *1,147 ·77

Reported by Banks and Gold Dealers ... ... 23·09 4·07 ... ... ... 3,310·33 98·06 ... 22·62 ...
Totals ... ... ... ... 28·92 366·49 987·40

I
917·06

I
... I 4,960'84 8,054'18 ,3,372,724' 29 1 913,873'92 118,589'05

MEEKATHARRA DISTRICT.

Abbott's ... Voided leases 26·45 36,841·35 38,775·28
Sundry claims 5·29 3,661·27 2,237 ·83

Burnakura 1849N ... New Alliance 132·25 114·39
Voided leases 3,247 ·59 39,040'45 30,775,77 26·90
Sundry claims 17·75 10·90 17·03 129·24 2,010'30 1,082'87 1·54

Chesterfield Voided leases 29·02 420·32 6,869·26 7,483'76 ·80
Sundry claims 42·19 888·55 714·20

Gabanlntha 1854N ... Golden Star 203·25 251·06



1725N '" New Brew 484·50 1,160'35 1,685·60 2,672'40
Voided leases 11·79 28·82 23,826'75 14,039'87 815·57
Sundry claims 16·78 147·72 3,497'00 2,200'74

Garden Gnlly Voided leases 26·36 74·91 30,238'32 21,847 ·71 1,102'59
Sundry claims 7·51 2,843'69 1,677 ·23

Gum Oreek Voided leases 25·27 91·96 3,893'08 3,819'91
Sundry claims 4·37 84·86 727·25 636·85

Holden's ... 1551N '" New Waterloo ·99 1,468'00 918·92
Voided leases 18·00 16,593·00 6,401'50
Sundry claims 164·95 49·07 425·15 279·25

Jillawarl'a 1871N ... Werribie 12·50 18·82 128·85 310·75 617·28
Voided leases 1,134'68 1,499 ·55 2,801·53
Sundry claims 7·50 13·11 173·02 150·04 374·00 359·59

:M:eeka Pools Voided leases 111·58 82·27
Sundry claims 2·84 233·57 205·38

l\1eekatharra 1861.:> ... Adele May 9·00 4·37
1883N '" Coffee Pot ... 99·00 45·92
1855N ... Oommodore ... 575·75 181·96
1553.:> ... Oonsols North 581·00 1,241'10
1894.:> (477N), Fenian Leases 188·75 227·59 329,077'44 260,527'54

814N
(477N) Fenian 8,831'75 18,289·22
1884N ... Fortune Teller 7·09 794·00 102·63
1893N ... Halcyon 601·75 116·33 ·78 601·75 116·33 >-'

1888N ... Haveluck 207·25 48·97 207·25 48·97 Co>
>-'

1559N ... Ingliston 4·35 481·11 1,705'05 1,519'62
1542N ... Ingliston Alberts 279·50 416·89
1542.:> (1566.:» Ingliston Alberts Leases 2,983'70 1,283'06
(475N) (515.:» Ingliston Consols Extended Syndicate 64·00 116·00 873,719'47 357,046'42

729.:>, ctc.
Prior to transfer to present holders 1,536' 25 4,248·25 ·30

(1539N) (1863.:» Ingliston South Gold Development. N.L. 7·00 8·75 1.244·00 1,999'14
Prior to transfer to present holders 16;274·61 12,815'17

1547.:> ... Lady Central :32·75 26·05
1889.:> ... Little lVIary ... 24·75 16·32 47·75 52·18
(533.:» Marmont 85·50 62·98 89·33 60,345·20 43,122'06
580N ... Marmont Extended 1,667 ·95 1,562·40
580N (888.:» lVIarmont Extended Leases 152·00 129·61
1547.:> (1576.:» lVIeekatharra Central Gold. N.L. 5·29 4,842'25 2,463,30

Prior to transfer to present holders 1l·06 2,951·42 5,198'33
1577.:> ... lVIopoke 12·47 1,338·25 820·16
18601' ... New Gwalia 4·84 421·75 61·28
15711' ... Pharlap 433·50 314·34 6,645'75 4,:376'02
15291', etc. Prohibition Gold l\Iining Co., N.L. (in 97·71 24,844'25 4,631'56 11·83

liquidation)
15291\ ... Prior to transfer to present holders 29,422'00 4,971,30

Voided leases 3·88 1,316 ·68 375,:358'37 20:3,085'2:3 2,454' 7-1
Sundry claims 3·14 42·25 43·53 229·71 577·31 22,415'20 9,004'75

I

l\Iistletoe Voided leases
I

4·15 1,000'24 486·21...
I

417·00
Sundry claims 119·14 71·85 19·75 2·03

lVIt. l\Iaitland Voided leases I 88·00 80·11I

Sundry claims I 420·75 240·86



'[' ABLE I.-Production of Gold and Silver from all S01trces} etc.-continued.

MURCHISON GOLDFIELD-continued.

MEEKATHARRA DISTRICT-continuecZ.

T01.'AL FOR 1945. TOTAL PRODUOTION.

Fine ozs. I Fine ozs.

llInHxG CEXTRE. NUl\lBER OF
LEASE.

HEGISTERED N.um OF CO)!PAXY OR
LEASE.

Alluvial.

Fine ozs.

I1 Dollied and I
I Specimens.

Fine ozs,

Ore
treated.

Tons
(2,240Ibs.).

Gold
therefrom.

Fine ozs.

Silver.

Fine ozs.

Alluvial.

Fine ozs.

I
Dollied and
Specimens.

Fine ozs.

Ore
treated.

Tons
(2,240Ib8.).

Gold
therefrom. Silver.

FI'OJn District fJfnerally :­
Sundry Parcels treated at:

State Battery, Meekatharra
Various Works

Reported by Banks and Gold Dealers

H8·50 *23,164'15
172· 75 *6.729' 60

12,104·74 178·80 13·50 . 22·00

:l'Iunam Gully

Nannine ...

Quinn's

Huby Well

Stake Well

Star of the East

Ya.loginda

Day Dawn

1872N ..
1580N .
1879N .,.

1853N ...
!l892N)
1898N .,.

652D
661D
573D
576D

Voided least's
Sundry claims

Blue Pedl'O .
Caledonian .
Called Back
Voided leases

Sundry claims

Voided leases
Sundry claims

Voided leases
Sundry claims

Voided leases
Sundry claims

Voided leases
Sundry claims

Bluebird
Rocklee
Rocklee

Voided leases
Sundry claims

Totals

Creme D'or .. ,
Klondyke West
Mountain View
New Fingall

Voided leases
Sundry claims

36·50 26·19
43·25 18·90

135·25 102·79

*90,79

7·49 2·44

7·49 9·93 2,392'00 2,499'21

DAY DAWN DISTRICT.

12·75 13·74
20·56

1,495'00 7,745'40

98·54 139·75 47·51

:31·25
110·99

7·30
15·07

],015,87

31·91

19·03
61·89

6·12
160·64

96·42

:14·23

29·96
796·62

],248,76

1,186'50
] ,289' 65

43·4H
409·39

200·12
34·73

] ,972·23
(;47·51

20·i56
94·05
6·84

806·09
508·85

1:3,283' 50 (;,559,93
[,009·75 373·74

7,003·75 ],(;50·12
1,025·10 492·72

4·25 34·36
11:3,287 . 32 72,331·89

6.007 '08 4,(;47 ·29

3:3,350,91 ]3,4(;4·37
3,829 ·17 2,716'60

7,4(;1'00 4,04(;·70
520·25 H29·60

21,362 ·00 9,566·18
1,003·60 584·54

27,244'00 20,305 ·40
127·62 94·97

4,002'00 ],219,21
36·50 26·19
43·25 18·90

28,OH7·04 14,541'80
9,994·17 4,603·27

205·75 I ]39·57

(;,7'i5'53'I 14,;i45'48
2,961' 50 1,058' 07

1,921,658'86 1,225,373'29
12,431'01 I 6,157·08

lG7·45

90·70

8·(i8

*19,00
342·17

169,210·44



Lake Austin (656D) Eureka n·08 12·31 264·25 124·57

Voided leases 601·92 3,067 ·31 36,607'95 50,925'92

Sundry claims 27·79 19·75 6·49 59·07 943·06 3,123'44 1,234'72

Mainland '" Voided leases ·41 3,296'77 7,575'62 25,026'07
Sundry claims 16·57 746·58 1,337 ·95 701·31

Pinnacles '" Voided leases 4·90 1,213'68 18,117 ·00 9,869·29
Sundry claims 62·25 34·58 62·93 446·50 4,266'17 1,641·77

Ft'om District generally :-
Sundry Parcels treated at ;

Various vYorks I 16·61 962·75 1,985·65

Reported by Banks and Gold Dealers 1·82 I n·80 1,970'84 33·97 12·57

Totals 1·82 146' 89 1 1,729·50 7,859'52 2,990'90 11,213 ' 18 12,016,227' 78 11,339,195' 36 I 169,210'44
\ j ;

MOUNT MAIGNET DISTRICT"

Jumbulyer 14101lI ... Gold Bug 67·75 119·79

140611I ... Granites 12·25 26·45
Voided leases 13·37 660·35 328·81

Sundry claims 18·45 116· 27 1,043·45 767·37

LennonviJ1e 14051\1 ... Banker ·73 8·58 205·25 197·16

130811I '" Empress 405·00 116· 61

137911I... Galtee Mocre 232·00 59·34 5,526'00 1,457 ·77

1378M '" Gambier Lass 5·85 419·00 101·26
Voided leases 3,212·48 143,890·05 125,864' 21 458·82 ~

Sundry claims 60·00 6·46 19·14 108·82 13,622 ·77 5,171'09 e;,

I
w

J\It. Magnet 1432M ... Chum I 102·00 124·97 102·00 124·97

138211I ... Corona

I

3,472'65 2,722'09

12551\1 (l367M) Edward Carson Lcases 4·82 17,740'50 12,601'58 7·00

128611 ... Evening Star 66·00 13·91 36·37 2,782·32 1,180'69

14311\1 ... Good Hope ... 324·50 75·07 324·50 76·07

1287]\1 ... Havelock I
11·06 4,318 ·75 837 ·12

1424M ... Havilah 9·25 9·23

1282M, etc. Hill 60 Gold J\Iine, N.L. I
31,108·00 8,430'43 132·67 273,051'90 81,518' 27 474·12

1361M ... Jupiter ·83 307·00 102·98

141111 ... Leap Year ... 6' 54
1

107·50 59·15 6·54 634·75 467·24

1416M ... J\Iyra Lydia 45·25 2·83

1246M ... Neptune
I

829·41 8,787 ·66 4,094'37

128bl, etc. Saturn Leases 101·24 37,413'00 5,741'32

1251M, etc. Swan Bitter Gold :i\Jinc Co., N.L.
)

79·50 21·93 15·25 13,838'75 5,228'87

Prior to transfer to present holders 320·12 6,081'25 3,180·61

13221\1 ... Three Boys ...
I

229·73 480·28 664·00

1426l\l ... Zenith 41·00 40·30

Voided leases

I
29·26 9,098'14 766,496'01 292,591'15 861·37

Snndry claims 416·25 117 ·32 122·21 2,543·52 66,210'10 27943·38 4·49

J\It. Magnet East Voided leases I 63·29 764·63 5,522'28 2,811·75

Sundry claims

I

37·22 418·25 428·29

Moyagce '"
13551\1 (1398l\l) JVIoyagee Leases *435·58 *55·72 4,641'00 5,489'13 382·52

1355M ... (l\Joyagee) 2,547 ·50 4,198'30 347·04
Voided leases

I
23·59 5,107·60 7,575'88

Sundry claims n·61 14·44 168·99 1,484'00 1,677 ·51

I



TABLE I.-Production of Gold and Silver from all sources} etc.-continued.

MURCHISON GOLDFIELD-continued.

~:OUNT MAGNET DISTRICT-contim~ed.

i
From Didl'ict generally :-

Sundry Parcels treated at:
State Battery. Boogardie
Empress Battery ...
IYelcome Cyanide IYorks
Various IYorks

Reported hy Banks and Gold Dealers

TOTAL FaH 194;"5.

Dollied and lOre
Specimens. i treated.

I

TOTAL PRODUYTION.

IDallied and

I
Ore Gold Silver.Specimens. treated. therefrom.

I
Fine ozs.

I
Tons Fine ozs. :Fine 028.(2,240Ibs.).

1,613 ·34 I 44\)·77 1,116'15
540·21 I 882·57 1,372·00

!
191·88 72·00 G\)·98
223·32 202·28 G6·27

125·26 *33,100·90 4·20

I
*36·98

10·00 *941·39
43·06 *17,428·06 ]·00

81·55 I 8·00 64·95

20,302'20 11,379,502,35 649,654'13 2,530·56 ::;.
~

·f)9

Alluvial.

3·36

Fine ozs.

4·20

Fine ozs.

10·77 I

*146'f)21

9~OO67I--19-2-'5-9-1--:-::-:~-:-::- ' _

Fine ozs.

Gold
therefrolll.

3\)·150

32,535'25

Tons
(2,240Ibs.).

8·29

1·02

Fine ozs.

26·01

]4,40

Fine ozs.

Voided leasl's
Sundry claims

Voided leases
Sundry claims

Totals

REGIS'l'ERlm N\}!E OF COMPANY OR
LE-ISE.

NUMBER OF
LEASE.JYIINING CENTRE.

Winjangoo

Paynesy ilIe

Yalgoo Goldfield.
78·50Bilberatha

Carlamind'l

Fields Find

Coodingnow

1139 ...

907
907, etc.
1119 ...
1119 (1114)
1207 ...

1063
1102
1198
1025
(1175) ...
1206
1145
1208
1085

Blaney's Gold :Mine
Voided leases
Sundry claims

Voided leases
Sundry claims

Brown's Reward
Brown's Reward Leases
Fields' Find Central West
Fields' Find Central West
Rose :i\Iarie ."

Voided leases
Sundry 0 laims

Ark ...
Aster
Aster South
Carnation
lVlarigold
Orchid
Oversight
Oversight
Sweet \Yilliam

Voided leases
Sundry olaims

4·26

25·00

35·50

499·00

608·00
85·00

43·11

6·67

48·27

253·86

204·67
18·87

1·27

1·28

5·77

146·70
152·96

90·94

6·64

3-3f)

226-72
179·54

1·23

4·26

2·97
273·40
169·70

2,058·50 1,336·43
1,263 ·00 491·84
3,075·05 1,401·56

2,0156·57 862·42
1,368·50 600·68

300·00 75·91
4,540'55 3,800·16

25·00 6·67
4,625'00 1,074·53

35·50 48·27
40,635'4] 28,671·03

5,415 ·25 1,759·04

841·50 379·57
5,442'75 2,925·64

498·50 114·17
16,146·55 11,765·96
3,878·75 1,615'49

157·50 33·74
1,660·85 521·17

85·00 18·87
792·00 249·45

45,490·31 44,910·49
9,863·25 5,048·30

3·30

56·69



Gullewa ...
1

1189
...

King Solomon's :Mine 315·00 135·89 5·79
1189, etc. (ICing Solomon's Mine, Ltd.) 5,130'10 2,101·25 26·4f)
1047 '" Mugga King 49·00 21·23 7·76 8,698·50 2,816'33 81·38

Voided leases 11·29 25,536'00 15,882'93 -01
Sundry claims 170·45 4,391'25 1,918 ·24

Kirkalucka Voided leases 61·25 45·10
Sundry claims 17·79 257·30 126·29

Jlilessenger's Patch 1197 ... Gnow's Nest 5·43 59·00 64·30 5·43 65·00 235·66
Voided leases 349·71 39,721'51 28,314·92 1,083'01
Sundry claims 463·12 333·98 1,585'35 583·39

}\It. Farmer Voided leases 64·00 40·19
Sundry claims 462·90 145·06

.~ft. Gibson Voided leases 6·44 526·50 888·70
Sundry claims 14·00 8·00 1·03 44·72 987·10 417·48 1·00

:Ningham Voided leases 10·00 1·41
Sundry claims 324·75 123·28

Noongal 1137 City of Melbourne ... 2,046'50 860,0:3
1201 Hard to Find 74·00 107 ·77
1203 Revival *67·61 1·07 *114,58 4·04

Voided leases 7·88 31·96 9,023·25 4,666'85
Sundry claims 36·16 310·31 8,497'30 3,556'78

Nyounda '" Voided leases 217·63 416·00 183·91 t-'

Sundry claims 4·29 13·00 2·17 30·88 714·00 179·36 '::;1

Pinyalling Voided leases 93·80 2,296'35 959·50
Sundry claims 3·13 134·09 1,405'50 621·23

Retaliation 1046 ... Alma May '" 1,623'75 684·72
Voided leases 3,220'00 1,110'85
Snndry claims 778·25 304·71

Rothsay '" 1204 ... Exchange 24·06 24·06
Voided leases 40,490'75 10,729'58
Sundry claims ·73 6,469'50 2,562'03

IVadgingarra Voided leases 691·11 650·63
Sundry claims 2,131·30 I 559·83

'Warda Warm Voided leases 10,760-50 I 5.862 ·04
Sundry claims 933·75 369·87

!
lVarriedar Voided leases 13,661·50 I 4,607 ·88 7·30

Sundry claims 2·84 8,782·85 1,892 ·46

Yalgoo Voided leases 3·23 6,31HO I 9,965 -18
Sundry claims 23·56 2,615' 25 998·46

,'nill Voided leases 127·12 68,139'50

I
27,908'57 130·13

Sundry claims 4·70 335·50 67·53



TABLE I.-Production of Gold and Silver fl'om all sources) etc.-continued

YALGOO GOLDFIELD-contimted.

-
TOTAL FOR 1945. TOTAL PRODUCTION.

I Dolli~d and I Ore

I
Gold

I
I Dolli~d and I Ore

I
Gold

I
NUMBER OF REGISTERED NAME OF COMPANY OR Alluvial. Silver. Alluvial.

I.

Silvor.JIrNING CENTRE. LEASE. LEASE. SpeCImens. treated. therefrom. SpeCImens. treated. therefrom.

Fine ozs.
I

Fine ozs.
I

Tons

I
Fine ozs.

I
Fine ozs. Fine ozs.

I
Fine ozs. I Tons

I
Fine ozs.

I
Fine ozs.

(2,240 Ibs.). I
(2,2401bs.).

Yuin- continued.
I IProm GoldJield generally :-

Sundry Parcels treated at: IState Battery, Payue's Find ... ... ... ... ... ... ... ... ... ... 38·50 *4,529·92 ...
State Battery, Warriedar ... ... ... ... ... ... ... ... ... ... ... *6,503 ·21 ...
State Battery, Yalgoo ... ... ... ... .. . ...

I

... ... ... ... .. . .. . *1,193 ·63 ...
P. W. NevilIs, Rothsay Cyanide Plant ... ... ... ... *97 ·14

I
.., ... ... ... *144,59 72·23

Varions 'Works ... ... ... ... ... ... ... ... ...

I

.., 9·42 ... 664·00

I
*2,958· 99 26·67

Reported by Banks and Gold Dealers ... ... 2·70 ... ... ... .., 914·92 49·86 ... 34·44 ...

Totals ... ... ... 8·13 32·61 I 1,466'00 I 835·90 I 1' 07 1 1,749'07 I 2,955'70 I
430,515'21 I 256,376'66 1,498'07

Mt. Margaret Goldfield.
MOUNT MORGANS DISTRICT. f-'

Cl
Australia United... Voided leflSes 1,911· 63 15,913 ·69 23,305'76 1·76 Cl

Sundry claims 580·98 1,307 ·50 2,227 ·65

Eucalyptus Voided leases 2,878'56 1,603'85 3,251'01
Sunclry claims 18·00 16·34 588·28 1,994,30 1,925'38

Linden 522F ... Ailsa .. , 894·50 323·ll
(528F) .. , Blue Peter ... 100·00 63·94 241·00 100·98
(508F) .. , Coronation ... 306·75 2,320'32
539F Democrat 483·00 1,748'06 1,462'50 2,463·28
494F Local Lady ... 216·00 275·53 1·65 1,586'50 1,515'80
521F North Democrat 383·00 719·81 2,182'75 4,616'85
529F Second Fortune 19·00 9·06 446·50 242·52

Voided leases 7·53 564·13 57,387 ·06 43,298'59 ·68
Sundry claims 86·00 49·43 132·ll 234·81 18,135·60 13,177 ·80

:Mt. :NIargaret :M.A. 12F NIt. :Margaret Mission Station ll3·08 18·87 403·00 133 ·14 ·09
Voided leases 12·13 1·89 8,900'39 5,291·51 12·55
Sundry claims 25·22 102·12 1,701'35 652·62

:NIt. :Nlorgans 399F, etc. NIorgans Gold Mines, Limited 24·75 20·84 4,466'80 13,776'04
Prior to transfer to present holders 16·66 779,578'43 354,225'86 5,552'63

547F Vodice 433·25 94·95
Voided leases 17·95 148·79 60,503·25 34.541,15 77·86
Sundry claims 34·47 360·33 4,653'82 3)53·57

:Nlurrin 395F Arthur Rymer 8·42 3,848·25 744·25
482F Hill End 3,666'75 1,570'74

Voided leases 10·43 222·93 129,376·47 101,692'22 29·60
Sundry claims 2·27 48·35 34'll 51·15 557·24 6,305'08 4,401·44



Redcastle '" Voided leases 4·49 436·54 4,107'20 4,043"11
Sundry claims 28·50 7·01 113·84 834·57 569·30

Yundamindera 510F ... Landed at Last 4,332'00 683'02
548F ... Mulga Rose 180·00 110·72 230·00 188·66
(509F) ... New Golden Trcasure 24·00 26·39 22·83 1,003'00 412·85
(549F) ... Sunny Boy ... 139·00 48·05 139·00 48·05
540F Vera ... 80·00 :~2·02

Voided leases 88·10 72,413'85 48,461·93 5'82
Sundry claims 3·01 271·93 6,409'35 4,694'45

1I.A. 14F Crocker's Plant 10·00 16·40

From District generally ;-
Sundry Parcels treated at :

State Battery, Linden *820,62 9·16 275·29 *11,972'04
Hill End Cyanide Plant *556,95
Rymer's Cyanide Plant *1,159'90
Turbett's Cyanide Plant *202,92 *1,232·20
A. E. Smith (Stack of Ore) 7·25 1·39
Various Works

I

1,257· 81 *5,587-24 99'97
Reported by Banks and Gold Dealers 12·31 17·22 1·61 2,901,77 141·84 10·30 95·75 ·68

Totals 12·31 19·49 1,749'60 4,154'44 3,313' 34 1 9,281'53 1,198,408'96 698,802·10 5,781'64

MOUNT MALCOLM DIS'TRICT.

Cardinia '" 17950 ... R,angoon 250·00 106·64
Voided leases 13·87 1,591'66 4,600' 24 3,979·15
Sundry claims 4·25 119·83 1,865' 25 575·01 ·66 f-'

0>

Puzzle 275·00 370·41 1,527'00 1,691'89
~

DiOJ'ite 17860 ...
Voided leases 945·65 36,103'03 32,335 ·98 33'18
Sundry claims 11·21 329·32 4,597'30 4,405'51

Dodger's Well Voided leases 57·90 1,373'30 1,936'52
Sundry claims ·95 28·32 1,440·25 904·23

Lake Darlot 17840 ... British King West 26·50 30·10 329·50 335·75
Voided leases 4,482·18 68,013·46 49,993'88
Sundry claims 84·00 27·24 67·68 557·70 7,228'34 4,814·23 2·60

I ...conora '"
17540 ... . .. , Gold Blocks ... ... . .. *152,23 16·61 1,410'00 1,433'08 83·86
15940 .. , ... I Leonora Central Gold 1Iines Co., N.L. 8,621'00 853·23
17880 ... '" I Little Gwalia ... ... '" 635·00 15·62
(9800) 13410, etc. Sons of Gwalia, Ltd. ... ... '" 67,871'00 20,791·80 1,853 ·47 5,084,844'53 2,097,344·40 146,783'62I Prior to t.ransfer to present holders 109,081'00 55,989 ·21 8·66
15570 ... Tower H,ll ... ·58 526·55 120·73

I Voided leases 1,866'28 164,241'4-5 88,210'02 10·71!

I Sundry claims 30·31 333·89 17,639·55 11,393'05

I
Voided leases 47·07 62,656 ·53 47,560·70Malcolm ... I Sundry claims 6·50 2·14 5·75 33·39 4,280'97 2,633'51

I
Mertondale Voided leases 89,024'75 60,935 ·32 1,497 ';)8

Sundry claims 1·82 85·74 3,112 ·16 2,249'39

l\It. Clifford Voided leases 1,623'35 9,556'96 16,492 ·17 I
Sundry claims 53·98 351·65 5,511' 70 3,471'9.'5

I



TABLE I.-Production of Gold and Silver from all sources, etc.-continued.

MT. MARGARET GOLDFIELD- continued.

MOUNT MALCOLM DISTRICT-continued.

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR Alluvial. IDallied and I Ore

I
Gold

I
Silver. Alluvial. IDallied and I Ore

I
Gold

I
Silver.MINING CENTRE.

LEASE. LEASE. Specimens. I treated. therefrom. Specimens. treated. therefrom.

Fine ozs.
I

Fine ozs.
I

Tons

I Fine ozs.
I

Fine ozs. Fine ozs.
I

Fine ozs.
I

Tons

I
Fine ozs.

r

Fine ozs.(2,2401bs.). (2,2401bs.).

I
,

I I I I
I

I
Pig Well ... ... ... Voided leases ... ... ... ... ... ... ... .. . ...

I
.., 13,587 ·32 14,676·58 63·68

Sundcy claims ... ... ... ... ... ...
I ... ... .. . 34·61 2,896'65 ],225,46 ...

Randwick 1794c :Nlighty Splash

I
I 95·00 5·93

I
7·27 759·00 77·09... ... ... '" ... ... ... ... ... .. . I ...

I Voided leases ... ... ... ... ... I ... ... ... .. .
I

239·49 10,141'65 9,653'78 ...
I

Sundry claims ... ." ... ... ...

i
... ... .. . 66·57 164·02 2,464'64 1,299'14 ...

I
Webster's Find ... ... Voided leases ... ." ... .. . ! ... ... ... ... 30·30 ... 22,167 ·50 ]4,377·65 ...

Sundry claims ... ... ... ...

I
... I ... ... .. . 36·84 695·68 2,227·40 ],499,81 ...

IWilsons' Creek ... ... Voided leases ... ... ... ... ... ...
I

... ... .. . ... 333·50 168·27 ...
Sundry claims '" ... ... ... I ... ... ... ... ·70 4·24 316·00 261·12 ...

Wilson's Patch ... ... Voided leases ... ... .. . ... ... ... .. . ... ." 99·38 28,863'35 13,050·19 1·05
Sundry claims ... ... ... ... ... I 9·25 6·74 .. . 4·68 50·57 1,498 ·16 1,364'51 ...

From District generally :- I
Sundry Parcels treated at : I

State Battery Reserve, Darlot ... ... ... ... ... ... I *31·32 ... ." .. . 10·00 *277,30 ...
H. J. Maund (L.T.T. 1012H) ... ... ... ... ... ... *82'37 ... ... ... .. . *82,37 ...
Parks and Hunt's Cyanide Plant ... ... ... ... ... ... ... ... ... .. . *951,64 ...
Reefer Cyanide Plant ... ... ... ... ... ... ... *30,60 ... .. . ... 20·00 *2,744'15 22·38
Various Works ... ... ... ... ... ... ... ... ... .. . I .. . 789·50 *20,984'71 123 ·15

Reported by Banks and Gold Dealers ... '" 3·17 1·24 ...

I

... .. . 3,405'47

:

249·87 21·50 45·17 ...

Totals ... ... ... 3·17 1·24 68,367'25 21,530'88 1,870'08 3,734'38 13,999'64 15,774,565'99 2,572,520 ·11 148,631'13

MOUNT MARGARET DISTRICT.
Burtville ... 2446T ... Boomerang ... 43·00 361·18 423·00 3,361·32 21·54

2476T Happy Find 73·00 316'95
2485T Karridale 15·00 12·90 15·00 12·90
2480T Mocking Bird 20·50 26·73 45·00 93·62
2138T Nil Desperandum 17·00 62·37 5·30 1,402·12 3,096'36
2412T Sailor Prince 467·25 89·16

Voided leases 2·29 413·80 68,523'68 104,615'47 275·27
Sundry claims 2·65 208·27 7,165'91 5,332'85

"Duketon '" (2483T) Mulga King 12·00 37·48 32·00 58·14
Voided leases 5·35 3,216'10 31,857 ·42 22,484·49
Sundry claims 39·65 19·82 528·26 2,310'65 2,088·71 29·76

Eagle's Nest Voided leases 145·34 534·50 1,238'22
Sundry claims 9·14 57·00 29·69 23·23 472·38 1,000'00 346·69



6,358'00
13,723'00

106,009·00
119·25
192·00

393· 41 29,693 ·15
148·23 5,434·59

Erlistoun ...

Euro

Laverton ...

Mt. Barnicoat

(2482T)
2141T

2345T ...

2458T ."

2216T ..
2408T .
(2433T)
2229T ...
2229T (2230T)
2245T
2478T ...

2254T ...

Marloo
King of Creation Gold Mines, Ltd.

Prior to transfer to present holders
Western Mining Corporation, Ltd.

Prior to transfer to present holders
Westralia

Voided leases
Sundry claims

Voided leases
Sundry claims

Beria Main Lode
Gladiator Gold Mines, Ltd.

Ida H. Extended ...
Ida H.
(Ida H. Leases)
Lancefield Extended '"Vest
Lancefield North

Voided leases
Sundry claims

Ulalla
Voided leases
Sundry claims

55·00

10·00

409·25

63·00

19·00

1·83

n·78

51·21

10·70

*24,07

60·31

15·20

27·72

10·07
1,181· 65

4·87

8·30

20·29
210·18

65·14
73·04

2,024·11
1,475'35

23·08
·68

91,821'50
1,270·25

6,550·35
103,538'00

25·50
531·50

2,683·75
881·25

17·25
1,961,643·52

16,746·75

392·50
1,376·25
1,077·00

118·46
1,288'92
3,199,66

75,828·03
140·97
171·69

20,119·23
3,702·17

37,678·25
785·52

1,506·69
25,965'35

26·96
469·46
379·62
846·77

88·96
784,754'06

8,960·43

92·44
558·94
824·29

n·oo
4,316'81

56,923'16

... 1---16~53T I 7_6_0_'_40_1.__1_,0_08_'_6_3 1__3_,9_4_9._1_4_1__9_,2_9_8_.3_9_1_2_,464_"_,_48_5_'_14_
1
.1_,_13_7_,0_6_2_'2_1 _6_1_,5_93_'_18_

]\It. Shenton

I
Voided leases
Sundry claims

Fro11t District genemUy :-
Sundry Parcels treated at :

State Battery, Laverton
G. E. Grey (Cyanide Works) L.T.T. 966H,

L.T.T. 1029H
D. Cable (Cyanide Works) L.T.T. 978E, L.T.T.

979H
J. Shepherd (Cyanide Works M.A.) 23T
Various 'Works

Reported by Banks and Gold Dealers

Totals

7·39

*14,85

*216,16
*24,63

2,480'26 105·90

15·00 26·65
279·25 209·67

97·50 *7,211'05

*5,536'47

*1,008·69
*61,64

159· 50 *12,339' 53
26·76

15·64

23·00 6·11

10·00 n·58

North Coolgardie Goldfield.
MENZIES DISTRICT.

IComet Vale

Goongarrie

enzies

5719z
5476z

5726z ...

5703z
5543z
5694z

Coonega
Sand Queen Gladsome Mines, N.L.

Prior to transfer to present holders
Voided leases
Sundry claims

Pretty Easy
Voided leases
Sundry claims

Aspacia
Black Swan
Dark Horse

1·54 27·25 48·87

419·74
40·19

1·54
1,378·20
1,954'08

18·46

8·00
42,096' 75
75,754'50

148,635'97
1,696' 91

27·25
29,771'54

2,349·27

980·50
967·63
83·00

5·21
14,583·85
59.007 ·25

119;408·22
885·75

48·87
17,966'00
2,854·69

887·69
1,486'32

293·76

6·45
1,505'65
3,839'28

5·24
9·08



TABLE I.-P~·od~~ction Of Gold and Silver from all sources) etc.-continued.

NORTH COOLGARDIE GOLDFIELD-continued.

MENZIES DISTRICT-contimted.

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR AlluviaL IDollied and I Ore

I
Gold

) Silver. AlluviaL IDollied and j Ore

I
Gold

I Silver.MINING CENTRE. LEASE. LEASE. Specimens. treated. therefrom. Specimens. treated. therefrom.

Fine ozs. I Fine ozs. I Tons j Fine ozs. I Fine ozs. Fine ozs. I Fine ozs.
1

Tons

I Fine ozs. I Fine ozs.(2,2401bs.). (2,2401bs.).

JVlenzies-contd.
5720, etc. ... First Hit Gold Mines (1934), Ltd. ... ... ... 4,410'00 2,738·79 ... ... ... 65,435'20 46,486'92 6,608'73

Prior to transfer to present holders ... ... ... ... '" ... .. . 1,672·75 4,687 ·69 ."
5542z ... '" Good Block Lease ... ... ... ... ... 30·00 476·39 ... ... 7·32 1,455'00 2,235'62 ...
5549z ... ... Lady Harriet ... ... ... ... ... ... ... .. . ... ... 548·00 164·46 ...
5520z ... ... Mignonette ... ... ... ... ... ... ... .. . .. , ... 168·50 209·47 ...
5697z ... ... New Florence ... ... ... ... .. . 27·00 10·76 ... ... 6·56 999·50 369·39 ...
5663z .. , ... Springfield ... ... ... ... '" 10·00 3·68 ... ... ... 142·00 51·66 ...
5671z ... ... Woolgar Gold Mines, Limited ... ... ... ... ... ... .. . .. . ... 42·00 8·85 ...

Prior to transfer to present holders ... ... ... ... .. . ... ... 151·50 174·25 ...
Voided leases ... ... ... ... .. . ... ... ... 45·42 1,095'38 931,186·50 723,638·24 13,581·15
Sundry claims ... ... ... ... ... I 10·00 8·65 .. . 49·50 590·32 30,710'94 23,654·83 776·49

I

Mt. Ida ... ... 5658z .., ... Carida ... ... ... ... ... ... ... ... .. . ... ... 277·95 361·69 ...
5668z ... ... Federation ... ... ... '" ... ... ... ... .. . ... ... 389·50 425·20 .. .
5551z, etc. ... Goldfields Australian Development Co.,

Limited ... ... ... ... ... ... ... ... ... ... .. . 6,881'00 4.014,98 250·15
5551z, etc. ... (Mt. Ida Gold Mines, Limited) ... ... ... ... ... .. . ... ... 17,638'50 8,075'96 558·74

Prior to transfer to Mt. Ida G.M. ... ... ... ... .. . ... ... 1,512'75 737·95 ...
5707z ... ... Quinn Hills ... ... ... .. . ... ... ... ... ... ... 12·52 809·00 181·19 .. ,

Voided leases ... ... .. . ... ... ... ... .. . ... 79·69 67,254·72 71,711'06 106·63
Sundry claims ... ... '" .. . 5·74 3·50 21·05 ... 48·14 321·01 15,565'41 7,919'83 ·12

Twin Hills ... .. , Voided leases ... ... ... ... ... ... ... ... ... ... 552·30 568·87 .. ,

Sundry claims ... ... ... ... ... ... ... '" ... ... 97·80 86·69 ...
From District generally :-

Sundry parcels treated at:
State Battery, Mt. Ida '" ... '" ... ... ... ... .. . .. . ... ... 1,866·25 *6,829'04 ...
Gold Tailings, Limited Cyanide Plant ... ... ... ... ... ... ... ... ... ... *345,87 5·84
Lady Harriet Cyanide Plant ... ... ... ... ... ... *229·50 ... ... ... 279·50 *15,703 ·89 30·00
Menzies Consolidated Cyanide Plant ... ... ... ... .. . *36·40 ... ... ... .. . *3,277·45 ...
E. C. Robinson (L.T.T. 1024H) ... ... ... ... ... ... *15·83 ... ... ... ... *15,83 .. ,

Various "\Vorks ... ... ... ... ... ." ... ... ... .. . ... ... 2,512'30 *34,654'69 2,453·31
Reported by Banks and Gold DeHlers ... ... 3·60 ... ... ... .. . 1,426'35 382·80 35·00 7·72 ...

Totals '" ... ... ... 3·60 7·28 4,550' 75 1 3,607·61 ... 1,616'81 6,307'81 1,450,555 ·19 1,174,026'90 29,736'86

ULARRING DISTRICT.
Davyhurst l102u ...

1016u, 1085u...
Lights of Israel
New Callion

Voided leases
Sundry elaims 65·13 228·00

2·93

I

i44'62j
103 ·11

1,075·00 I
5,293'30

164,253 ·32
12,877 ·44

176·42
2,002·37

125,596·63
5,412'41

119·67
5,408·47



Jlilorley's ... 1101u ... Emerald 55·00 177·75 26·03 399·50 989·98

1094u ... First Hit 51·00 111·93 669·75 2,324'59

1081u ... Mabel Gertrude 348·00 426·55

1089u ... Paramount ... 30·00 81·06 690·50 982·39

1078u ... Rabbit 2656·6 277·50 687·47

1074u ... Two Chinamen 2·29 10·00 2·92 3,411·83 794·50 2,884·37
Voided leases 121·96 443·50 754·84
Sundry claims 61·00 41·26 2·16 932·23 1,354·25 2,300·18

Mulline 1107u '" Ajax West ... 55·50 54·60 1·37 338·25 602·49

1069u, etc. Riverina Gold Mines, Ltd. 32,058'00 11,662'42
Voided leases 274·09 102,556·22 103,327·32 530·75
Sundry claims' 5·57 93·50 39·27 10·82 197·72 10,411'39 8,522'00 1·10

Mulwarrie 1113u ... Oakley 151·00 191·83
Voided leases 165·29 19,480'68 26,369·21 38·47

Sundry claims 42·00 15·12 ·80 282·29 3,023'33 2,589·71

Ularring ... Voided leases 563·34 9,771'60 13,907 ·76
Sundry claims 671·50 309·48

Fmm District generally:
Sundry parcels treated at:

State Battery, Mulline 639·99 *16,459'89
State Battery, Mulwarrie 613·18 *6,564·16
E. Rowe (M.A. 13) *21·65
Waihi Battery and Cyanide Plant *159,15 5·00 *492,96

Waihi Golden Pole Cyanide Plants *936,58

Prior to Amalgamation ... *5,032'24
Various Works 15·82 233·15 *1.784·67

Reported by Banks and Gold Dealers 2·92

;~3'30 I
105·97 63·08 100·00 22·67

1--'

368,529' S5 I
...,

Totals 2·92 72·99 626·00 122·68 . 6,568'44 343,335'24 6,098'46 1--'

i I I I

NIAGARA DISTRICT.

Desdemona Voided leases 7·12 9,809'00 7,555'81 12·04

Sundry claims 8·99 2,225·45 892·48

Kookynie ... (918G) ... Altona South 30·00 6·10 30·00 6·10
911G Cosmopolitan South 600·00 293·91

916G ... Huby 70·00 28·86 70·00 28·86
Voided leases 3·35 347·30 744,223·21 393,923·63 5,375'97
Sundry claims 93·50 52·05 ·18 56·74 99·84 7,847'30 6,058'08 ·18

Niagara ... 913G ... New Gladstone 639·00 269·99
Voided leases 104·54 85,237'50 52,095'06
Sundry claims 70·50 23·34 28·10 97·22 14,205·66 8,019'92

Tampa 9020 ... Grafter 192·00 20·30 '

Voided leases 41·58 50,285·57 23,267'41 I 174·24

Sundry claims 32·60 283·40 8,016·33 4,100·19

F1'om District generally :-
Sundry parcels treated at:

Grafter Battery *137,63

P. J. Ward (Permit) *10·08
Various 'Works 1,220'50 16,226·67 41·17

Reported by Banks and Gold Dealers 1,583 ·86 823·66 63·53

Totals 264·00 110·35 ·18 1,704·65 1,813'65 924,601'52 512,969'65 5,603'60



TABLE I.-Production of Gold and Silver tram all sources, etc.-continued.

NORTH COOLGARDIE GOLDFIELD-continued.

YERILLA DISTRICT.

TOTAL FOR 1945. TOTAL PRODUOTION.

NUMBER OF REGISTERED NAME OF CO:lIiPANY OR Alluvial. , Dollied and f Ore

I
Gold

I
Silver. Alluvial. IDollied and I Ore

I
Gold

I Silver.MINING CENTRE. LEASE. LEASE. Specimens. treated. therefrom. Specimens. treated. therefrom.

Fine ozs. I Fine ozs. I Tons I Fine ozs. I Fine ozs. Fine ozs. I Fine ozs. I
Tons

I
Fine ozs. I Fine ozs.(2,2401bs.). (2,2401bs.).

Edjudina ... ... lOllR, 1022R, etc. Paget Gold Mines of Edjudina, Ltd. . .. .. , ... ... ... ... ... ... 841·50 187·51 ...
Prior to transfer to present holders .. , ... ... ... ... ." ... 738·75 559·80 ...

Voided leases ... ... ... .. , '" ... ... ... ." 18·44 33,943'45 42,627'48 37·79
Sundry claims ... ... ... .. , ... ... ... ... ... 26·89 6,807 ·58 4,761'31 ...

Patricia ... ...
i

... Voidcd leases ... ... ... .. , ... ." ...
I

... .. .
I

... 4,158'50 5,396 ·40 25·40
Sundry claims ... ... ... .. , ... ... ...

I
... ." ... 35·00 17·76 ...

Pingin ... ... ... Voided leases ... ... ... .. , ... ... ... ... ." 48·34 17,463'30 10,742'77 ...
Sundry claims ... ... ... .. , ... ... ... ... ... 154·86 5,623'59 3,466'70 ...

Yarri ... ... 1211R ... ... Margaret ... '" ... ... ... ... ... ... ... ... ... 590·00 131·18 ...
1126R, etc. ... Porphyry (1939) G.M., N.L. ... ... .. , ... ... ... ... .. , ... 66,648'00 9,855'05 261·86
1126R ... ... Edjudina Gold Mining Co., N.L. ... .. , ... ... ... ... ... ... 30,220'00 5,409·93 507·51

Prior to transfer to present holders .. , ... ... ... ... ... .. . 124·50 38·89 ...
Voided leases ... ... ... ... ... ... ... .. . 6·30 87·08 43,095'25 20,835'58 2·00
Sundry claims ... ... ... .. , ... 45·00 21·44 ... ·87 5·93 13,714'80 5,229'67 ...

i
Yerilla ... ... ... Voided leases ... ... ... ... ... ... ... ... ., . 3,107'25 16,161'93 12,733'54 13·93

Sundry claims ... ... ... ... ... ... ·75 ... 19·30 34·30 2,695'58 1,538'94 ...

Yilgangie ... ... 1221R ... ... Golden Hill ... ... ... ... ... ... 247·00 180·44 .. . ." ... 367·00 246·57 ...
1176R, etc. ... vVesteI'll Mining Oorporation, Ltd. ... ... .. . ... ... ... .. . ... 646·75 446·89 ...

Prior to transfer to present holders .. , ... ... ... ... .. . ·85 1,244'75 1,830·28 ...

I
Voided leases ... ... ... .. , ... ... ... ... ." 9·94 1,342 ·75 949·08 ...
Sundry claims ... '" ... .. , 7·72 34·00 27·62 ... 121·67 98·20 2,875'30 1,694'18 ...

From District generally :-
Sundry parcels treated at :

State Battery, Yarri ... ... ... ... .. , ... ... ... .. . ... ... 271·50 *7,496'64 3·50
State Battery, Yerilla ... ... ... ... ... ... ... ... ... ... ... .. . *43,52 .. .
Various Works '" ... ... ... ... ... ... .. . ... ... 2·17 ... 642·25 *6,049' 24 1 ...

Reported by Banks and Gold Dealers ... ... ... ... ... ... .. . 1,161'08 160·08 ... 4·11 ...

I

I

Totals ... ... ... ... .. . 7·72 326·00 230·25 ... 1,311'39 3,752'16 250,252'03 142,293'02 I 851·99

Broad Arrow Goldfield.
Bm'doc 2102w

2198w
2219w
2199w

Despatch
Ellen Pearce
Gippslander ..
Zoroastrian .

Voided leases
Sundry claims 84·25 42·25 54·95

2,335'41
1,193'45

432·00
1,040'75

26·00
936·25

82,272'09
14,241'53

140·60
743·72
26·76

149·31
54,441·19
7,408 ·03

203·60



Black Flag 2190w, 2191w Bell Bird 1·55 149·215 44·00
Voided leases 27·81 404·35 48,058 ·54 28,105·53
Sundry claims 712·92 250·76 7,2015'71 4,513'31

Broad Arrow 2217w Dreamer 22·75 13·50 74·34 76·75 94·71
2039w Golden Arrow 4,023'50 622·96
195e,v Grace Darling 49·50 22·41 1·67 3,626'00 2,562·73
2215w Hagland's Hill 10·11
2216w Kimra 174·25 221·50 975·25 1,257 ·93
2148w Lady Betty 390·80 79·43
2206w Lady Betty Extended 155·00 37·48
2218w Lady Betty North 101·00 20·20
2223w North Bulletin 254·75 134·33 502·75 420·86
1771w North Duke 1,670·51 192·80 628·42
1933w Oversight Tara United 1,147 ·01 837·29 909·72
(2233w) Rising Sun ... 14·75 10·28 14·75 10·28
2221w Undersight ... 95·00 15·82

Voided leases 70·32 7,405·47 139,084·35 111,384·10 20·23
Sundry claims 1·90 14·73 180·50 117 ·88 1,007·72 2,620'38 30,160·89 15,661'06 ·11

Canegrass Voidcd leases 27·77 669·82 460·72
Sundry claims 227·55 717·45 505·06

Carnage ... Voided leases 176·04 659·31 2,402'00 2,170'67
Sundry claims 16·75 7·45 6·61 1,791'33 869·06

Cashman's Voided leases 67·51 813·76 8,172 ·15 7,090'91
Sundry claims 39·55 997·27 313·75

Christmas Reef 2175w New Mexico 100·50 275·53 382·00 790·88 "-'

2211w New Year Gift 11·25 9·03 -.:1
v.:t:

Voided leases 29·68 783·52 207·21
Sundry claims 47·50 8·89 307·15 2,730'89 2,534·62

Fenbark '" 2236w Fenbark 28·00 3·90 28·00 3·90
2188w Golden Penny 97·50 7·82 2,221·50 365·40
2228w New Fenbark 75·75 23·16

Voided leases 4·42 3,291·50 1,955'85
Sundry claims 51·96 2,525-52 935·75

Grant's Patch 2227w Magpie 104·50 138·69 140·25 239·81
1962w Ora Banda Amalgamated Mines, N.L. '" 153,483'00 57,765'88 175·00

Prior to transfer to present holders 12,424·50 9,540'07
2208w Wentworth ... 453·25 110·69

Voided leases 258·52 14,501·60 4,560·62
Sundry claims 299·00 172·99 356·66 4,859·29 2,496·85

Ora Banda 1336w, etc. Associated Northem Ora Banda, N.L.... 2,727 ·50 406·53 4·87
Prior to transfer to present holders 315,958·95 123,252·22 1,664'70

2232w Cave Hill North 15·97 9·50 22·43 15·97 21·50 58·99
1943w Ora Banda United Mines, Ltd.... 2,182·25 74·80

Prior to transfer to present holders 76,612·22 14,630·93
Voided leases 829·75 24,532·10 12,526·19
Sundry claims 23·25 39·95 324·13 11,981·25 4,068'64

Paddington 2195w New Lochinvar 218·50 130·35
2195w (Lochinvar Gold Mines, Ltd.) 572·00 54·54
(2114w) Lone Oak ... 22·00 14·08 8·58 509·00 369·11
2105w lVIinnie Palmer 16·00 5·80 9,738'50 809·95



TABLE I.-Pl·oduction Of Gold and Silvel' fl'om all SOUl'ces) etc.-continued.

BROAD ARROW GOLDFIELD-continued.

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR Alluvial. IDolli~d and I Ore

I
Gold

1

Silver. Alluvial. I Dolli~d and 1 Ol'e

I
Gold

I
Silver.

MINING CENTRE. LEASE. LEASE. SpeClmens. treated. therefrom. SpeClmens. treated. therefrom.

Fine ozs. I Fine ozs.
I

Tons

1

Fine ozs. I Fine ozs. Fine.ozs. I Fine ozs.
r

Tons

1

Fine ozs. Fine ozs.(2,240Ibs.). (2,240Ibs.).
--

Paddington-contd.
2122w ... Pakeha ... ... ... ... .., ... ... ... ... ... ... 1,901'90 633·49 ...

Voided leases ... ... ... .., ... .. . ... ... 5,557·72 463·31 178,566 ·41 83,131'57 18·96
Sundry claims ... ... ... ... 1·25 23·50 7·02 ... 1,714'16 280·74 15,411'98 8,876·27 ...

Riche's Find ... ... Voided leases ... ... ... ... ... .. . ... ... .. . 7·01 7,357 ·09 5,283'87 71·36
Sundry claims ... ... ... .., ... ... ... ... ... 212·26 1,460'55 1,660·28 ·13

Siberia '" ... 2234w ... Cat ... ... ... ... .. . .. , 67·97 ... ... ... .. . 67·97 ... ... .. .
Voided leases ... ... ... ... ... ... ... ... 1·07 2,581'31 28,854·47 31,364·62 ...
Sundry claims ... ... ... ... 20·74 13·::>5 66·15 ... 289·06 1,199'38 20,023·54 12,403'93 ...

Smithfield ... 2193w ... King of Kings ... ... ... ... ... ...

I
'" ... .., ...

I
2,143 ·75 532·78 ...

Voided leases ... ... ... .. . ... ... ... ... ..,
I

... 2,091'96 590·34 ...
Sundry claims ... ... ... .. , ... ... ... ... .., 123·37 2.393 ·09 910·21 , ...

]?l'orn Goldfield generally :-
I

Sundry parcels treated at :
State Battery, Ora Banda ... ... ... ... ... .. . *1,83 ... .., ... 128·05 *16,258'05 ...
Brearley's Cyanide Plant ... ... ... ... ... ... ... ... .., ... ... *2,374'39 1,227 ·68
P. Doherty (L.T.T. 1026H) ... ... ... ... ... 71·00 2·79 ... ..,

I
... 71·00 2·79 ...

C. Floyd (L.T.T. 1011H) ... ... ... .. . ... .. . ... *9,57 ... .., ... ... *9,57 .. .
Golden Arrow Cyanide Plant ... ... ... ... ... ... ... ... .., ... 26·00 *2,617 ·13 ...

T. J. Henneberry (L.T.T. 1015H) ... ... ... .. . *·26 ... .., ... ... *·26 ...
lVIinnie Palmer Cyanide Plant ... ... ... .. . ... ... *94,47 ... ... ... ... *2,842·49 ...
R. G. OliveI' (L.T.T. 1014H) ... ... ... ... ... ... *12,69 ... ... ... ... *12,69 ...
Various Works ... ... ... ... .. . ... ... .. . ... ... 2,275·66 1·24 16,896'02 43,952'35 1,875·77

Reported by Banks and Gold Dealers ... ... 8·71 ·85 ... ... ... 9,917'59 130·96 61·68 90·35 ...
Totals ... ... ... ... 10·61 121·51. 1,653'00 1,454'46

I
.. . 21,881'11

1
26,135'35 11,269,701'35 692,157'72 I 5,262'41

North-East Coolgardie Goldfield.
KANOWNA DISTRICT.

Gindalbie ...

Gardon

Kalpini

1540x ...

1532x ...

Lady Betty
Voided leases
Sundry claims

Sirdar
Vaided leases
Sundry claims

Voided leases
Sundry claims

301·95 197·00 432·46
19·94 44,077 ·78 39,512'90 38·31

713·92 4,810'77 2,741'08

10·43 ·10 20·30 90·27 4,452'35 3,193·76 517·61
589·88 48,723'78 16,562'53
177·38 1,918'20 1,130'74

38·73 13,463·50 6,739'57 ·07
24·70 252·83 1,437 ·00 1,010'42



From District generally ;-
Sundry Pareels treated at :

Maund's Cyanide Plant
Peat's Cyanide Plant
Various "Works

Reported by Banks and Gold Dealers

Totals

Kanowna ...

MuJgarrie ...

Six Mile ...

1541x ... Three of Diamonds
Voided leases
Sundry elaims

Voided leases
Sundry elaims

Voided leases
Sundry elaims

174·00 22·80
24·94 4,511·34 684,818·35 380,125·24 2,482·24

18·91 20·92 183·00 65·53 118·94 2,146·26 23,849'02 1l,088'34 1·.50

1,216 ·63 6,902'26 4.197 ·98
16·78 1,261' 75 631·40

1,603·72 5.59·00 767·72
54·14 739·25 225·56

*32·26
16·00 278·66

330·42 867·.52 1.58,919·05 1.52,894'97
28·54 10.5,947·98 35·68 ·50 101·55

47·45 31·35 183·10 85·83 106,446'98 12,636'97 996,319'56 621,689'94 3,039'73
------

KURNALPI DISTRICT.
Jubilee

Kurnalpi

Mulgabbie

Voided leases
Sundry claims

Voided leases
Sundry claims

Voided leases
Sundry elaims

From District· generally ;­
Sundry Pareels treated at :

Various 'iVorks
Reported by Banks and Gold Dealers

Totals

... ...
I

... ... .. . ... 145·13 2,122'50

I

1,465 ·16 ...
... ... '" ... '" 25·57 13·52 1,219'25 511·63 ...
... ... ... ... ... 371·18 3,166'80 4,052·51 3,957 ·71 6·27
... ... ... ... ... 317·61 727·39 4,2.55·36 2,063'34 ...

... ... ... ... ... ... 1,402·66 226·75 7,845'87 4·95

... 32·67 ... ... ... 8·06 2,757'96 1,171'45 2,185·53 ...

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

I
... 101·50 388·63 ...

·04 ... ... '" ... 12,097 ·41 68·59 ... 2·35 ...

·04 32·67 ... ... ... 12,819'83 I 8,282'05 13,149'32 18,420'22 11·22

East Coolgardie Goldfield.
E:A.ST COOLG ARDIE DISTRICT.

Binduli ... ... 602.5E ... ... Red Star ... ... ... ... ... ... 161·25 16·27 ... '" ... 289·25 30·37 '"
Voided leases ... ... ... ... ... ... ... ... ... ... 803·10 385·19 ...
Sundry elaims ... ... ... ... ... 27·75 4·05 ... ... 13·01 4,620'52 1,595'70 .. .

Boorara ... ... 5486E ... ... i Olympian ... ... ... ... ... ... ... ... ... ... ... 1,306'00 738·90 ...
Voided leases ... ... ... ... ... ... .. . ... ... 459·07 306,930·82 171,842'83 408·36
Sundry elaims ... ... ... ... ... ... ... ... ·49 145·56 2,764'34 1,406'17 ...

Boulder ... ... 5465E ... ... Birthday Gift ... ... ... ... ... ... ... ... ... ... 5,244'89 1,366·30 .. .
5690E ... ... Boulder Perseveranee, Limited ... ... ... 85,805·65 23,665,84 9,554'04 ... .. . 1,823,498·92 780,862'96 230,714'57

Prior to transfer to present holders ... ... ... ... ... ... .. . 3,306,942'88 1,841,159'00 203,821'43
5964E ... ... Croesus Extended ... ... ... '" ... ... '" ... 1·07 ... 67·75 5·22 ...
5472E ... ... Golden Key ... ... ... ... ... ... ... ... 18·27 19·72 415·00 158·96 .. .
5692E, ete. ... Gold Mines of Kalgoorlie, Ltd. ... ... ... 109,334'00 25,356'54 5,206'86 ... ... 996,799'86 293,599'97 97,633'84
5466E .. , ... (South Star) ... ... ... ... ... '" ... '" ... 233·46 4,237'43 1.494·78 ...
5466E ... ... Prior to transfer to present holders ... ... ... ... ... ... 5·22 1,835'75 748·78 ...
5159E, ete. ... Lake View South (G.M.K.), Ltd. ... ... ... ... ... '" ... ... 62,278'38 21,536·66 .. .



TABLE I.-Production of Gold and Silver from all sources, etc.-continued.

:EAST COOLGARDIE GOLDFIELD-continued.

EAST COOLGARDIE DISTRICT-continued.

TOTAL FOR 1945. TOTAL PRODUCCl'ION.

NUMBER OF REGISTERED NAME OF CO,IPANY OR Alluvial. IDollied and I Ore

I
Gold

I
Silver. Alluvial. IDollied and

I
Ore

I
Gold

I
Silver.

MINING CENTRE. LEASE. LEASE. Specimens. treated. therefrom. Speeimens. treated. therefrom.

Fine ozs.
I

Fine ozs.
I

Tons

I
Fine ozs.

I
Fine ozs. Fine ozs.

I
J!'ine ozs.

I
Tons

I Fine ozs.
I

Fine ozs.
(2,240Ibs.). (2,240Ibs.).

I

I I

I 568,643 ·05 IBoulder-contd.

I5692E, ete. ... I Prior to transfer to present holders ... ... ... ... ... ... 545·23 527,790'53 4,844·50
5696E, etc. ... Great Boulder Proprietary G.1\fs., Ltd. ... ... 276,778·00 71,560 ·31 40,832'66 ... 1·53 7,737,952·97 14,699,131'76 805,986'05
5845E ... ... Happy Returns ... ... ... ... ...

I
... ... ... ... .. . 186·50 45·78 ...

5345E, etc. ... Kalgoorlie Enterprise Mines, Ltd. ... ... .. . 40,888'73 H,860· 81 1,443'30 ... ... 438,584·92 135,655·79 13,572·51
Prior to transfer to present holders ... ... ... ... '" ... ... 15,320·68 8,957 ·01 ...

5708E, etc. ... Lake View and Star, Ltd. ... ... ... ... 279,579·00 88,340'34 9,644'17 ... ... 6,779,397 ·30 2,310,238·88 167,153' 93
Prior to transfer to present holders ... ... ... ... ... ... 8·49 15,792,500·38 9,149,223·80 1,348,055·82

5789E, etc. ... North Kalgurli (1912), Ltd. ... ... ... ... 107,737 ·16 31,063·77 H,134·79 ... Hl·55 1,622,982·40 577,322·94 159,703 ·43
5806E, etc. ... North Kalgurli (1912), Ltd., Croesus ... ... ... ... .. . ... 51·20 90,159'00 19,261· 22 ...

Pty. Group
5891E ... ... (New Croesus) ... ... .. . ... ... ... ... ... ... .. . 193·00 48·74 ...
5700E, etc. ... Prior to transfer to present holders ... ... ... .. . ... 43·99 .. . 4,018,436'01 2,815,9H·21 97,625·03
5429E, etc. ... North Kalgurli United Mines, Ltd. ... ... ... .. . ... ... ... .. . 4,661·51 928·18 232·93

Prior to transfer to present holders ... ... ... ... ... ... ... 131·74 76·74 ...
5853E, etc. ... Paringa J1Ulction Leases ... ... ... ... ... ... ... ... 5·12 946·00 448·72 ...
5853E ... ... (Paringa Junction) ... ... ... ... .. . ... ... ... ... 123·75 17·77 ...
5854E ... ... (Paringa .Junction North) ... ... ...

I
... ... ... ... ... 60·50 10·64 ...

5855E ... ... (Paringa Junction South) ... ... .. . ... I ... ... ... ... ! 1,473·25 228·42 ...
S~ r:;D:~. C~('. ... rari'~(;"'" "'P~l~~l':: ;11l!t r.:'~;'.l"l:)../.in'"; (in.• T)'d. ... ... 81.;;7S·00 ~O.,l;-;O· :13 lA'lG·()() , ... .. . n~:1.:~·U'j· OS ]:j-,-i9D ·1:2 1OJ:~r;· 01

Prior to tmnster to present holders ... ... .. . ... ... ... ·79 57,400·53 24,432'83 ...
5808E, etc. ... South Kalgurlie Consolidated, Ltd. ... ... ... 63,253'35 18,527 ·79 3,228'89 ... .. . 2,408,188'90 962,228'55 23,069'44

Prior to transfer to present holders ... ... ... ... .. . ... ... 1,344,254·70 531,792'77 17,722'97
Voided leases ... ... ... ... ... ... ... .. . 109·90 H,998·25 621,233'84 472,550·60 6·83
Sundry claims ... ... ... ...

I
... ... ... ... 24·58 201·30 H,402'99 4,229'63 ...

Cutter's Luck ... 6056E ... ... New Black Cat ... ... ... .. . 3·06 12·00 164·07 ... ... 3·06 12·00 164·07 ...
Voided leases ... ... ... ... ... ... ... ... ... 20·83 12·25 9·13 ...
Sundry claims ... ... ... ·44 H4·95 24·00 48·05 ... 8·H 498·09 716·65 356·23 ...

Feysville ... ... ... Voided leases ... .., ... ... ... '" ... ... '" HO·93 561·30 394·24 ...
Sundry claims ... ... ... ... .. . ... ... ... ... 199·00 1,096'35 618·03 ...

Hampton Plains P.P.L. 9 ... Celebration Gold Mine, N.L. ... ... ... ... .. . ... ... ... ... 61,399·75 15,206'00 ...
P.P.L. 1 ... Consolidated Gold Areas ... ... ... .. . ... ... ... ... ... 140,168·73 37,036·58 5,835·85
P.P.L. 86 ... Golden Hope, N.L. ... ... .. . ... ... ... .. . ... ... ... 5,964'00 2,006·14 ...
P.P.L. 192 .. , Golden Hope North ... ... ... ... ... ... ... ... ... 353·00 201·02 ...
P.P.L. 12 ... Junction Extended ... ... ... ... .. . ... .. . ... ... 2,296·25 358·67 ...
P.P.L. 252, 289 Mount Martin ... ... ... ... .. . ... 16·30 ... ... .. . 14,953·75 5,731·52 ..,
P.P.L. 279 ... Mutooroo ... ... ... ... ... ... ... ... ... ... .. . 6,151·88 1,087 ·26 ...
P.P.L. 277 ... New Hope ... .. , ... ... ... ... .. . ... ... .. . 17·23 54,209'30 10,174'96 ...
P.P.L. 371 ... Steam and Thompson ... ... ... ... 25·50 6·34 ... ... .. . 25·50 6·34 ...
P.P.L. 81 ... Villers Brettaneaux ... ... ... ... ... ... ... ... ... 3,562'02 1,435·55 ...

Voided leases ... ... ... ... ... ... .. . ... 4,565·62 203·94 49,092'69 20,871·27 69·60
Sundry claims ... ... ... ... ... .. . ... ... 2·68 70·85 46,300'91 8,470'77 ...



Kalgoorlie 6048E ... Auld Acquaintance 7·50 2·36 7·50 2·36
5519E, etc. Barbuan Corporation Ltd. (Hannan's 362·00 79·80

5735E ...
Ent.erprise)

Bonnie Lass 250·50 74·67
5449E, etc. Broken Hill Proprietary Co., Ltd. 3·99 272,314'01 113,598'98 1,843'28

Prior to transfer to present holders 1,558'49 316·58
6030E ... Churchill 95·00 8·07 149·75 14·78
6046E ... Colleen Bawn 142·25 38·30
5867E ... Concord 8·64 169·25 65·54
5839E ... Coronation ... 40·00 9·03
5913E ... Devon Consuls 7·30 89·77 844·21 356·72
5924E ... Federal 36·25 4·51
5737E ... Golden Mile Channel ·97 2,534'50 199·41
6020E ... Golden Mile North 106·25 23·77
6019E ... Golden Seam 201·00 161·16
5904E ... Great Patience 1·07 204·75 62·02
5878E ... Lady May ... 62·05 120·00 48·42 62·05 2,039'00 553·65
6057E ... Little Ray ,.. .., 52·50 10·21 52·50 10·21
4547E, etc. MOlUlt Charlotte (Kalgoorlie) G.Ms., Ltd. 1,234'00 252·17

Prior to transfer to present holders 5·72 48,292·60 13,930'79
5437E ... North End Extended 112·93 67·25 50·92 986·40 350·60 503·26
5852E ... Pedestal 1,608'75 444·93
5468E ... Phar Lap 28·25 8·87 465·25 347·22
5415E, 5803E Return Leases 5·64 3,670'50 638·42
5934E, 5933E ... Sceptre Leases ... 28·00 4·63
6024E ... Trident 58·75 36·67

Voided leases 242·48 9,558'67 963,254'45 397,399'16 44,017'12
Sundry claims 12·67 78·00 19·83 232·41 1,065·70 59,008·29 22,906·17

Wombola ... 6051E ... Big Bull 40·00 25·04 40·00 25·04 .....
..."

5688E ... Caledonian 296·50 275·15 3,488'00 2,836'85 ..."

5497E ... Daisy 689·50 483·20 4,605'75 3,975·65
6032E ... Dry Mount ... 31·00 100·55 70·00 154·33
5872E ... Everly 32·00 52·30 76·00 95·68
5962E ... G.D.N. 68·71 47·00 179·45
5689E,5525E ... Haoma Leases 1,402'50 816·86 5,181'50 3,187 ·02
5689E ... (Haoma) 2,168'00 1,948'36
5525E ... (Xmas Flat) 330·25 264·74
5500E ... Happy-Go-Lucky 2,075·25 1,675'85
6043E ... Launa Doone 62·50 34·51
5961E ... Loganberry ... 288·25 101·02
5829E ... Lurgan ·69 854·75 476·59
5798E ... Maranoa 59·50 19·68 32·17 2,105·00 1,066'46
5493E etc., New Milano, No Liability ·25 17,030'75 10,548·97 479·00
5493E ... (JVIilano) 4,012'75 11,676'72
5616E ... (Leslie) 602·00 939·10
5967E ... North Caledonian ... 1·27 1·27 10·75 4·16
5850E ... Pauline 237·00 287·95
4766E ... Pericles Gold Mines, Limited 358·11 4,728'03 19,305'86
6022E ... Proprietary ... 357·25 388·02
6018E ... Reggio ·43 68·00 30·43
5866E ... Rosemary 32·50 67·19
5925E ... Tangney 12·00 4·46
5795E ... Transvaal 504·75 102·14
6052 ... Vanenter 17·50 50·23 17·50 50·23

Voided leases 2,003'68 19,037 ·31 18,386·22
Sundry claims 111·75 210·44 698·05 20,389'68 12,893·71

From District generally ;-
2,541'10Sundry claims ... 11,014'57 465·61 5,440'46



TABLE I.-Production of Gold and Si/Vel' from all sources, etc.-continued.

EAST COOLGARDIE GOLDFIELD-contim~ed.

EAST COOLGARDIE DISTRICT-continued.

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR AlluviaL IDollied and I Ore

I
Gold

I
Silver. AlluviaL I Dolli?d and I Ore

I
Gold

I Silver.MINING CENTRE. LEASE. LEASE. Specimens. treated. therefrom. SpeCImens. treated. therefrom.

Fine ozs.
I

Fine ozs.
I

Tons

I
Fine ozs.

I
Fine ozs. Fine ozs. I Fine ozs.

I
Tons

I Fine ozs.
I

Fine ozs.(2,2401bs.). (2,2401bs.).

I

W ombola-contd.
Sundry Parcels treated at:

State Battery, Kalgoorlie ... ... ... ... ... ... *747,94 ... ... .. . 287·45 *20,622'82 ...
Cavalier Treatment ~Works ... ... ... ... ... .. . .. . ... ... ... 10·50 *31,43 ...
Prior to transfer to present holders ... ... ... ... ... ... ... ... ... .. . *1,538·16 1,507·65
Golden Horseshoe (New), Ltd. ... ... ... ... ... ... *8,079·44 15,747 ·56 ... ... ... *256,954·49 222,927'21
Pericles Cyanide Plant ... ... ... ... ... ... ... *257,37 .. . ... ... ... *2,182·32 ...
Polkinghorne's Cyanide Plant ... ... ... ... ... .. . ... ... ... ... .. . *149,38 ...
J. F. Poynton (JVLA. 1) ... ... ... ... ... ... ... ... ... ... ... 9·50 6·06 ...
Various Works ... ... ... ... ... .. . --- ... ... ... 384-36 64·70 41,115'02 *264,204·51 12,606'81

Reported by Banks and Gold Dealers ... ... 40·49 242·45 ... 254·11 ... 16,582'56 9,950'01 355·63 2,957 ·46 ...
Totals ... ... ... 40·93 556·68 1,048,133 ·14 303,701·80

I
98,288'93 33,231'09 40,355'73 150506172'16126853873'07 3,470,536'07

BULONG DISTRICT.

Balagundi Voided leases 2,408'98 1,110'68 1,473'73 12·92
Sundry claims 2·27 93·25 10·90 3·51 282·80 761·51 476·54

Bulong 1311Y ... Blue Quartz 571·50 159·49
1315Y ... La.dy Gwen ... 30·56 73·75 20·63 30·56 377·75 91·65
1308y ... Southern Cross 1·30 1,144'75 161·40

Voided leases 107 ·54 8,490'35 104,142·55 85,090'08
Sundry claims 42·00 7·72 1,655'86 1,592'19 14,635·23 17,401'17

Majestic ... Voided leases 19·45 63·91 1,317'94 647·62
Sundry claims 42·88 150·67 1,899'05 940·62

Morelands Sundry claims ·13 183·00 58·51

Mt. Monger Voided leases 2,771'39 1,437 ·85 1,256'10
Sundry claims 215·60 379·05 308·48

Randall's ... Voided leases 60·04 33,099·85 11,089·30
Sundry claims 20·70 8·n 4,691'56 1,188'34

Taurus Voided leases 2·06 3·70 1,765'10 909·84
Sundry claims 112·69 51·88 2,597 ·35 1,036'33

Trans Find P.P.L.308A Dawn of Hope 2·87 792·25 286·93
Voided leases 983·92 865·71
SWldry claims 5·93 699·25 312·08



From District generally :­
Sundry Parcels treated at:

Various Works
Reported by Banks and Gold Dealers

Totals

... ... ... ... ... ... .., 6,102·15 6,675·38 ...
1·82 ... ... ... ... 25,195· 25 70·15 ·01 28·44 ..,

1·82 32·83 209·00 39·25 ... I 27,375'54 15,994'96 I 178,692'30 130,457'74 12·92

Coolgardie Goldfield,
COOLGARDIE DISTRICT.

Bonnivale 5596 Jenny Wren 69·73 141·17 575·00 673·05 4·17

4600 Melva Maie ... 162·00 16·36 1,623·65 3,145·11

Prior to transfer to present holders 614·50 1,099·21 11·63

5321 Westralia Extended 164·50 37·54

Voided leases 25·00 352,443'84 188,746·25

Sundry claims 34·00 18·65 158·69 5,962'93 4,504'03

Bulla Bulling Voided leases 776·81 668·19

Sundry c~aims 10·00 2·81 5·21 15·98 1,318·26 561·29

Burbanks ... 5605 Burbanks Deeps 103·00 53·46

5706 Lord Bobs ... 91·50 31·53 91·50 31·53

5443 New Gift 2·00 601·00 206·10

5250 Vice Regal ... 1·91 3,966'00 1,250·21

Voided leases 14·90 372 ·17 415,584'71 304,569·63 521·06

Sundry claims 3·17 184·50 75·30 55·05 466·38 14,094·60 8,456'57

Cave Rocks 5645 Goldcoin 242·75 39·30 ....
5665 Nornadeen ... 260·75 76·45 ..."

<:D

Voided leases 2,302'05 588·18

Sundry claims 50·00 3,415·65 785·28

Coolgardie 5679 ... Ada ... 418·25 31·98 800·25 80·33

5637 ... Caledonia 180·75 10·29 7·30 1,652·25 236·04

5297, etc. Consolidated Gold Mines of Coolgardie,
Ltd. 890·00 145·23 7·40 282,560·70 50,610·27 4,812'12

Prior to transfer to present holders 4·55 1,946'35 547·45 3·22

5653 Gleesons 1,925'00 922·37

5680 Greenhills 16·00 8·48

5638 Grey's Hill ... 129·00 87·50

5686 Hillside 12·00 17·67 12·00 17·67

5577 Iron Duke 826·00 589·23

5598 King Solomon 2·69 615·00 92·66

5643 Lloyd George South 10·25

5622 Lucky Hit ... 67·75 44·70 703·25 297·46

5239, etc. Phoenix .Gold Mines, Limited 29,431'00 8,262·78 169,915 ·00 48,123·91 2·54

Prior to transfer to present holders 2·74 167·56 237·80

Voided leases 1,299·02 4,665'92 570,910·43 326,346·17 ·96
Sundry claims ·39 479·25 134·14 203·72 2,673·45 63,897·53 23,581' 12

Eundynie 5624 ... Eundynie 54·00 71·56

Voided leases ·92 16,09 31,697'20 16,423·28 1·75

Sundry claims 10·18 630,19 311·52

Gibralter ... 5217 ... Lloyd George 90·00 26·31 18·69 6,574'88 3,640·55

Voided leases 15·28 31,849·75 16,424'07

Sundry claims 68·50 13·81 1·39 50·76 2,891·70 1,273'56



TABLE I.-Prodt!ction Of Gold and Silver from all sources, etc.-continued.

COOLGARDIE GOLDFIELD-continued.

COOLGARDIE DISTRICT-continued.
.....~

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGlSTERtD NAME OF COMPANY OR Alluvial. IDallied and

I
Ore

I
Gold

I
Silver. Alluvial. IDallied and

I
Ore

I
Gold I Silver.·

MINING CENTRE. LEASE. LEASE. Specimens. treated. therefrom. Specimens. treated. therefrom.

Fine ozs.
I

Fine ozs. I
Tons

I
Fine ozs.

I
Fine ozs. Fine ozs.

I
Fine ozs.

I
Tons

I
Fine ozs. I Fine ozs.(2,240 Ibs.). (2,240Ibs.).

Gnarlbine ... ... Voided leases ... ... ... ... ... ... ... ... ... 13·95 2,731·75 1,341'60 ...
Sundry claims ... ... ... ... ... ... ... ... ... 4·90 1,186'10 504·18 ...

Hampton Plains P.P.L. 330 ... Barbara ... ... ... ... ... ... 1,569·25 1,047'94 ... ... ... 1,971'75 1,451'31 ...
P.P.L. 119 ... Golden Eagle ... ... ... ... .. . ... ... ... ... 7·63 2,807'59 2,548'42 ...
P.P.L. 348 ... Goldfields Australian Development Co.,

Ltd. ... ... ... ... ... ... ." 78·00 12·89 ... ... ... 78·00 12·89 ...
P.P.L. 319 ... Lady May ... ... ... ... ... .. . 589·00 305·78 ... ... ... 1,401'50 835·27 ...
P.P.L 315 ... Malvern Star ... ... ... ... ... ... ... ... ... ... 16·00 10·14 ...
P.P.L. 316 ... Surprise G.M. ... ... ... ... ... ." 587·00 133·98 ... ... ... 6,084'50 2,985·02 ...
P.P.L. 355 ... Lady Marie ... ... ... ... ... .. . 65·50 25·13 ... ... ... 65·50 25·13 ...

Voided leases ... ... ... ... ... ... ... ... ... 403·05 8,518·25 7,798·76 ...
Sundry claims ... ... ... ... ." ... ... ... 1·63 132·06 1,738' 25 799·38 ...

-
Higginsville ... 5647 ... ... Fair Play ... ... ... ... ... ... 350·00 81·95 ... ... ... 7,039'00 1,447·60 ...

5703 ... ... Milesi Deeps ... ... ... ... ." 70·75 33·40 ... ... ... 70·75 33·40 ...
5662 ... ... Sons of Erin ... ... ... ... .. . ... ... ... ... ... 68·05 139·85 ...
5293 ... ... Two Boys ... ... ... ... ... ... ... *94,95 ... ... ... 460·00 595·90 ...
5293 (5526) ... (Two Boys) ... ... ... ... ... .. , ... ... ... ... .. . 6,888'00 3,193'95 ...
5666 ... ... War Time ... ... ... ... ... .. . .. . ... ... ... 26·28 40·00 61·97 ...

Voided leases ... ... ... ... .. . ... ... ... ... 347·65 37,829'55 17,159·23 159·44
Sundry claims ... ... ... ... ." 11·50 2·45 ... ... 149·47 3,606·23 1,910·24 ...

Larkinville ... 5667 ... ... Ground Lark ... ... ... ... 7·96 59·50 18·92 ... ... 7·96 59·50 18·92 ...
Voided leases ... ... ... ... ... ... ... ... 22·77 46·48 2,098'91 3,198'09 ...
Sundry claims ... ... ... ... ... 8·50 3·26 ... ... 147·20 448·53 1,029'03 ...

Logan's ... ... 5324 ... ... Spargo's Reward Gold Mine (1935), N.L. ... ... ... ... ... ... ., . 105,397 ·50 26,318'11 ...
5681 ... ... Twenty Grand ... ... ... ... .. . 63·50 33·17 ... ... ... 81·00 75·93 ...

Voided leases ... ... ... ... .. , ... ... ... ... ... 1,182·31 531·33 ...
Sundry claims ... ... ... ... .. . .. . ... .. . ... 128·95 1,539 ·10 843·44 ...

Londonderry ... ... Voided leases ... ... ... ... .. , ... ... .. . ... 93·13 29,817 ·35 20,886'19 ...
Sundry claims ... ... ... ... ." 19·75 14·67 ... 16·68 38·72 3,015·42 2,421'57 22·42

Mungari ... ... ... Voided leases ... ... ... ... ... .. . ... .. . ... 17·71 735·00 331·78 ...
Sundry claims ... ... ... ... .. . '" ... .. . 1·77 151·34 1,104'44 433·74 ...

Paris ... ... 5311, 5500 ... Lister's Gold Mine ... ... ... ... ... 1,080·00 585·41 ... ... .. . 3,331·00 2,116'73 ...
5311, 5500, 5530 (Lister's Gold Mine) ... ... .. , ... ... ... ... ... ... .. . 8,582'00 4,423'84 ...
5500 ... ... (Paris Central) ... ... .. . ... ... .. . ... ... ... ... 113·00 24·16 ...
5514 ... ... Paris ... ... ... ... ... ... .. . ... ... ... ... ... 696·00 337·87 3·24

Voided leases ... ... ... ... ... ... ... ... ... 4·30 463·00 209·47 ...
Sundry claims ... ... ... ... .. . ... ... ... ... ... 2,037 ·25 501·81 ...

...
llD
o



Red Hill '" Voided leases 14·87 1,551'81 40,797 ·40 31,070·65
Sundry claims 15·29 90·11 1,306·52 704·47

Ryan's Find Voided leases 54·16 151·69
Sundry claims ·44 101·69 228·66

St. lve's '" 5682 ... Alice May ... 40·00 124·66 60·00 130·47
(5617), 5628/9 I ve's Reward Leases 1,617'00 450·47

Voided leases 61·90 146·87 37,600·46 15,603' 59
Sundry claims 211·25 944·85 4,078'56 1,441· 72

\¥annaway Voided leases 19·10 1,813·35 1,047'89
Sundry claims 175·11 1,101'42 1,150'43

Widgiemooltha 5451 Host Group 1,601'00 434·38
5658 Iron Knob ... 6·02 145·00 52·19

Voided leases 9·42 1,108'92 20,362'70 11,292'64 ·17
Sundry claims 3·11 75·00 16·33 46·49 418·92 15,246' 21 6,552·73

From Distrid generally ;-
Sundry parcels treated at:

Sl;ate Battery. Coolgardie *583·27 771·01 *31,533'53 9·65
Australian Machinery and Investment Company's

Cyanide Plant *27·05 *2,932'84 86'31
Frank's Cyanide Plant *1,343·17
Imperial Cyanide Plant ... 26·00 *340,76
Lister's Cyanide Plant *269,23
Paris Central Cyanide Plant *77,64
Parry's Cyanide Plant *23,77
Widgiemooltha Cyanide Plant *1,165'31 ......
Various Works 7·75 3,871'61 *26,465'97 223·06 00

......
Reported by Banks and Gold Dealers 33·86 ·16 14,675'10 715·18 48·25 64·91

Totals 34·25 14·40 36,786'75 12,046'50 7·40 16,667'82 15,596'37 2,347,819'96 1,246,509'99 5,861'74

KUNANALLING DISTRICT.

Carbine ... ... 970s ... .. , Carbine ... ... ... ... ...

1

... ... ... .. . ... ... 13,820'00 7,047·96 ...
970s, etc. ... Carbine leases ... ... ... ... ... ... ... ... ... 687·98 51,991'86 39,862·25 ...

Voided leases ... ... ... ... ... ... ... ... ... ... 20,116'00 5,470·81 '"

Sundry claims ... ... ... '" ... ... ... ... 136·08 93·96 5,851·53 1,946'07 ...

Chadwin ... ... 1014s ... ... Magdala ... ... ... ... ... ... ... 4·94 ... ... ... 285·50 121·78 ...
1020s ... ... Question Mark ... ... ... ... ... 140·00 137·17 ... ... ... 547·00 700·63 ...

Voided leases ... ... ... ... ... ... ... ... ... ... 3,578·55 3,691·68 2·50
Sundry claims ... ... ... ... 23·05 58·00 65·39 ... 14·28 78·02 4,508'55 2,530·10 ...

Duunsville ... ... Voided leases ... ... ... ... .., ... ... ... ... 828·58 17,489·60 8,642'30 ...
Sundry claims ... ... ... ·53 ... 145·25 61·98 ... 3·35 1,020'90 2,461·56 1,778'23 ...

J ourdie Hills ... ... Voided leases ... ... ... ... ... ... ... ... ... 18·00 28,009'74 19,401'09 28·45
Sundry claims ... ... ... ... ... ... ... ... 1·86 49·81 1,648·75 811·80 1'05

Kintore ... ... ... Voided leases ... ... ... .., ... ... ... ... 18·70 169·33 54,044'64 39,197·31 677·88
Sundry claims ... ... ... ... ... 83·75 54·61 ... 111·91 102·70 2,876·13 2,053'88 ...

Kunanalling ... 987s ... Premier ... ... ... ... ... ... 230·00 325·61 ... ·23 ... 4,071'00 2,284'36 ...
919s, 920s, 921s (Kunanalling Gold, N.L.) ... ... ... ... ... ... ... ... ... 6,482·50 5,440'77 ...



TABLE I.-P~·oduction Of Gold and Silver from all sources} etc.-continued.

COOLGARDIE GOLDFIELD-continued.

KUNUNALLING DISTRICT-continued.

I
TOTAL FOR 1945. TOTAL PRODUOTION.

NUMBER OF REGISTERED NAME OF COMPANY OR Alluvial. IDollied and

I
Ore

I
Gold

I
Silver. Alluvial. IDollied and

I
Ore

I
Gold

I
Silver.

MINING CENTRE.
LEASE. LEASE. Specimens. treated. therefrom. Specimens. treated. therefrom.

Fine ozs.
I

Fine ozs.
I

Tons

I
Fine ozs.

I
Fine ozs. Fine ozs.

I
Fine ozs.

I
Tons

I
Fine ozs.

I
Fine ozs.(2,240lbs.). (2,240lbs.).

Kunanalling-contd.
Prior to transfer to present holders ... ... ... ... ... ... ... 690·00 847·30 12·78

988s ... ... Premier North ... ... '" ... ... ... ... ... ... ... 410·00 288·08 ...
Voided leases ... ... ... ... ... ... ... ... 85·90 1,734'92 117,678'66 91,323,50 27·99
Sundry claims ... ... ... ... ... 149·00 52·66 ... 216·53 808·12 12,859'32 8,916'32 ...

Kundana ... ... ... Voided leases ... ... ... ... ... ... ... ... ... ... 465·00 68·12 .. .
Sundry claims ... ... ... ... ... ... '" ... ... ... 305·25 34·63 ...

From District generally ;-
Sundry parcels treated at :

Goldfields Australian Development
Treatment Works ... ... ... ... ... ... '" ... *63'25 .. . ... ... .. . *548,07 .. .
Various Works ... ... ... ... ... ... ... ... ... ... 42·23 ... 1,782'26 *5,061'33 ...

Reported by Banks and Gold Dealers ... ... 1·82 ... ... ... ... 857·98 17·93 ... 5·85 ·49

Totals ... ... ... ... 2·35 23'05 806·00 765·61 ... 1,489'05 5,610'25 351,973'40 248,074-22 751·14

Yilgarn Goldfield.
Blackborne's Voided leases 1,282'50 341·37

Sundry claims 340·50 74-59

Bullfinch ... 4020 Birthday ·95 8·00 60·05
4042 Birthday South 1·03 15-00 50·50
3345 Copperhead ... 7,427'32 2,076'32
3378 Copperhead Deeps ... 13,554'65 4,102'83
3337, 3458 Easter Gift Leases 1,597 ·00 472·43

Prior to transfer to present holders 48·03 3,594'26 1,169-82
3400 Frances May 7·74 8,683'55 3,341'69
3397 Goldfinch 6·73 6,456'03 2,634'10
4009 Reynold's Find 241·00 114-95
3350 Rising Sun ... 2·30 37,059'53 10,837-80
4076 Two Boys ... 191·00 40·40 191·00 40·40

Voided leases 10·14 489,929'07 185,333'68 27,958·4l
Sundry claims 8·47 37·04 7,284' 75 3,949'16

Corinthian 3398, 3425 Corinthian leases 3,081' 83 1,770'09
3398 (Corinthian) 7,383'75 2,543'16
3425 (Corinthian North) 3,951'00 1,934'78
3415 Deliverance ... 3,019·40 3,173'07

Voided leases 135,095,00 30,01l'76
Sundry claims 66·00 82·98 ·68 1,088'35 640·61



Eenuin 4067 ... Lone Pine ... 106·75 29·41
4060 ... Star of Eenuin 2·33 390·25 279·33
3937,4008,4016 Yellowdine Gold Areas, N.L. 7,341·50 7,605'06

Prior to transfer to present holders 281·00 418·04
Voided leases 176·13 1,359·56 1,562·42
Sundry claims ·60 73·97 2,291'60 1,602·46

EvaIlBton ... 3895 Blue Peter 1,288·00 285·84
3868 Evanston 48,125'30 25,848'30 10·]4

3870 Evanston East 34·00 13·59
3869 Evanston North 1,598'76 1,079'93
3888 Goldie's 200·00 43·15
3997 Gravel Pit ... 79·27 238·80 160·25

Voided leases 649·00 230·70
Sundry claims 4·98 503·35 133·66

Forrestonia Voided leases 1,185'00 298·15
Sundry claims 372·00 141·78

Golden Valley 3575, etc. Great Bingin leases 16,771·00 10,248·61
3573 ... (Marie's Find) 742·00 353 ·15
3822 ... (Queen Marie) 180·50 164·83
3248 ... Radio Deeps 178·00 20·62 5,710'58 6,291'15
2994, etc. Radio leases 768·50 626·95 2·70 17,497'80 38,593'97 7·43
3993 ... Stumpy Doodle ·58 2,280'00 824·22 8·99

Voided leases 35·76 10,802'84 10,584·40 2'00
Sundry claims 79·00 15·94 4·58 57·83 6,155·77 4,527'78 1'02

Greenmount Voided leases 45·99 21·62 125,022'64 31,575'09 944·50
Sundry claims ·46 4·27 2,856'58 779·67

I-'
00

Holleton 3788 ... Brittania 278·00 423·91 ""...
3923 ... Holleton East 520·00 40·68 4.764,00 465·89 2'74

(4071) ... Lovelly Lady 127·50 17·05 127·50 17·05
Voided leases 9·33 39,808'75 12,554'58 31·79
Sundry claims 3·75 3,464'05 923·78 '20

Hope's Hill 3414 Pilot ... 19,446'12 2,948·68

4033 Queen Elizabeth 113·00 46·22
Voided leases 74·78 132,361·55 36,369'69 1·00
Sundry claims 18·67 33·36 4,151,02 1,301' 77

Kennyville 3875 ... Victoria 3,592'00 841·55 ·63
Voided leases 18·76 55,581'63 21,520'61 ·59
Sundry claims 5·06 8,237 ·50 2,137 ·54

Koolyanobbing Voided leases 1,707'05 884·28
Sundry claims ·26 580·00 225·46

:Marvel Loch 4046 ... Banker 50·00 19·67
3897, etc. Burbidge Gold Mines, N.L. 72,785'00 7,404·15

3987 ... (Grand National) 19,739·00 2,647 ·30

4003 ... Christmas Gift 1·40 90·00 46·58

3957 ... Comet 1,067 ·00 639·66 6·85
13P.P. Cricket 1,616'00 921·75
3966 ... Donovan's Find 200·05 56·02
3942, 3943 Edward's Reward Leases 1,220'00 491·99 19,007'50 9,663'59
3942 (Edward's Reward) 2,080·00 2,016· 32
3943 ... (Sunshine) ... 3,866'00 2,384'79



TABLE L-Prod7wtion of Gold amd Silver from all sources, etc.~continued.

YILGARN GOLDFIELD--continued.

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR Alluvial. IDollied and

I
Ore I Gold

I Silver. Alluvial. IDollied and

I
Ore

I
Gold

I Silver.
MINING CENTRE.

LEASE. LEASE.
Specimens. treated. therefrom. Specimens. treated. therefrom.

Fine ozs. I Fine ozs. I
Tons

I Fine ozs.
I

Fine ozs. Fine ozs. , Fine ozs. I
Tons

I
Fine OZS. j Fine ozs.

(2,240 lbs.). (2,240 lbs.).

-
Marvel Loch--eontd.

4034 ... ... Firelight ... ... ... ... ... ... ... ... ... ... ... 645·00 117 ·54 ...
3724 ... ... Frances Firness ... ... ... ... ... ... ... ... ... ... 8,012·00 3,731·76 .. ,

3941 ... ... Geelong ... ... ... ... ... ... ... ... ... ... 1·95 413·50 73·37 ...
3683 ... ... Golden Cube ... ... ... ... ... ... ... ... ... 20·27 1,310'00 653·54 .. .
4074 ... ... Greenbird ... ... ... ... ... ... 10·00 4·80 ... ... ... 50·00 98·62 ...
3718 ... ... Karrajong... . .. ... .. . ... ... ... ... ... ... ... 9,106'00 3,231·11 ...
4047 ... ... Lenneberg's Reward ... ... ... ... ... ... ... ... ... 341·00 32·40 .. .
3431, 3781 ... Lenodo Leases ... ... ... ... .. . ... ... ... ... .. . 5,006'00 1,032·14 ·36

Prior to transfer to present holders ... ... '" ... ... ... ... 1,056·00 177·67 ...
3914 ... ... May ... ... ... ... ... ... ... ... ... ... ... .. . 145·00 45·86 ...
3459 ... ... May Queen ... ... ... .. . ... ... ... ... ... ... ... 3,738'00 6,922'23 ...
4073 ... ... Mountain King ... ... ... ... ... ... ... ... ... .. . 17·00 8·75 ...
3970 ... ... Mountain Queen ... ... ... .. . ... 165·00 17·47 ... ... ... 661·00 382·37 ...
3390, etc. ... N.G.M., Ltd. ... ... ... ... ... ... ... ... .. . ... ... 4,067'50 351·36 ·50

Prior to transfer to present holders ... ... ... ... ... ... .. . 2,675'00 459·60 ...
4068 ... ... Try Again ... ... ... ... ... ... 370·00 106·68 ... ... .. . 760·00 281'96 ...
4035 ... ... Undaunted ... ... ... ... ... ... ... ... ... ... 742·00 92·19 ...
4006 ... ... Union Jack ... ... ... ... ... ... ... .. . ... ... .. . 907·00 177·74 1·04

Voided leases ... ... ... .. . ... ... ... ... ... 385·60 626.945,16 176,930·88 2,464'70
Sundry claims ... ... ... ... ... 78·00 13·71 ... 11·35 215·63 33,282'84 12,847'20 ...

Mt. Jackson ... 3449 ... ... Die Hardy ... ... ... ... ... ... ... ... ... ... .. . 365·50 343·86 ...
3859 ... ... Great Unknown ... ... ... ... ... ... ... .. . ... 14·71 708·50 650·97 ...
3418 ... ... Clamp's Central ... ... ... ... .. . ... .. . ... ... .. . 1,232'50 665·35 ...

Prior to transfer to present holders ... ... ... ... ... ... .. . 7,224'00 6,457 ·63 6·34
Vaided leases ... ... ... ... ... ... ... ... .. . 164·60 44,202'28 30,726'43 2,307'43
Sundry claims ... ... ... ... ... ... ... ... 6·44 52·87 9,841'85 4,463'45 70·74

Mt. Palmer ... 3544, etc. ... Yellowdine Gold Development, Ltd. ... ... ... ... 17·80 ... .. . ... 304,234'50 155,392'62 ...
Prior to transfer to present holders ... ... ... ... ... ... ... 1,564'65 2,540·71 ...

Voided leases ... ... ... ... ... ... ... ... ... ... 67·25 22·90 ...
Sundry claims ... ... ... ... ... ... ... ... 1,643'48 18·19 385·25 356·07 ...

l'It. Rankin '" 3555 ... ... No Trumps ... ... ... ... ... .. . ... ... ... ... .. . 5,205·37 819·29 ...
Voided leases ... ... ... ... ... ... ... ... 3·84 5·20 496·00 122·17 ...
Sundry claims ... '" ... ... ... ... ... ... ... ... 491·00 117·59 ...

Parker's Range ... 3520 ... .. . Centenary ... ... ... .. . ... ... ... ... ... ... .. . 1,671·00 440·00 ...
4064 ... ... Groper ... ... ... ... ... 1·65 ... ... ... .. . 32·03 41·00 157·18 ...
4052 ... ... Mclntosh ... ... ... ... ... ... 40·00 43·53 ... ... .. . 332·00 234·03 ...
4000 ... ... Olga ... ... ... ... ... ... ... ... ." ... ... 96·00 114·14 ...
4062 ... ... Victory ... ... ... ... ... ... ... ... ... ... .. . 719·00 518·49 ...
3969 ... ... White Horseshoe ... ... ... ... ... 329·00 252·01 ... ... ... 2,354'60 1,420'09 25·95

Voided leases ... ... ... ... ... ... ... ... ·42 117 ·30 53,185'75 25,965'05 ·45
Sundry claims ... ... ... ... ... 15·00 10·45 .. . 6·59 51·73 10,005'75 4,381'83 8



Southern CroBS ... 4004 Excelsior 866·00 ! 261·16
4018 Fraser's 1,211'50 152·41
4010 Lord Cardigan 280·00 36·13
3944 Nil Desperandum 1,297'00 189·83
4032 Queen Ann ... 20·00 1·98 345·00 39·92
3444, etc. Three Boys Gold Mines, Limited 9,947'00 1,376'56 1·26
3444 (Three Boys) 4,180·00 727·75
3934 ... (Three Boys North) 106·00 14·66
3981 (Three Kings) 104·00 10·01
3444, etc. (Yellowdine Options, N.L.) 8,074'25 2,000·29

Voided leases 4·89 261·35 452,851·68 214,952·47 364'41
Sundry claims .. , 95·90 642·09 8,099'66 2,609'39

vVestonia ... 3308, etc. Edna May (W.A.) Amalgamated G.JYls., 10,861·00 3,779·27 238·15 113,190·00 48,773·85 4,234'06
N.L.

Prior to transfer to present holders 4,092·00 2,867 ·26
4023 ... Greenfinch ... 479·65 432·13

Voided leases 4·06 445,495·49 314,459'63 21·78
Sundry claims 9·51 64·96 3,853·41 2,487'34

From Goldfield generally ;-
Sundry Parcels treated at:

Centenary Cyanide Plant *5·18 *455·52
Copperhead Cyanide Plant *194,15 *16,165·08
Holleton Cyanide Plant ... *13,96 *691,34 47·50
How1ett's Battery ... *61,39 110·00 *13,392·98
Howlett's Cyanide Plant (Banker Sands) *56'92 *56,92
Invermay Cyanide Plant ... *608,49 3·57
Kurrajong Cyanide Plant *409,57
Pilot Cyanide Plant *3,745·95 ......

00
Queen Ann Treatment Works *169,05 on

Radio Deeps Cyanide Plant
- *7,67 *1,488'89

Three Boys Cyanide Plant 7·00 *2,249·37
E. C. and L. C. Wesley's Cyanide Plant *5,37 *1,220·67
Various Works 161·28 *61,553 ·57 36·54

Reported by Banks and Gold Dealers ·60 4·96 1·54 313·91 67·10 9·54

Totals ·60 6'61 15,038'00 5,930·49 238·15 2,180'34 2,835'18 3,579,035'46 1,641,974' 81 38,563'00

Dundas Goldfield.
Bu1dania ... ... ... Voided leases ... ... '" ... ... ... '" .. . ... 3·02 846·05 708·99 ...

Sundry claims ... ... ... ... ... ... ... ... ... 36·53 1,281'02 837·20 ·12

Dundas ... ... ... Vaided leases ." ... '" ... ... ... '" ... 1·88 28·02 6,103'48 2,545·38 155·02
Sundry claims ... ... ... ... ... ... ... ... ·76 413·85 1,761'75 1,019'19 17·81

Norseman ... 1596 ... ... Abbotshall ... ... ... .. . .. . ... 26·00 16·82 ·68 ... ... 2,473'20 1,068'63 752·33
(1656) ... ... Black Cat ... ... ... '" ... ... 10·00 14·70 1·16 ... .. . 35·50 60·96 5·11
1468 ... '" Bronzewing ... ... ... '" '" ... 158·00 155·22 16·44 ... 33·89 1,708·50 1,356'25 86·50
1617 ... ... Caesar ... ... ... '" ... ... ." ... ... ... ... 54·00 42·72 ., .
1319, etc. ... Central Norseman Gold Corporation, N.L. ... ... 73,488'00 24,668'52 17,041·01 ... ." 759,599·20 281,537 ·31 266,944'61

Prior to transfer to present holders ... ... ... ... ... ... 1,663·32 69,436·58 47,782'56 16,508'66
1452 ... '" Cumberland Central ... '" '" ... ... ... ... ... .. . 265·25 72·77 ·19
1462 ... ... Cumberland Central West ... ... ... ... ... ... ... ... 118·00 36·75 ...
1619 ... '" Dunkerque ... ... ... ... ... ... 6·00 5·48 ·47 ... ... 246·75 240·07 4·86
1637 ... '" Ellen Terry ... ... .. , '" ... ... 79·50 120·04 12·90 ... .. . 505·25 770·34 73·74
1421, (1534) ... Empress Gold Mines, N.L. ... '" ... ... ... '" ... ... ... 567·50 516·08 54·61



TABLE I.-Production of Gold a'nd Silver from all sources, etc.-continued.

DUNDAS GOLDFjlELD-cont111ued.

TOTAL FOR 1945. TOTAL PRODUCTION.

NUMBER OF REGISTERED NAME OF COMPANY OR Alluvial. IDollied and I Ore

I
Gold

I Silver. AlluVk'1,l. IDollied and I Ore

I
Gold

I
Silver.

MINING CENTRE. LEASE. LEASE.
Specimens. treated. therefrom. Specimens. treated. therefrom.

Fine ozs.
I

Fine ozs.
I

Tons

I Fine ozs. I Fine ozs. Fine ozs.
r

Fine ozs. I
Tons

I Fine ozs.
I

Fine ozs.(2,2401bs.). (2,240 Ibs.).

I

Norseman-contd.
(1668) ... ... Hopetoun ... ... ... ... ." ... 40·00 68·59 1·96 ... ... 40·00 68·59 1·96
(1653) ... .,. Houghton ... ... ... ... .., 2·52 ... .., ·28 ... 11·52 35·00 27·56 4·18
1665 ... ." Lady Eunice ... ... .. , ... ... 47·75 46·37 4·04 ... ... 47·75 46·37 4·04
1364 ... .,. Lady Mary ... ... ... ... ... ... ... ... ... ... ... 99·00 15·45 ...
(1666) ... .,. Lake View ... ... .. , ... ... 24·00 32·74 2·73 ... .. . 24·00 32'74 2·73
1490, etc. ." Norseman Associated G.Ms., N.L. ... ... ... ... .., ... ... ... 17,917·00 3,216'75 4,981·00

Prior to transfer to present holders ... ... ... .., ... ... ... 83·25 23·47 ...
1315, etc. .,. Norseman Gold Mines, N.L. ... .., ... ... 40,580·00 5,626'00 8,814·00 ... ... 916,142·00 234,454'95 342,347·54

Prior to transfer to present holders ... ... ... .. , ... ... ... 2,656·75 669·38 ...
1588 ... ." O.K.... ... ." ... .. , ." ... ... .., ... ... ... 288·00 133·72 2·37
1661 ... ... O.K. South ... ... ... .. , ... ... 26·00 34·73 3·69 ... ... 64·00 58·13 5·65
1422 ... ... Onkaparinga ... ... .. , ... ... 194·00 331·26 26·12 ... ... 591·75 1,131·79 105·66
1468, 1422 ... Bronzewing and Onkaparinga (prior .,. ... ... ... ... ... ... 843·00 1,396'98 3·62

to cancellation of amalgamation)
1660 ... ." Second Front ... ... .. , ... ... ... .., ... ... ... 24·00 5·78 ·33
1530 ." ." Second Try ... ... .. , ... ." ... 720·00 470·16 50·49 ... 4·37 1,536'75 843·93 101·30
1667 ... ... Sun ... ... ... ... .. , ... ... 22·00 29·38 3·65 ... ... 22·00 29·38 3·65
1657 ... ... Trump ... ... ... .. , ." ... 83·00 31·62 3·05 .. . ... 257·25 111·37 11·39
1624 ... ." Valhalla ... ... .. , ... ." ... 118·50 74·94 5·14 ... ... 334·00 251·62 12·74

Voided leases ... ... .. , ." ... ... .., ... 9·31 10,551·37 891,402'47 585,967'60 36,638·93
Sundry claims ... ... .. , ... ... 202·50 159·25 13·27 1,041·31 3,377 ·55 44,026'91 21,244'36 161·48

Peninsula ... ... 1616 ... ... Day Dawn ... .. , ... .. , ... ... .. . ... ... ... ... 364·75 414·21 3·60
1597 ... .,. Peninsula North ... ... .. , ... ... ... .., ... ... .. . 191·75 231·07 7·54

Voided leases ... ... .. , ... ... ... ... ... ... 24·29 8,817 ·14 5,373'87 ...
Sundry claims ... ... .., ... ... ... .., ... ... .. . 203·00 108·18 ·97

From Goldfield generally :-
Sundry Parcels treated at:

State Battery, Norseman ... ... .., ... ... ... ... ... ... ... 405·39 *24,094'06 1,023·65
Princess Royal Cyanide Plant ... ... .. , ... ... ... .., ... ... ... ... *1,949'04 1,571·78
Various \Vorks ... ... ... ... .. , ... ... ... .., .. . .. . 54·52 483·14 *12,857'24 844·36

Reported by Banks and Gold Dealers ... .. , ·90 1·96 ... ... ... 1,181· 77 42·99 47·50 18·62 ·43

Totals ... ... .. , ·90 4·48 115,825'25 31,855'92 26,001'08 2,235'03 16,245'24 2,731,949' 58 1,233,371' 41 672,444·46

Phillips River Goldfield.
Hatter's Hill Voided leases 4·38 1,499'55 1,182'75

Sundry claims 74·91 21·69 5,225'60 2,720'90 26·09

Kundip 249, etc. Beryl Gold JliIines, Limited 2,365'00 2,330'52 197·78
261 Gem Restored 68·00 10·29

Voided leases 113·28 556·17 82,109'58 58,196'98 3,811·03
Sundry elaims ... ·18 90·27 73·02 6,404·18 1,939·25 54·65



Mt. Desmond

Ravensthorpe

'Vest River

Voided leases
Sundry claims

Voided leases
Sundry claims

Voided leases
Sundry claims

From Goldfield generally :-
Sundry Parcels treated at:

Cordingup Cyanide Plant
Floater Cyanide Plant
Daw and Toleman Cyanide Plant
J. T. Hunt's Smelter Reserve ...
Kundip Cyanide Plant
Various Works

Reported by Banks and Gold Dealers

TOTAL

1·40 I 9·00 3,905'46 6,891'59
32'81 51·01

141·80 24,723'56 26,070'94 4,384'07
163·96 7'68 7,261'67 3,194'41 41·12

10·34 31·06
6·60 3·44

*909,37 4·36
3·46 12·00 *246,96

*342,19
4·67 4·67

16·00 16·26
*1,927 ·99 496·46

164·69 12·14

·18 8·12 607·11 818'28 129,683'03 103,046'67 15,992'66

Outside Proclaimed Goldfield.
Burracoppin '" ... Voided leases ... .. . '" ... ... ... ... ... ... ...

I
710·85 706·38 ...

Slmdry claims ... '" ... ... ... ... ... ... ... ... 372·75 213·97 ...

Donnybrook ... ... Voided leases .. . ... '" ... ... ... ... ... 23·24 ... 1,613'30 816·23 ...
Sundry claims ... '" ... ... ... ... ... ... 44·01 42·29 119·50 15·71 16·18

Jimperding '" 45P.P. .. , Hillsdale ... ... ... '" ... ... ." ... ... ... ... 1,261' 75 298·06 ...

Roebourne '" 68H, 70H ... Corderoy Mines, Limited ... ... ... ... ... ... .. . .. . ... 1,964·50 451'44 10'79
Voided leases ... '" '" ... ~ .. .., ... ... 177·74 93·21 19,975'11 22,105'90 1,258·16
Sundry claims '" '" ... ... ... ... .. . 46·39 88·97 1,074·35 845·13 99·11

Reported by Banks and Gold Dealers '" '" ... ... ... ... ... 6,063·75 170·45 103·50 228'32 ..,

From State generally :-
Sundry Parcels treated at:

Fremantle Smelter, Limited '" '" '" ... ... ... ... ." ... ... ... *1,879'08 1,109'06
Various Works ... ... ... ... ... ... .. . ... ... .. . .. . ... 27·00 *7,233'06 30,417'57
Sundry specimens ... '" '" '" ... ... ., . ... ... 4·24 56·85 ... ... ...
Voided leases and sundry claims ... ... ... ... ... .. . .. . 245·45 14'13 201·60 43·58 ..,

Reported by Banks and Gold Dealers ... '" 38·78 16·29 ... ... .. . 1,019'33 845'80 ... 240·14 59·99

TOTAL '" ... ... 38·78 16·29 ." ... ... 7,624'15 1,311'70 27,414'21 35,076'99 32,969'86



TABLE n.
PROD~CC'fIOX OF GOLD M,D RlI,VER FRO.lf ALL SDURCES, SHOWING IN FINE OUNCES THE OU'l'PUT, AS REPORTED TO THE MINES DEPAR'OIEKT DURING 'l'HE YEAR 1945.

DISTRICT. GOLDFIELD.

Yilgarn ...
Dundas ...
Phillips River ... . ..

Outside Proclaimed Goldfields .,.

Fine ozs. r Fine ozs. j

I-'
00
00

192·59

·18

1·07

1,870'08

Silver.

98,288'93

7·40

238·15
26,001'08

Fine ozs.

541·35

107·38

9,065'90

38·87

50,379'57

4,836'02

876·64

26,746·69

21,378'30

1,586·58

197·34

Fine ozs. I

303,373'31

12,886'16

5,937·70
31,891·30

8·30
55·07

Total Gold I

835·90

... J
8,797 ·67

1,454·46

85·83

4,741'51

488·08

50,369'36

20,782'46

26,693'95

12,812·11

5,930'49
31,885'92

8·12

Fine ozs. I

302,741'05

Gold I
therefrom.

1,466'00

70,877'25

17,744·25

499·00

5,766'75

37,644'15

383,960'25

1,653'00

183 ·10

1,048,342'14

37,592'75
~~

15,038'00
115,825·25

) Ore treated. I
j Tons I

(2,240Ibs.).

7·40

53·27

32·61

20·73

37·45

6·61
4·48

·18
16·29

87·99

151·43

22·21

531·60

589·51

121·51

64·02

I Fine ozs.

I
Dollied and
Specimens.

64·24

42·75

2·81

10·61

47·49

6·52

38·78

8·13

32·01

36·60

·60
·90

107·38

116·80

16·66

Alluvial.

Fine ozs.

}

·18

7·40

1,870'08

Silver.

98,288'93

Fine ozs.

7,146'69
1,919'21

7,278'13
41,689'77

1,411·67
1,312'47
2,516'63
8,008,23
9,540'97

4,186'24
21,535'29
1,025'16
3,618'49

869·21
1l0·35
237·97

164·63
32·71

303,299'41
73·90

12,095'15
791·01

85·83

7,098·28
1,699'39

4,154'44
21,530·88

1,008·63
3,607 ·61

793·30
1l0·35
230·25

7,275·32
41,682·37

1,411·67
917·06

2,499·21
7,859·52
9,506·67

302,701·80
39·25

12,046·50
765·61

1,749'60
68,367'25

760·40
4,550'75

626·00
264·00
326·00

183·10

12,638'75
5,105'50

27,815'50
355,324'75

820·00
987·40

2,392'00
1,729'50

32,535'25

1,048,133 ·14
209·00

36,786'75
806·00

lore treated. ,

I Tons I
(2,240Ibs.).

7·28
72·99

151·43

19·49
1·24

7·72

7·40

31·35
32·67

556·68
32·83
14·40
23·05

366·49
9·93

146·89
8·29

I
Dollied and
Specimens.

I Fine ozs.

48·41
68·39

2·81

28·92
7·49
1·82

26·01

47·45
·04

40·93
1·82

34·25
2·35

12·31
3·17

16·53
3·60
2·92

Alluvial.

Fine ozs.

Kanowna .
Kurnalpi .
East Coolgardie
Bulong ."
Coolgardie ...
Kunanalling ."

District.

Mt. Morgans .
Mt. Malcolm .
Mt. Margaret .
Menzies ."
Ularring ...
Niagara .. ,
Yerilla ...

Marble Bar ."
Nullagine

Lawlers .
Wiluna .
Black Range ."
Cue ... .
Meekatharra .
Day Dawn .
Mt. Magnet ..

North Coolgardie ...

East Coolgardie ...

Yalgoo ...
Mt. Margaret

Broad Arrow
N.E. Coolgardie ...

Goldfield.

Murchison ...

Ashburton .
Gascoyne .
Peak Hill
East Murchison ...

Coolgardie ...

Kimberley ..
Pilbara .

532·28 1,747'29 1,736,591·89 467,626'91 469,906'48 126,599'48



TABLE Ill.
RETURN SHOWING TOTAL PRODUCTION REPORTED TO THE MINES DEPARTllIENT, AND RESPECTIVE DISTRICTS AND GOLDFIELDS FRO:l\l WHENCE DERIVED, TO 31sT DECEMBER, 1945.

w

DISTRICT. GOLDFIELD.

Goldfield. District. Alluvial.
I

Dollied and

I
Ore treated. I Gold

I Total Gold. I Silver. Alluvial.
1

Dollied and
lore treated. I Gold

I
Total Gold. I Silver.Specimens. therefrom. Specimens. therefrom.

Fine I Fine I
Tons

I
Fine

I
Fine I Fine Fine

I
Fine

1

Tons

I Fine
I

Fine I Fineozs. ozs. (2,2401bs.). ozs. ozs. ozs. ozs. ozs. (2,2401bs. ). ozs. ozs. ozs.

Kimberley ... ... ... ... ... ... ... ... ... ... ... 7,932'58 142·43 22,453·15 17,036'31 25,1l1'32 93·00
Pilbara ... ... Marble Bar ... 14,745'75 4,410'08 273,714'37 282,412·14 301,567·97 755·05 l. 24,401·79 5,202'97 351,457·56 373,852·21 403,456'97 783·72

Nullagine ... 9,656'04 792·89 77,743·19 91,440·07 101,889'00 28·67 J
Ashburton ... '" ... ... ... ... ... '" ... ... ... 9,255 ·14 428·60 5,684·25 2,398·70 12,082·44 8,183·68
Gascoyne '" ... ... ... ... ... ... ... .. . ... 677·52 41·57 387·00 517·29 1,236'38 ...
Peak Hill ... ... ... ... ... ... ... ... ... ... ... 3,374·41 5,160·38 609,759·68 291,723·55 300,258·34 2,311·33
EASt Murchison '" Lawlers ... 6,858·86 2,277·48 1,947,921· 76 805,927'39 815,063·73 26,279·64 {Wiluna ... 222·36 1,246'51 8,703,519'09 1,807,889·83 1,809,358'70 2,889·42 8,698'59 21,658'03 12,371,022·82 3,558,317 ·19 3,588,673' 81 51,663·06

Black Range ... 1,617'37 18,134'04 1,719,581'97 944,499'97 964,251·38 22,494·00
Munnison ... '" Cue ... ... 4,960'84 8,054·18 3,372,724·29 913,873'92 926,888'94 118,589'05

Meekatharra ... 14,235·52 17,436·50 2,226,247 ·49 1,268,019·21 1,299,691' 23 5,042·27
~ 24,678·84 57,006·06 8,994,701'91 4,170,742'62 4,252,427' 52 295,372'32

Day Dawn ... 2,990'90 1l,213·18 2,016,227·78 1,339,195· 36 1,353,399·44 169,210·44
JMt. Magnet ... 2,491·58 20,302·20 1,379,502' 35 649,654·13 672,447 ·91 2,530·56

Cl/sOO ... ... ... ... ... ... ... ... ... .. . ... 1,749'07 2,955·70 430,515·21 256,376·66 261,081'43 1,498'07
It. Margaret ... Mt. Morgans ... 3,313'34 9,281·53 1,198,408' 96 698,802·10 711,396'97 5,781·64

1
Mt. Malcolm ... 3,734·38 13,999·64 5,774,565' 99 2,572,520· II 2,590,254 ·13 148,631·13 10,996·86 32,579·56 9,437,460'09 4,408,384·42 4,451,960' 84 216,005'95
Mt. Margaret... 3,949·14 9,298·39 2,464,485 ·14. 1,137,062· 21 1,150,309·74 61,593'18

forth Coolgardie ... Menzies ... 1,616'81 6,307·81 1,450,555 ·19 1,174,026·90 1,181,951' 52 29,736'86
Ularring ... 122·68 6,568'44 368,529'85 343,335·24 350,026'36 6,098·46 4,755'53 18,442'06 2,993,938' 59 2,172,624'81 2,195,822·40 42,290'91
Niagara ... 1,704·65 1,813 ·65 924,601·52 512,969·65 516,487'95 5,603·60

JYerilla ... 1,311'39 3,752·16 250,252·03 142,293·02 147,356·57 851·99
Broad Arrow ... ... ... ... ... ... ... ... ... ... 21,881·11 26,135'35 1,269,701·35 692,157·72 740,174·18 5,262·41
N.E. Coolgardie ... Kanowna ... 106,446'98 12,636'97 996,319·56 621,689·94 740,773'89 3,039'73

} Il9,266·'l 20,919'02 1,009,468' 88 640,110'16 780,295'99 3,050·95
Kurnalpi ... 12,819·83 8,282·05 13,149'32 18,420·22 39,522'10 1l·22

EASt Coolgardie ... East Coolgardie 33,231·09 40,355·73 50,506,172 ·16 26,853,873 .07 26,927,459'89 3,470,536'07 60,606·63 56,350·69 50,684,864·46 26,984,330'81 27,101,288'13 3,470,548'99Bulong ... 27,375'54 15,994'96 178,692·30 130,457·74 173,828'24 12·92

1,533,947'70 I 6,612· 88Coolgardie ... ... Ooolgardie ... 16,667 ·82 15,596'37 2,347,819'96 1,246,509·99 1,278,774'18 5,861'74 } 18,156'87 21,206·62 2,699,793·36 1,494,584·21
Kunanalling ... 1,489·05 5,610·25 351,973·40 248,074'22 255,173·52 751·14

Yilgarn ... .. , ... ... ... ... ... ... ... ... '" 2,180'34 2,835·18 3,579,035·46 1,641,974' 81 1,646,990'331 38,563'00
Dundas ... '" ... ... ... ... ... ... ... ... ... 2,235·03 16,245·24 2,731,949·58 1,233,371·41 1,251,851.68\ 672,444·46
Phillips River ... ... ... ... ... ... ... ... ... .,. 607·11 818·28 129,683'03 103,046·67 104,472'06 15,992'66

Outside Proclaimed Goldfields ... ... ... ... ... ... ... 7,624·15 1,311·70 27,414'21 35,076'99 44,012·84 \ 32,969·86

... ...
I

... ...
1

...
1

... 329,078'38 289,439'44 97,349,290,59148,076,626'54148,695,144,36 4,863,647'25
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TABLE IV.
T01'AL OUTPUT OF GOLD (BULLION AND CONCENTRATES ENTERED FOR EXPORT AND GOLD RECEIVED AT THE

ROYAL MINT, PERTH), FROM 1ST JANUARY, 1886 TO 31ST DECE::'>IBERJ 1945; SHOWING IN FINE

OUNCES THE QUANTITY CREDITED TO THE RESPECTIVE GOLDFIELDS.

Year. Export. l\fint. Total. Export. l\1int. Total.

KBIBERLEY. PII1BARA.
Fine ozs. li'ine ozs. Fine ozs. Fine ozs. Fine ozs. Pine ozs.

Prior to 1942 22,422'00 12,490'15 34,918 ·21 147,484'05 280,307'59 427,792'24
1942 005·88 605·88 127· 94 15,747'25 15,875·1IJ
1943 2'19'60 249·60 16,222'38 16,222'3~
1944 154·00 154·00 234· 00 12,871'67 13,100'27
1945 113·81 113·81 8,203'99 8,203·90

Total 22,422'00 13,169'44 30,041'50 147,847'19 333,352'88 481,200·07

Prior to 1942
(a) WEST PILBARA.. ASHBUR'PON.

4,351'1l 20,700'61 31,111·72 4,104'90 5,063 ·53 9,7g~:~~1942 95·42
1943 33·57 33·57
1944 60·21 69·21
1945 53·36 53·30

Total 4,351'1l 20,760'01 31,111'72 4,104·90 5,015 ·09 10,020'05

Prior to 1942
(b) GASCOYNE. (c) PBAK HnL.

243,002·10304'55 1,003'89 1,308'44 41,102·76 201,959'34
1942 253'82 253·8~
1943 388·52 388·52
1944 446'42 446·42
1945 389·95 389·95

Total 304'55 1,063'89 1,368'44 41,102·76 203,438'05 244,540·81

Prior to 1942
EAST l\IURCIIISON. MURCHISON.

248,242'17 2,708,605 ·19 2,956,847'36 1,572,202'46 2,805,423' 00 4,377,715 ·40
1942 3,850 '32 82,262'14 86,1l2'46 853·58 85,325'67 86179·25
1943 3,025'25 63,725'90 66,751'15 568·11 25,431'90 26;000·10
1944 23·76 44,026'42 44,050'18 1·18 16,:304' 32 16,305·50
1045 3,723'82 43,178'04 46,901'86 18,·108,50 18,408·50

Total 258,805' 32 2,942,607' 69 3,201,563' 01 1,573,715·33 2,050,98:3 ·48 4,524,608·81

Prior to 1942
(d) YAWOO. (e) MT. MARGARE'P.

4,200,430 '2813,543'93 184,894'73 198,438'60 689,577 ·54 3,519,858'74
1942 6'80 2,981'14 2,987'94 1,867'53 41,4H7'1l '13,304'641943 22·42 1,272'93 1,295'35 411·b7 24,666'82 25,078'60
1944 1,042'47 1,042'47 2H7·57 23,.114':3:3 23,711'HO1945 788·86 788'86 413 ·27 20,755'71 21,168'9S

Total 13,573'15 190,980'13 204,553 ·28 OH2,507'78 3,030,lH2'71 4,322,760' 4H

Prior to 19.12
(f) NORTH COOLGAI\DIR. (g) BROAD ARROW.

263,001'01 1,946,226' 20 2,209,287' 87 122,324'23 3m,254'00 513,578'83
1H42 12'82 19,339'58 19,352'40 OH'14 8,950-04 H,01H'18
1943 H7'63 8,220'58 8,318'21 40'24 7,318'34 7,304' 58
1H44 3·08 5,937'46 5,H40'54 8'56 2,398'22 2,406'78
1945 48·02 4,792'75 4,841'37 1·33 976·n H77 '44

Total 203,223'76 1,984,516 '63 2,247,740'39 122,449'50 410,897 ·31 5:33,340' 81

Prior to 1942
(f) NORTH-EAST COOLOARDIB. (t) EAST COOI.GARDIK

235,812'00 455,105'42 090,977'42 7,013,005' 30 20,231,318' 63 27,244,383 ·HO
1942 l!l·42 494'60 514'02 7,246'74 443,50H' H4 450,756'08
IH43 6'03 395·36 401·30 828'72 316,36H' 51 317,lH8'23
1H44 38'71 4\)2'21 530' H2 488·24 2H3,Ol\)' 88 2\J4,408 '12
1945 235 ·28 235 ·28 513 ·14 31H,060 ·21 :310,573'35

Total 235,876'16 450,782'87 092,f5GB' 0:3 7,022,142'20 I- 21,004,178 ·17 28,626,320' :37

(h) COOLGARDIE. YILGARN.
Prior to 1942 662,573 ·28 1,095,87H' 04 1,758,452'32 217,424-07 1,427,6!l7· 70 1,645,122' 67
1H42 58·32 32,lHH'57 32,257'8H H29·R2 30,705 ·37 31,695' J9
1943 172'36 16,897'52 17,060'88 GOO'83 14,505'05 15,l05'S8
1944 48·59 14,022'60 14,071'lH 87·90 H,287'35 9,375':25
1945 55·55 n,5HO'78 n,640':33 12·47 5,160' 98 5,173'45

Total 602,H08'1O 1,170,589' 51 1,833,4H7 ·01 219,055 ·99 1,487,416'45 1,700,472'44

Prior to 1942
(i) DUNDAS. (j) PHILLIPS RIVER.

101,935 ·83168,814'53 1,010,051'80 1,178,866' 33 40,571'16 61,364 '67
1942 74'13 66,630'78 66,704'91 23'50 96,1,46 H87'00
1943 40·35 44,1l5'34 44,155'G9 1'88 80·80 82·G8
19401 376'43 38,559'52 38,H35'95 5·85 106·HH 112·84
1945 55'81 29,157'22 29,213'03 109·98 109·98

Total 169,361'25 1,188,514' 66 1,357,875' 91 40,602'39 62,626'90 103,229'29

4J DONNYBROOK. OUTSIDE PROCLAIMBD GOLDFIELDS.
Prior to 1942 282·21 557 ·53

I
8:39·701 20,077'90 34,394'25 54,472'15

1942 536·42 881·20 1 'U7·G2
1943 586·65 172·87 '759'52
19<14

I
210·52 '186,69 697· 21

1945 205·37 455·81 661·18

Total 282·21 557'53 839·74 21,616'86 36,3HO'82 58,007'08

(a) Prior to 1st May, 1898, Included with Pllbara, and abolished 12th July, 1929. (b) Prior to l\Iarch, 1899, included with Ashburtoll.
(c) From 1st AUllust, 1897. (d) Prior to 1st April, 1897, included with Murchison. (e) From 1st August, 1897. (f) Prior to 1st May,
1~96, included WIth Coolgardle. (g) From 1st September, 1S97. (h) Declared 5th April, 1894, to which date included with Yllgarn.
(t) Prior to 1803, Included with Yilgarn. (j) Prior to 1902, Included in Outside Proclaimed Goldfields. 1r Abolished 4th March, 1908.
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TABLE V.

TOTAL OUTPUT OF GOLD BULLION, CONCENTRATES, ETC., ENTERED FOR EXPORT AND RECEIVED AT THE

PERTH BRANCH OF THE ROYAL MINT.

FROM 1st JANUARY, 1886.

Year. Export. Mint. Total. I Estimated Value.

fine ozs. fine ozs. fine ozs. £A.
1886 ... ... ... ... ... ... 270·17 ... 270·17 1,147
1887 ... ... ... ... .. . ... 4,359'37 '" 4,359'37 18,518
1888 ... ... ... ... .. . .. . 3,124' 82 ... 3,124·82 13,273
1889 ... .. , ... ... ... ... 13,859'52 ... 13,859'52 58,871
1890 ... ... .. . ... ... .. . 20,402·42 ... 20,402'42 86,664
1891 ... ... ... ... ... .. . 27,116'14 ... 27,116'14 115,182
1892 ... ... ... ... ... .. . 53,271'65 ... 53,271'65 226,284
1893 ... ... ... ... ... ... 99,202'50 ... 99,202'50 421,385
1894 ... ... ... ... ... ... 185,298'73 ... 185,298'73 787,099
1895 ... ... ... ... ... .. . 207,110·20 ... 207,110·20 879,749
1896 ... ... ... ... .. . ... 251,618·69 ... 251,618'69 1,068,808
1897 ... ... ... ... ... ... 603,846·44 ... 603,846'44 2,564,977
1898 ... ... ... ... ... .. . 939,489'49 ... 939,489'49 3,990,697
1899 ... ... ... '" ... ... 1,283,360·25 187,244'41 1,470,604'66 6,246,732
1900 ... ... .. . ... ... ... 894,387·27 519,923'59 1,414,310'86 6,007,610
1901 ... ... ... ... ... ... 923,686'96 779,729'56 1,703,416'52 7,235,654
1902 ... ... ... '" ... .. . 707,039'75 1,163,997' 60 1,871,037'35 7,947,661
1903 ... ... ... ... .. . ... 833,685'78 1,231,115' 62 2,064,801·40 8,770,719
1904 ... ... ... ... ... ... 810,616'04 1,172,614'03 1,983,230'07 8,424,226
1905 ... ... ... ... ... '" 655,089'88 1,300,226' 00 1,955,315'88 8,305,654
1906 ... ... ... ... .. . .. . 562,250'59 1,232,296'01 1,794,546·60 7,622,749
1907 '" ... ... ... ... ... 431,803·14 1,265,750'45 1,697,553' 59 7,210,750
1908 '" ... ... ... ... ... 356,353'96 1,291,557 ·17 1,647,911'13 6,999,881
1909 ... ... ... ... ... ... 386,370-58 1,208,898'83 1,595,269·41 6,776,274
1910 ... ... ... ... '" ... 233,970·34 1,236,661· 68 1,470,632'02 6,246,848
1911 ... ... ... ... ... .. . 160,422'28 1,210,445 -24 1,370,867' 52 5,823,075
1912 ... ... ... ... .. . ... 83,577 ·12 1,199,080'87 1,282,657'99 5,448,385
1913 ... ... ... ... ... .. . 86,255'13 1,227,788 ·15 1,314,043·28 5,581,701
1914 ... ... ... ... .. . ... 51,454'65 1,181,522'17 1,232,976·82 5,237,352
1915 ... ... ... ... ... .. . 17,340'47 1,192,771' 23 1,210,111' 70 5,140,228
1916 ... '" ... '" ... ... 26,742·17 1,034,655'87 1,061,398'04 4,508,532
1917 ... ... ... ... .. . .. . 9,022'49 961,294'67 970,317 ·16 4,121,646
1918 ... ... ... '" ... .. . 15,644'12 860,867'03 876,511'15 3,723,183
1919 ... ... ... ... .. . ... 6,445,89 727,619'90 734,065'79 3,618,509
1920 ... ... ... ... ... ... 5,261·13 612,581'00 617,842'13 3,598,931
1921 ... ... ... ... '" ... 7,170·74 546,559'92 553,730·66 2,942,526
1922 ... ... ... '" ... .. . 5,320'16 532,926'12 538,246·28 2,525,812
1923 ... ... ... ... ... ... 5,933·82 498,577'59 504,511'41 2,232,186
1924 ... ... '" ... ... ... 2,585·20 482,449'78 485,034'98 2,255,927
1925 ... ... ... ... ... ... 3,910·59 437,341'56 441,252'15 1,874,320
1926 ... '" ... ... '" ... 3,188·22 434,154'98 437,343·20 1,857,715
1927 ... ... ... ... ... ... 3,359'10 404,993'41 408,352'51 1,734,572
1928 ... ... ... ... ... ... 3,339'30 390,069'19 393,408'49 1,671,093
1929 ... ... ... ... ... ... 3,037 ·12 374,138'96 377,176·08 1,602,142
1930 ... ... ... '" ... ... 1,753'09 415,765'00 417,518'09 1,864,442
1931 ... ... ... '" '" ... 1,726'66 508,845'36 510,572'02 2,998,137
1932 ... '" ... ... '" ... 3,887,07 601,674'33 605,561'40 4,403,642
1933 ... ... ... ... .. . ... 2,446'97 634,760'40 637,207'37 4,886,254
1934 ... ... ... ... ... ... 3,520,40 647,817'95 651,338'35 5,558,873
1935 ... ... .. . ... ... .. . 9,868,71 639,180'38 649,049'09 5,702,149
1936 ... '" ... ... ... .. . 55,024'58 791,183 ·21 846,207'79 7,373,539
1937 ... ... ... ... ... ... 71,646'91 928,999'84 1,000,646'75 8,743,755
1938 ... ... ... ... ... .. . 113,620'06 1,054,171'13 1,167,791'19 10,363,023
1939 ... ... .. . ... ... .. . 98,739'88 1,115,497' 76 1,214,237'64 U,842,964
1940 ... ... ... ... ... .. . 71,680,47 1,119,801· 08 1,191,481'55 12,696,503
1941 ... ... ... ... ... ... 65,925'94 1,043,391'96 1,109,317'90 U,851,445
1942 ... '" ... ... ... ... 15,676·48 832,503'97 848,180'45 8,865,495
1943 ... ... '" ... ... ... 6,408'34 540,067'08 546,475 ·42 5,710,669
1944 ... ... ... ... ... .. . 1,824· 99 464,439'76 466,264'75 4899997
1945 ... ... ... ... ... ... 5,029'38 463,521'34 468,550'72 5,010,541

Total ... ... ... ... 11,516,374'31 38,701,4731-14 50,217,847 ·45 276,296,675

Estimated total par value of above production
Premiums received on sales of gold during 1920-1924 and 1930-1944 (approximate)

Estimated Total ...

Gross estimated value of gold won (including £161,448, bonus paid under the Common­
wealth Bounty Act, 1930) ...

1944.
£

211,321,534
59,964,600

£A271,286,134

£A271,447,582

1945.
£

213,311,810
62,984,865

£A276,296,675

£A276,458,123
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TABLE VI.-MINERALS OTHER THAN GOLD.

GE!\'ERAL RETURN OF ORE AND MINERALS} OTHER THAN GOLD} SHOWING THE QUANTITY PRODUCED AND THE VALUE

THEREOF AS REPORTED TO THE MINES DEPARTMENT FROM THE RESPECTIVE GOLDFIELDS AND MINERAL FIEI,DS,

DURING 1945, AND PREVIOUS YEARS.

ALUNITE (POTASH'. ARSRNIO.t

Period. Yilgarn Goldftled. Total. East :iloIurobison Goldfield
(Wiluna District).

Quantity. Value. Quantity. Value. Quantity. Value.

ton•. £ tons. £ tons. £
Prior to 1942 26,308'70 483,691
1942 2,727'00 57,267
1943 2,283'00 47,943
1944 943·20 14229 943·20 14,229 2,304'00 48,384
1945 1,3'\8'80 23,902 1,358'80 23,902 1,989'01) 41,771

Total 2,302'00 38,131 2,302'00 *38,326 35,611'70 679,056

* Includes Alunite valued at £195 from State !(enerally. t By-product from WilUl1<t Goldfields, Ltd.

ANTUIONY.*

Period. East :ilolurchison Goldfield. I Pilbara Goldflled. I Total.

Cone. I Metal. I Value. I Cone.
I

:iloIetal. I Value. I Cone. I Metal. I Value.

tons. ton•. 1; ton•. tons. £ ton•. tons. £
Prior to 1942 . .... .... .... 3,869'06 1,837'39 37,202 27·29 10·13 252 t3,917'13 1,859'08 37,945
1942 .... .... .... .... 1,670'77 879·24 22,820 12·65 5·58 207 1,683'42 884·23 43,027
1943 ..-. .... .... .... 1,742'43 848·23 63,295 24·83 11·65 647 1,767'26 859·88 63,942
1944 .... .... .... .... .... ,... .... 5·92 3·60 252 5'92 3'60 252
1945 .... .... .... .... .... .... .... .... .... .... ... .... ....

Total .... .... .... .... 7,282·26 3,564'86 123,317 70'69 30'96 1,358 7,373'73 3,607'38 145,166

" By product of Gold :iloIining. t Includes 20·78 tons Couc. containing 11·56 tons lIIetal value,l at £·191 from State generally.

ASBESTOS.

Period. Asbburton Goldfiel'l. I Pilbara Goldfield. I State Generally. I Total.

Quantity. I Valne. I Quantity. I Vaiue. I Quautity. I Value. I Quautity. I Value.

tons. £ tons. £ tons. £ tons. £
Prior to 1942 .... .... .... .... 10'00 959 1,650'00 73,27!l "1,30l'!l8 32,417 "2,961'98 106,655
1942 .... .... .... .... .... ....

"12'25
119·03 5,788 119'03 5,788

1943 .... .... .... .... .... .... .... 45G 230·83 12,519 243'08 12,975
1944 .... .... .. .... .... .... .... 2·00 200 306'53 10,656 308·53 10,85(\
1945 .... .... .... .... .... .... .... .. .. .... 1,091'94 44,662 1,091'94 44,662

Total .... .... .... .. .. 10'00 959 1;664'25 73,935 3,050'31 106,042 4,724'56 180,936

* Includes 5 tons valued at £20 from East Coolgardie Gole!fleld.

BERYL ORE.

Pcrioe!. Pilbara Goldfield. I :iloIurcbison Goldfield. I Coolgardie Goldfield. 1 State Generally. I Total.

Quantity. I Value. I Quantity. I Value. IQuantity. I Value. I Quantity. 1 Value. I Quantity.j Value.

,

tons. £ tons. £ tons. £ tons. £ tons. £
Prior to 19,12 .... .... .... .... .... .... .... .... .... 9·55 83 9·55 83
1942 .... .... .... .... .... .... .... .... .... .... ....
1943 .... .... .... .... 476·75 13,560 .... .... .... .... 38·74 1,004 515'49 14,564
1944 .... .... .... .... 298·89 9,380 21·53 824 28·71 945 37·83 1,452 38(\·96 12,602
1945 .... .... .... .... 11'13 324 3'00 104 19·23 519 ·25 5 33'61 *95~

Total .... .... .... 786·77 23,264 24'53 928 47'94 1,464 86'37 2,544 1 945·61 28,201

* Incomplete.
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r['AlJU: VI .--- M i ncm/s other than (; o/(!-·--eolltillned.

Veriod.

1~J<;X'l'OXl'I'E.

State Gonorally.

BIS)lUl'Jj

State Generally. Collie l\1incral Field.

CUYS.

State Generally. Total.

Quuntit,y. Value. QUitntity. Value. Qnantity. Value. Quantity Valne. Quantity. Value.

Prior to 10·12
HJ4?
1\l4:3
]OH
J!l45

tons.

]5'70
]59'0:3
290'00

50'00

); Ib8.
3,308'40

33
;~:J7 SliO' 00
ono *1,042-00
J20 500'00

£­
1,020

tOllS.
1,05] ·00

£ tons.
738 5,290'55

707·50
2,111·75
l,m5-50
2,363 ·00

£­
3,400

440
1,387
l,72G
1"124

tons.
0,~50'55

707 ·50
2,111'7[')
l.G15·50
2,363 ·00

f,
4,144

44!)
1,3R7
1,72G
1,424

Tofal 515'63 1,150 5,506 '40 1,800 1,051'00

* Amended.

738 12,187' 30 8,392 13,238' 30 9,130

COIL

Collie Coaltield. \VCRt Kimberley
Goldtield.

CO!'!'E" O"E.

Vilhara, GoldHeld.

IIIarble Bar District. Nullagine District.

West Pilbara
Goldfield.

Ashbmton Goldfield.

Quantit,y. Valne. Quant.ity. Valuc. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Valne.

Prior to 1042
10,12
1043
]OH
]0,15

Total

tOllS.
100'8~

109 ·83

£
1,702

1,702

tons.
32·87

32·87

£­
38G

386

tons.
14·00

14.·00

£- tons.
,180 82,745'45

480 82,745'45

£
7'18,482

748,482

tons.
353 ·07

353·07 6,481

l'eriod.
East, J\Iul'chison

Peak Hill Goldfield. Goldfield. l\Iurehison Goldfield.
(Lawle!'s Distriet).

Yalgoo Goldfield. 1'\ol'thampton
Mineral Field.

Yandallooka
Mineral FIeld.

Quantity. Value. Quantity. Value. Quantity. Valne. Quantity. Value. Quantity. Value. Quantity. Vaiue.

Prior to ] \.142
l042
]0·13
HH4
1M5

Totlll

tons.
1,030'10

13·25

1,043'35

£
32,3G4

2G8

32,632

tons.
238· 5G

\.1·43
·40

20·80
0· ]2

288·75

£ tons.
'1:,525 1,024'02

152
33

183 18·00
]50

5,052 1,04-2' 02

£­
11,230

5-1

11,290

tOllS.
38·40

:30'45
68·85

); tons. £
413 24,026'25 119,497

205

618 24,026' 25 119,497

tons.
171· 55

171·55

£
1,880

1,889

l)eriod. Mt. Margaret
Goldfield.

:North Coolgardie
Goldfield.

(Menzies District).

COPPBR ORB-conNn'Ucd.

East Coolgardie
Goldfield (East Cool­

gm'die District).
Phillip" River

Goldfield.
Yilgarn Goldfiel'!.

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value.

Prior to ]5)42
11)42
11143
JOH
HI45

Total

tons.
47,8GO'52

47,860'52

('

230:840

230,846

tons.
(i'12

6 ·12

);
51

51

tons.
50·07

t50·67

); tons.
;liIJ !)5,747'03

0·40

tJ ·21

379 95,757'64

);

588,4G'1
241

*130

588,835

tons.

10·00

16·00

£

77

77

COPPER ORE-COllti1wetl.

" Metallic value.

DIATOiltACEOUS
ji}AR'l'H.

DOLOJII'l'E. DIA::\IONDS.

J?criod. State Generally. Total. State Generally.
Murchison Goldtield.

(3m. lVL~gnet

District,).

Pllbara Goldfield.
(Nnllagine
District).

Murchison Goldfield.
(Cue District).

Quantity. Value. Quantity. Value. Quantity. Valne. Quantity. Value. Quantity. Value. Quantity. Value.

Prior to
1942 ...
1043
10H
1945

1042

tOIlS.

18·30 250

tOllS.

253,406' 7,1
48'OR

'·10
4G·Ol
39·57

);

1,747,401
73R

33
3G7
:304

tOllS.

40·00

*SO·oo

);

0,10

480

tOllS.

158·51
105·35

795
502

carats. £

24

carats
(cut and

rough).
18,373 ·00

);

1,tiO\J

18·30Total
I----I·---I----I-----B----I----I----I------------B----I---

256 253,600'80 1,748,903 70·00 1,120 263·86 1,297 24 18,373'00 1,609

• Late report for 1042.
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'l',\IlU: \T--JfiJII'I'II/s oilll'/' !filII! Oo/d---cnutinnc<l.

BUEHY. ]!'ELSPAIL GLASS SAND.

Period. State Generally. Coolgardie Goldfield. state Generally. TotaL State Generally.

Qnantity. Valne. Q.ua.ntity. Value. Quantity. VahlC. Qnantity. Value. Quantity. Value.

£ tons. £
0<1,422 52·00 58

!l,73{ 111'00 HI
G,!l2{ 340'30 3M

10,531 157 ·50 20-!
'1,321 175'00 227

85,931 835'55 934

£tons. tons. s:: tons. £ tOllS..
2,j.,85D·2S i):J,G07 415'00 816 25,274'25

130 ~:~~~:gg ~-~:~A~ ~l: ~g ~~ ~:~~~: ~g
1,881-00 1O,:37fi 77·50 155 1,058'50
1,234· 50 ·:1,:.121 1,Za4' 50

--.;s-:OOI------;go- 33,504'25 .----84,8831--528.00 "--~50 34,032·25"1Total

Prior to 1.942
1.942
1.943
1944
1.945

G., DOT,INrl'N. Gldl..UCOXI'l'B. GHAPHI'l'B. LEAD Om,.

Period.
PilIJara Goldfield.

(1Iarble J3ar
District).

state Generally. State Generally. Northampton
Miueral Field.

State Generally.

Prior to 1942
1!l42
1943
1944
1945

Total

Quantity. Valne. Quantity. Value. Qnantity. Value. Qnantity. Valne. Quantity. Valne.

tom;. £ tons. £ tons. £. tons. £ tons. £
1'00 1.12 2,147'50 17,671 1'10 12 4lG,714'89 1,280,207 107'00 1,529

260'00 G,500 G·OO 30
!l8'00 2,4-50 11·00 :")5 1,250'00 1,100

IH·OO 3,GOO
180 ·00 4,500

1'00 112 2,829'50 34,721 18·10 97 417,964'89 1,281,307 107'00 1,529

II~EAD ORE-continued. *.LII\IgSTONI~.

I")Cl'iod. Total.
1\Turehison
Goldfield

(Cue llist.rict.).
Yilgarn Goldfield. State Geuerally. Total.

Prior to 1942
1942
1943
194'1
1945

~l)otal

Quautity. Value. Quantity. I Yalue. Quantity. Value. Qnantity. Value. Quautity. Value.

£ tons.
I

.£ .£ tons. £ tons. £tons.

I
tons

HG,821·89 1,281,736 298·00 77? 2,548'00 1,G07 90,85\)'00 If),Dll 93,70;) ·00 18,2\J0

1,250-00 1,100 I
.... .... I ....
.... .... :: I::---_._--- ----- ---_._- --------- ---'-~

1418,071'89 1,282,836 298'00 772 2,548'00 1,607 90,859'00 15,911 93,705'00 18,290

• Only reported to year 1907.

Gyl'SU}'[. IRON ORE.

l)eriod. Yilgarn Goldfield. State Generally-. Total. State Geuerally,

Prior to 1942
1\)42 .
1943 ..
194{ ..
19'15 .

Total

Qnantity. Yalue. Quantity. Value. Quantity. Value. Quautlty. \Tat tle .

tons. .£ tons. .£ tons. £ tOllS. .£
1l,37H10 lO,SH2 101,GI8·00 120,803 112,092'00 l:H,GOf, *57,830'00 3Ct,G95

2,877-55 3,13G 2,877' 55 :3,1:3G 150·00 225
9:35·:30 880 \J:35'30 880 84-:35 l')'

3,G04'45 3,723 3,G04'{5 :1,722
7,232' 50 \J,l:3G 7,2:32'50 i),I:3G

--------------
11,374'00 10,892 116,267 ·80 137,678 127,641'80 148,570 58,064'35 37,048

* In('ludcs 450 tons Irom East Coolgardie Goldfield.

,PUO:::'PHATICI
GUANO.

Pf'I'iod.
gast Coolgal'clie

Goldllt'ld (Enlon!!
Distriet). "

Total. Peak Hill Goldfield. State Generally.

Prior to 1942
1942
194:3
J944
1945

Tota}

Qnantity·1 'talue. Quant.it.y. Valtle. Quantity. Value. Quantity. I Valne. Quantity. Value.

tOllS.

I
£ tons. £ tons. £, tollS. t tons. £

[)24'40 1,140 207 ·00 242 l,lt)] ,,11 1,:382 77·00 430 59·73 :314
.... 25'00 WO 25·00 100

:12'00 21
2,215·00 12,18:3
8,48:3'00 4G,65G

---------"---- ----- ------'-
924'40 1,140 292'00 342 1,216 '41 1,482 77·00 486 10,799·73 59,174



TAB!'I'; VI.-,JJliJ!!'rul" ollt!'r IhuiI Oolrl--coutilll1cd.

nU"a. P1'1U'l'1<;8. I RED OXIDE.

State (~l;llerall~r. Duuda...; (;oldfipld. E!l,-:j ('(lol!ranlie
(:oldtit'ld.

:\llll'dll"On
C:ol<lfif'11j

('lie ])j,fricf).
~t;1tp 1}(·!H',I'illly. Total.

Quantit~r. Value. QllanIity, YaltH'. Qlla"fIf)'. V;\lllf~. Q"anfIfy. \7'"l.lt', Qw:ul~jl~·. \ Valllf'. ()'W"fitv·1 V;l!IH',

UJ', £ tOllR. ); t()n~. £, tOilS. £ 1"OJl~. £ hm8. £:
l'riol' 10 JD·t2 *9,012-00 ;')32 [7·[,047' 51; ·15,4\H; nn:,;··w H.7:.1O fi\l'3 ··HI n.7:10
liH2 'IS\1'OO 115 =Hi,g·OO n07 I~,; 'OU I.:WO 14:H)I) I.:lnn
l!H:; 1:UlO7·75 71f, 1=1,0·t2·00 IH.OiS l:i <L, -Ili :JS2·00 :;.820 :HI7·00 :1.80fl
1\14~ 8,:307'50 1.27H 4'I,fi48'UO fi8,:)40 2(HlI) 80 7·1 ,00 ;')1i3 85I·OO 7.f)(i4 O{:j'OO 7.707
] n~,5 GH,504 -00 102,05:;

" 50·00 :320 HOO'OO 2, itiG fi50'OO :\,08H

rrotal 31,676 ,25 2,64.1 "" cnn. Cl 235,574- 35·35 I 126 124,,00 883 2,002'00 15,088 2,828'75 22,749

* Inclnrles 78,G8 Ibs. Crmle :JIieH..

SrrNlm LEAD OnE.

Prior to 10;1,2 from i\rt. l\Iargaret Goldfh'ld.

~O,\l'tS'I'())\E.

Period.
PUbara Goldfield

(Marble Bar
DIstriet).

Ashhnrt(}ll
Goldl1cl(l. Total. (}reenlmshe~

l\Iineral Field.
stalc 1:"""l'aIly. 'I'utal.

Quautity. Value. Quantity. Value. Qnantity. Value. Quantity. Value. Quantity. Value. Quantiit,y. V.tlue.

tons. £ tOilS. ); hms. I': tOilS. £ tOilS. ); tt)ll~. );

Prior to 10,12 l()5·00 3,GStI 2,!J74'00 35,70G :3,IG!J'OO ;30,.ifd
1942 255 ·00 050 10'00 25 :2G5'OO 1)70')
1\1')3
1\144 2G2 '00 828 262 ·00 o;Zi)
1045

Total 195·00 3,658 2,974'00 35,796 3,169'00 39,454 517·00 1,778 10'00 25 527 ·00 1,303

TAI,C.

l)eriod. East Coolgardie
Goldfield.

East Coolgal'uie
Goldfield.

(Buloug DIstrict).
Yilgarn Goldfield. State Generally. Total.

l'rior to 1042
19,)2
1!J48
1\)44
1045

Tota.l

Quantity. Value. Quantity. Yalue. Quanfity. Value. Quantity. Valuc. Quantity. Value.

tons. £ tons. ); tons. .£ t.ons. ,£ tons. .£
!J5'''0 G77 204·85 1,292 200· 75 U)1iD

88'00 57 178 ·40 1.070 178·40 1,070
72·55 170 20·00 GO 342 ·80 2,057 802,80 2,117

123 ,00 788 128·00 781<
50·00 254 59'00 254-

110·55 227 95·40 677 20·00 60 907'55 5,411 1,022'95 6,148

TIN.

----------------'-'---c-''-------------"'---'--'-------- -------

Kimberley Goldfield.

Quantity.

\'alue.

Pifbara, Goldlield (Marble Bar Dislrict).

Quaufif,y.

YaIue.

gust Jrurehison Goldfielll.

({uantH.,..

Value.

,Lode. Stream. Total. Lode. stream. Total. I,ode. :-:;tream. Total.

tons. tons. t.ons. £ tOllS. tOllS. tOilS. .£ tons. t0118. tOllS. -"
Prior fo 11).12 37:;·Gi 5,52D'G8 fi,n02·;JO 5<1fi,828
1!J42 ,)0·70 10·70 2,2G5
1\1<13 ·GO ·(lO 143

"i)'07
.) 'GO ,1·GO 1,022 . 1< ·H 53

l()44 n'S7 2.175
1045 10·81 10·81 2,250 ·25 ·25 50

Total ·60 ,60 143 382,49 5,555'79 5,938'28 554,540 ·39 '39 lOll
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'l'ABLI'; VL-Jl[illel"ll!s other t!li.W Go!d--eontillllcc1,

Period.

Greenbushes Mineral Field.

Quantity.

Value.

TIN-continued.

Total.

Quantity.

Value.

TANTAI,I1'B.

Pilbara Goldfield (Marble Bar District).

Quantity.

Value.

1,0de. Stream. Total. Lode_ Stremn. Total. 1,0de. Stream. Total.

Prior to 1\l'12
1\l42 ...
Hl43
1\)4,1
1iJ45

Total

tons. tons. tOIlS. .£ tous. tOIlS. tons. tOllS. t()n~. .£
,177, 31 10,884' 58 11,:311 'S\l \l\l2,871 844·8:3 ]];',c.',.l\" *17,21:3'03 ., C.OD 51·87 201'45 25;~'32 116,428

\l·26 8·45 12·71 2,86\l 9'2() 23-41
>i~r

·66 ·66 8:32
5·69 ·18 5·87 1,0\l7 5·8:3 11·21 ·87 ·87 780

-\l0
2"'65

·\l0 176 10 ·77 10·77 \l·86 \l·81) 12,S51
8·05 10·70 2,06\l 8·:30 l:l'4G ~~-I ·70 ,:30iJ

--- ----------
496'11 10,840'23 11,336'34 998,082 879'59 16,401'4\l 17,281'08 000 non 63·26 201'45 264'71 130,391

'* Includes 4·72 tons valued at £:360; . L") tons valned at:£15: and· GO tOll"> valaed at :\.>10, tllo protllld of Cue, Coolgardie. and Yilgarn Gold~

fields l'espeetivcly.

tons. £ tons. £
259·80 120,777

'8'1 '150
8·25 7,732

lo·n 1:3,020 21J·1G 2,04;)
(i ·17 015

279' 07 14'1,979 26'33 2,960

T~otle. Stream. Total. Lode. Stream.

tons. tons. tons. £ tom;. tons.
Prior to liJ42 :3·04 ;)·H4 2,OOB *;,)4,37 205·:3H
l\H2 ·18 ·18 118 ·GO ·18
1\l43 7·88 7·88 (i,OS2 ·87 7·:38
1iJ·14 nO'J7
1\l45

Total 11'50 11'50 9,07\l 66·0'[ 2'12 ·95

Period.

Grccnbushes l\Iinernl Jj'iclil..

QuantIty.

'rAN'rA 1,1'1' E--continued.

Ynlue.

Total.

Qunntity.

Tota!.

Va.lue.

'rIN-'rAN'l'ALU:\I.

Greenl>ushes
l\Iineral "Field.

Quantity. Ln~~ con­
1\~II,lt only)

* Includes 2· 50 tons valued at £2,340 from Coolgardie Goldfield.

\VOJ~FIL:\]I.

-r Ineludes ·;31 tons valned at £16iJ from Coolgardie Goldfield.

8CIIEm~I'm.

Period. Broad Arrow
Goidfieid. Yalgoo Goldfield. State Generally. Total. l\Iurchison

Goldfield. Yalgoo Goldfield.

Quantity. Value. Quantity. Value. Quantity_ Value. Quantity. Value. Quantity. Valne. Qnantity. Value.

nnits. .£ units. £ units. £ units.
i:5g~

£ units. .£
Prior to 1942 601 1,506 001
1\l42 .... 1IJ 88 1 8 17 ..
1\l48 ... H 80 14 80 1\l4 1,050
1944 ... 11 SD
1\)45 ....

Total 16 88 15 83 60'1 1,506 632 1,682 1'1 59 1\l4 1,050

SOIIEELI'l'E--continlled.

Period. Broad Arrow
Goldfield.

Coolgardie Goldfield
(Coolgardie
District).

Nortll Coolwm!ie
Goldfield

(ThIenzies District).
Yilgarn Goldfield. Dundas Goldlield. Totn!.

quantity. Value. Qnantit,y. Vnlne. Quantity. Value. Quantity. Ynlne. Qnautity. Yalue. Qllallt!f,y. Yalne.

Prio r to 1iJ42
1\l42 _
1M3 .
194<1 .
19,15 .

Total

units. £ units. £,
70 175 '723 2,216

58 ;J21
281 1,540

10 iJO

70 175 1,078 4,167
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TABLE VII.

Quantity and Value of Minerals, other than Gold [\Jncl Si! vel', reported during year, 1945.

Number of Lease, Claim, I
or Area. Goldfield. U,egistered Name of Company or Lease. Quantity. Value.

M.Ls. 41 and 4:3 ... \ Yilgarn

ALUNITE.

State (vV.A.) Alunite Industries
\

tons. IPota,sh tons.! £A.

'" ,_2_1_,6_2_8_'0_0--,__1,_3_58_'_8_0--,_2_3,_9_01_'_9_0_

G.M.L. 667J

Private Property
Bindi)

ARSENIC.

... IEast Murchison IWiluna G.lYrs., Ltd.

ASBESTOS-(Anthophyllite).

(Bindi- \ State genemlly I Midland Mining & Development Synd.

1,989'00 I

81·00

I 41,771'00

870·00

M.C. 263H (Nunyerri)

ASBESTOS-(Chrysotile).

... I State generally I Stein, K..... 19·64 I 918·00

M.C. 269H, etc. (Yampire
Gorge)

lYLC. 249n (Wittenoom
Gorge)

lYLC.s IMn, 221H, etc.
(Wittenoom & Yampire
Gorges)

ASBESTOS-(Crocidolite).

State generally Australian ]3lue Asbestos, Ltd....

State generally WaIters, L

State generally vV.A. Blue Asbestos ]<'ibres Co., Ltd. '"

388·32

4·10

598·88

1,091'94

13,203·60

305·00

29,365'84

44,662'54

._---_._----------_._- ------------

BENTONITE.

lYLCs. 258H, etc. (Mar- I State genemlly I ]<'ennell & Bryant
ehagee)

50·00 120·00

Crown Lands
P.A. 3071
P.A. 3073
M.L. 80, etc.
M.C. 111n (BaJingup)

Pilbara
Murchison
Murchison
Coolgardie
State generally

BERYL OU,E.
Lamont, G.
Giles, A. S.
Rule, G....
Australian Glass Manufactures Pty.
Oma, V. C.

11·13
2·00
1·00

19·23
·25

33·61

324·00
70·00
34·00

519·42
5·50

952·92

M.L. 373H (Yinnietharra)
Crown Lands (Yinnitharra)

BISMUTH.

State generally BlIl't, G. H.
State generally Bw·t, G. H.

Metal Ibs.
328
178

98·70
53·40

1\1.Cs. l50n, ete. (Clack­
line)

M.C. 247n (Mt. Kokeby)
NLL. 357n (lYIt. Helena) ....

M.Ls. 314, etc.

M.Ls. 85, etc.

CLAYS.

State generally Clackline Firebrick Co.

State generally Linton, ;r. B.
State generally Smm Portland Cement, Ltd....

COAL.

Collie Mineral Griffin Coal Mining Co., Ltd.
Field

Wyvern Colliery
Collie Mineral Amalgamated Collieries of W.A.-

Pield Cardiff Mine ...
Co-operative Mine
Proprietary :Mme
Stockton Mine
Stockton Open Cut

1,533'00

54·00
776·00

2,363'00

tons.
77,699·70

13,477 ·50

60,033·70
62,112'68

127,228·95
90,028·83

112,781·19

643,362·55

506 152·10

771·30

270·00
383·00

1,424'30

78,303·10

13,857·20

62,069·36
68,438·76

138,154'18
97,854'08

114,218'85

572,895·53
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TABLE VII-cont'innecl.

(hwnH/:y and Value of :Minemls, Oaber than Golll and Silver, reportee7 d1t1"ing ycw' ] 045.

Number of Lease, Claim, /
or Area. Goldfield. IRegistered Name of Company or J"ease./ Quantity. Va.lue.

363·88

Hi8·72
206·16

P.A. 1329 (Lawlers)
P.A. 2363 (Field's Find)

COPPER ORE.

East lVIurehisol1 E. Jessop
Yalgoo M. P. Malone

0·12
30·45

39·57

Meta.I-·tol1s.
1·70 I
4·07

---_.
5·77 I

DOLOMITE.

lYI.Ls. 1h1, etc. (Mt. lYfag. IlVIurehison ... I Atkinsen & Giles
net)

602·00

4,321·25lYI.L. 80, etc.

FELSPAR.

... I Coolgardie ... I Australian Glass l\!Ifs. Co. Pty., Ltd. ... r 1,234'50 I
-----'-------'------

... I 175·00 227·00

Greensand. Glauconite.

.. ·1
tons.

I
tons.

000·00 180·00 4,500'00

1,427 ·50 1,962 ·81
3,406,00 3,725·15

229·00 257·87
2,170'00 3,180'00

7,232'50 9,135 ·73

GYPSUlVL

Ajax Pla.ster Co., Ltd....
Perth Modelling Works
P. Ripper
G. R. Sa.unders ...

State generally
Sta.te generally
State generally
Sta.te genera.lly

Private Property (Gingin) I State generally I G. E. Brook

GLAUCONITE.

lYLCs. 33H, etc. (Woolundra)
:i\LCs. 1l0H, etc. (Baandee)
lVLC. 293rr (Woolundra) ...
lVLC. 280H, etc. (La,ke

Brown) I

GLASS SAND.

l\!I.Cs. 161H etc. (East' State generally IW. M. Leach
Wanneroo)

100·0019·95 /... /

,-----'------'-----

KYANITE·1­

IState genera.lly IPayne, H. E.Crown Land (Bridgetown)

PHOSPHATIC GUANO.

Lands Dept. (Pelsart Is· / State generally / British Phosphate Commissioners
land)

... I 8,483'00 / / 46,656·50

G.MLs. 1460, etc. ... IDundas

PYRITES.

Norseman G.Ms., N.L.... 1 102,053'00

P.A. 3051 (Cue) ...
lVLC. 26 (Cue)
l\!LL. 370H (Opthalmia.

Range)
P.A. 840H (Opthalmia.

Range)

RED OCHRE.

Murchison J. E. Cassidy & W. Gregory
Murchison J. C. Zadow & J. E. Cassidv
State generally Smith & Dodds ... .

State generally D. Nelley

tons.
10·00
40·00

563·00

37·00

70·00
250·00

2,252·00

514·00

650·00 3,086·00

P.A. 1295
l\!LC. 4, etc.
M.C. 27, ete.
D.Cs. 99, 100
Sundry Claims
D.C. 16 (Moolyella)
Sundry Claims ...

East lVIurchison
Greenbushes .
Greenbushes .
Greenbushes .
Greenbushes .
Pilbara
Pilbara

TIN.

It. lVI. Hinde
F. E. D. Freeman
Collett & Freeman
Joice Bros.
Sundry Claims ...
R. Brompton·Byrnes
Sundry Claims ...

tons.
·25

8·05
1·30

·55
·80

6·35
4·46

50·33
1,635·00

160·00
110·00
164·00

1,364'90
885·70

21·7ll 4,369·93

.;. Late reported for 1938.
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TABLE \TIIo-continued.

(Juantity and Value of Mineral.sl, other than Gold and Silver, j'eportciiJ daring year 1045.

Number of Lease, Claim, I
or Area. Goldfield. IRegistered Name of Company or Lease.j Quantity. Value.

Edna May (W.A.) Amal·
gamated G.Ms., N.L.

T.L. ]:32, G.l\1.L. 3447 ... I Yilgarn

'l'UNGSTEN OlmS-(Scheelite).
Ore.
tons.

36,132

Concentrates.
tons.
26·08

Units.

1,638

Value £A.

8,945'72

2:34·00

Value £A.Quantity.
tons.
59·00"'1'------'-------"---

VlmlVIICULITE.

lV1.C. 187H, ete. (Young I State generally I Perth Modelling Works
River)

lV1.C. 4
D.Cs. 97, 99

Greenbushes .
Greenbushes .

TIN TANTALUM.

F. E. D. Freeman
J. lVI. and J. B. Joiee ...

tons.
·42

5·75
Not kl1lwn

*915 ·00

6·17 915·00

*Till content value only

By Authority: 'VI1JLIAM H. \VYA'I"f, GoVel'nnlent Printer, Perth.




