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STATE OF WESTERN AUSTRALIA.

Report of the Department of Mines for the State
of Western Australia for the Year 1945.

To the Hon. Minister for Mines.

Sir,—I have the honour to submit the Annual Report of the Department for the year 1943, togeﬂmr with
reports from the officers controlling Sub-Departments and comparative tables furnishing statisties velative to

the Mining Industry.

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

T have ete.,
A. H. TELFIR,
Under Secretary for Mines.

Division 1.

The Hon. Minister for Mines—

I have the honour to submit, for your information, a
report on the Mining Industry for the year 1945.

The estimated value of the mineral output of the
State for the year was £2,884,342 (ealeulating gold at
£4 4s. 11.45d. per fine ounce); an inercase in value of
£66,094 compared with the figure for the preeeding
twelve months. The estimated value of the premjum
paid to gold producers amounted to £A3,020,265, bring-
ing the gross value of all minerals up to £A5,904,607, an
ingrease of £A166,027 compared with the 1944 produe-
tion.

There were inereases in quantities and values of
alunite, asbestos, glass sand, glauconite, gypsum, kya-
nite, phosphatic guano, pyrites and tin. Clays showed
an inerease in quantity but a decrease in value. De-
creases in quantities and values were shown in antimony,
arsenie, bentonite, beryl orve, bismuth, coal, copper orve,
dolomite, felspar, mica, red ochre, soapstone, tantalite,
tungsten ores and vermieculite.

The estimated value of gold received at the Perth
Braneh of the Royal Mint and exported in gold-bearing
material was £A5,010,541 (and equalled 84.86 per cent.
of all minerals). (Sce footnote to Table 1 (a), Part
L)

Other minerals realised:—Coal, £572,806; pyrites,
£102,053; phosphatic guano, £46,656; arsenie, £41,771;
alunite, £23,902; silver, £22,757; asbestos; £44,0641;
gypsum, £9,136; tungsten oves, £8,046; glauconite,
£4,500; tin, £4,370; felspar, £4,321; red ochre, £3,086;
clays, £1,424; beryl ore, £953; dolomite, £502; copper
ore, £364; vermiculite, £254; glass sand, £227; bismuth,
£152; hentonite, £120, and tin-tantalum, £915. As the
final valuation figures of the tin-tantalite produced are
not yet to hand, it has been estimated at the value of
the tin content only.

Dividends paid by mining companies amounted to
£458,479, being a decrease of £356,236, when compared
with the previous year. (See Table 6, Part II.)

To the end of 1945, the total amount distributed by
gold mining companies in dividends was £41,743,143.
To the same date, the value of the mineral production
amounted to £233,808,243, of which gold accounted for
£213,311,810 based on normal values; but premiums on
sale of gold during the years 1920-1924 and sinece 1930,
increase the total value of gold and mineral produetions
by £63,146,312.

GOLD.

The quantity of gold reported as being received at the
Perth Branch of the Royal Mint (463,521.34 fine
ounces), together with that contained in bullion, con-
centrates and other gold bearing materials exported for
treatment (5,020.38 fine ounces) totalled 468,550.72 fine
ounces, and exceeded that of 1944 by 2,285.97 fine
ounces (Vide Table 1 (a) of Part IL.)

On the other hand, the total gold yield for the year,
veported diveetly to the Department by the producers
was 469,006.48 fine ounces, which was a decrease of
2.681.75 fine ounces in comparison with the previous
year’s figures. (Vide Table 3 of Part I1.)

The non-collation of the two totals mentioned above,
is principally due to the fact that the gold reported as
being received at the Mint and exported for treatmen:,
is not all necessarily produced during the calendar year
under review, a certain quantity heing in the transitory
stage or near transitory stage from the producer at the
end of the year. Then again, unfortunately, a small
percentage of the production is not reported to the De-
partment, despite the strict surveillance. TFor 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, ete. The
calculated average value per ton of ore treated in the
State as a whole, increased from 22.604 shillings per ton
in 1944, to 23 shillings per ton in 1945, calenlating gold
at the rate of £4 4s. 11.45d. per fine ounce, but the
averaged premium obtained during the twelve months
(151.75 per cent.) would more than double this esti-
mate. For East Coolgardie Goldfield (which produced
approximately 64.56 per cent, of the State’s reported
vield of gold), the calculated average value of the ore
treated decreased from 24.835 shillings per ton to 24.597
ghillings per ton. The estimates for the Fast Murchi-
son (Wiluna Gold Mines), Mount Margaret (Sons of
Gwalia), and Dundas Goldfields (Norseman Gold Mineg
and Central Norseman Gold Corporation) were 11.152a,
¢10.210s.); 32.076s. (31.165s.); 23.403s. (28.687s.)
vespectively; 1944 figures are shown in parenthesis.

The tonnage of ore reported to have 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 1940. Decreased tonnages were reported
from the various goldfields as follows:—Wast Murchi-
son, 105,078; Murchison, 2,845; Yalgoo, 283; Mount
Margaret, 4,243; North Coolgardie, 1,087; Broad



Avrow, 111; North-East Coolgardie, 375; Coolgardie,
17,6165 Yilgarn, 5,329. Those showing inercased ton-
unages were:—Pilbara, 2,314; Peak Hill, 293; East
Coolgardie, 91,169 and Dundas 2,861 tons respectively.

MINING GENERALLY-—GOLD.

The official figure of gold out-put, viz., that compris-
ing Royal Mint veecipts, plus exported gold, shows an
inerease over that for 1944 and thus we have arrested
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 difficulties to be overcome
hefore anything like a return to normal conditions ean
be achieved.

These difficulties are chiefly:—

(a) The delay in return or replacement of machinery
commandeered during the war.

(b) The serious shipping shortage which has made the
importation of stores of all deseription a problem. As
pre-war stocks have heen exhausted, this matter has
been and is a constant anxiety to mine owners.

(e) Mining, in common with other primary industries,
has not a high priority in regard to tyres, lime, cement,
ete., and this has affeeted progress.

() Inability to procure certain machinery which
normally eomes from England and Ameriea. New min-
ing ventures are delayed in commencing operations on
this aecount.

Labour is mow again becoming available, and it is
pleasing to record that a number of the mines forced to
close through enlistment of men, have now rc-opened. At
time of writing, such number included Big Bell, Triton,
Ora Banda Amalgamated, Burbidge, Hannan’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 December last.

It has been noted that South Afriea is obtaining con-
siderable finaneial support for its mining ventures from
English investors. Every endeavour should he made fo
interest some of these investors in this State’s deposits.
The Western 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 vegard to
the raising of capital and the pegging of shares, ete.
would help in encouraging investment generally and
bringing new capital into Western Australia. The value
of inereased gold production from the dollar exchange
viewpoint, wounld in itself, seem to warrant determined
action being taken to stimulate mining operations.

Progress in the investigation into aluminium therapy
has continued and an Australian doetor with a long ex-
perience in silicosis treatment, is now in Canada study-
ing the process and results. It is expected that a deei-
sion in eomnection with “its introduction into our indus-
try will be made during 1946.

A. pleasing feature in the goldficlds is the search for
new mines being conducted by a number of the larger
operating companies. The main distriets in which these
operations are proceeding are Southern Cross, Hampton
Plains, Kalgoorlie, Porphyry and Norseman. It is notiee-
able that so far sueh work is confined to companies pre-
viously established in this State, and no mew capital has
yet been introduced.

@old had one further rise in price, of 1s. 9d., during
1945 and is now valued at £10 15s. 3d. per fine ounce.

) GOLD TAX.

The total gold tax collections from Western Austra-
lia since the Act came into foree in 1939, until
31/12/1945 amount to £3,550,150 2s., made up as fol-
lows:—

£ s. d.
926,907 15 1
869,990 17 10
616,879 4 9
394,335 9 2
347,401 19 6
294,634 15 8

Total to 31/12/1940
Year ended 31/12/1941 ..
Year ended 31/12/1942 ..
Year ended 31/12/1943 ..
Year ended 31/12/1944 ..
Year ended 31/12/1945
£3,550,150 2 0
The amounts refunded to prospectors and low grade
producers over the same period, total £748,896 16s. 11d.
The refunds for 1945, totalled £148,725 7s.

The industry is still a handsome, and as will he noted,
a rising contributor to Commonwealth revenue.

MINERALS.

The main feature in regard to the mineral industry,
was the activity taking place in the North-Western por-
tion of the State. Three noteworthy deposits are now
being developed on up-to-date lines and with consider-
able capital. These comprise:—

(a) The Blue Spec antimony-gold mine at Nullagine.

(b) The Hamersley Range asbestos deposit.

(¢) The Cockatoo Island iron deposit at Yampi Sound,

All are large employers of labour and should be pro-
dueing for many years This is the type of activity
which the North-West needs in order to develop and
populate it.

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

COAL.

The out-put of coal for 1945 showed a decrease of
14,959 tons as compared with 1944, the tonnage pro-
duced heing 543,362.

A determined effort is being made to have production
increased to the point where it will meet the present day
demands for industry, railways and power. Such in-
crease required is approximately 50 per cent. of present
day production.

A new open ecut has heen ecommenced by the Amal-
gamated Collieries of W.A. Limited and this will shortly
be in production. More men have been engaged for the
mines and considerable development and other work
commenced. During 1946, the Department proposes to
undertake a geophysical and geological examination of
this field in order to obtain by latest scientific methods
as complete a picture as possible of the coal deposits.

The operations on a eoal seam at Bradu, near Gerald-
ton, were greatly restricted Decause of the extreme
shortage of cement. Such shortage necessitated a change
of programme and work is proceeding with the cement
available.

MINING DEVELOPMENT ACT.

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

G
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Parr IL-—MINERALS.

TasLe 1.—Quantity and Value of Minerals, other than Gold and Silver, produced and [or exported
during Years 1944 and 1945.

Increase or Decrease for Year

1944, 1945. compared with 1944.
Description of Minerals.
Quantity. Value. Quantity. Value. Quantity. Value.
Tons. £A. Tons. £A. Tons. £A,
Alunite {Potash 943-20 14,229 1,358-80 23,902 | + 515-60 | -+ 9,673
Antimony *3-62 *252 Nil Nil e 3-62 § — 252
Arsenic ... .. ... 2,304-00 48,384 |  1,989-00 4771 | —  315-00 | — 6,613
Asbestos (Anthophyllite) 23-00 226 81-00 870 | 58-00 | -+ 644
Asbestos (Chrysotile) 12-04 656 19-64 918 | -+ 7-60 | -+ 262
Asbestos (Crocidolite) ... 273-49 9,973 991-30 42,873 | + 717-81 | + 32,900
Bentonite ... ... 290-90 660 50-00 120 | — 240-90 | — 540
Beryl Oro *386-96 #12,602 33-61 1963 | — 353-35 | — 11,649
Ibs. 1bs. 1bs.
Bismuth ... *1,042-00 482 506-00 152 | — 536-00 | — 330
tons. tons. tons.
Clays 1,615-50 1,726 2,363-00 1,424 | -+ 74750 | — 303
Coal . 558,322-11 583,076 | 543,362-55 572,896 | — 14,959-56 | — 10,180
Copper Ore 46-01 367 39-57 364 | — 6-44 | — 3
Dolomite 158-51 795 105-35 502 | — 53-16 | — 293
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
Glauconite 144-00 3,600 180-00 4,500 | -+ 36-00 | -+ 900
Gypsum. ... 3,604-45 3,722 | 17,282-50 9,136 | + 3,628-05 | + 5,414
Kyanite ... Nil Nil §19-95 100 | + 19-95 | 4 100
1bs. 1bs. Ibs.
Mica 8,367-50 1,279 Nil Nil - 8,367-50 | — 1,279
tons. tons. tons.
Phosphatic Guano 2,215-00 12,183 8,483-00 46,6566 | + 6,268-00 | + 43,648
Pyrites . *43 648-00 68,340 66,504 00 102,053 | - 22,856-00 | - 33,718
Red Ochre 945-00 7,707 650-00 3,086 | — 295-00 | ~- 4,621
Soapstone 262-00 828 Nil Nil — 262-00 | — 828
Tantalite 10-20 112,916 Nil Nil — 10-20 | — 12,916
Tin 10-77 12,351 21-76 4,370 | + 10-99 | 4 2,019
Tin-Tantalum 20-16 12,045 6-17 1916 | — 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.
Vermiculite 123-00 738 59-00 264 | — 64:00 | — 484
821,292 871,309 4 50,017
Tasre 1 (a)—Quantity and Value of Gold and Stlver exporied and minted during Yewrs 1944 and 1945
Fine ozs. £A. Fine ozs. LA, Fine ozs. £A.
Gold (exported and minted) ... 466,264-75 14,899,997 | 468,660-72 | 15,010,541 | -+ 2,285-97 | -+ 110,544
Bilver (exported) 123,198-97 15,807 | 146,024-96 22,767 | -+ 22,825-99 | - 6,950
Total ; 4,915,804 ‘ ‘ 5,033,298 ‘ ‘ T 117,494

* Adjusted figures.

1 Incomplete.

premiums :(—1944, £A2,919,432 ; 1945, £A3,020,265.

} Included in the value of Gold shown are the following estimated
§ Late reported for 1938.




TaBre 2.—Value and Percentage of Mineral Hxports in relation to the Value

of Total Hxports from Western Australic.

Mineral Exports
Year. Total Exports. (exclusive of | Percentage.
¥ 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 7,731,954 78-33
1906 9,832,679 7,570,305 76-99
1907 9,904,860 7,544,992 76-17
1908 9,518,020 7,151,317 75-13
1909 8,860,494 5,906,673 66-66
1910 8,299,781 4,795,654 57-78
1011 10,606,863 7,171,638 67-61
1012 8,941,008 5,462,499 61-09
1913 9,128,607 4,608,188 50-48
1014 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 4367
1920 15,149,323 3,096,849 20-44
1921 10,331,405 1,373,810 13-30
1922 11,848,025 2,875,402 24-27
1923 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 33-49
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 5,608,721 32-36
1936 19,564,716 7,130,381 36-45
1937 21,594,942 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 48-37
1941 24,536,777 12,411,316 50-58
1942 20,681,284 8,476,622 40-99
1943 18,014,340 6,639,295 36-30
1944 19,453,001 *1,282,867 6-59Y
1945 20,170,624 §205,587 .

Total since 1902 631,378,314 240,131,034 38-08
Exclusive of Arsenic prior to 1935. T Including Ship’s Stores. * Approx.

25 per cent. only of gold bullion production exported.

exported.

§ No gold bullion

I
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COMPARATIVE STATISTICAL DIAGRAMS

V SHOWING
OUTPUT ano VALUE or GOLD anp oTHER MINERALS
LANDS LEASED rorGOLD MINING in WESTERN AUSTRALIA

AND THE GOLD PRODUCTION of AUSTRALASIA ror tHe YEAR 1945

Fic.l Output of Gold from various Goldfields F16.2  Cold produced from various Goldfields as given
as reported to Mines Dept. . bytheExportand MintReturns.

N.COOLGARDIEy (OTHER FIELDS YILGARN OTHER FIELDS

E. COOLGARDIE E.COOLGARDIE

Fic.3 Value of Gold and other Minerals. Fic.4 Value of Minerals otherthan Gold.

TUNGSTENM

COAL
PHOSPH
TANTAL
RED OCH
ASBEST
ARSENIC
DYfé{(TLES
BFVER * AUSTRALIAN CURRENCY)
FELSPA
SRS
VERMIC coAaL
OTHER
Fich Areas of land leased for Goldmining on Fi6.6  Output of Gold in the States of Australia and
various Goldfields. {:EAK HILL the Dominion of New Zealand.
KIMBERLEY
PHILLIPS RIVER
N.E.COOLGARDIE
ASHBURTON .
QUTSIDE PROCLAIMED G.F.

Information not available




DIAGRAM OF GOLD OUTPUT
TONS FINE VALUE Showing Tonnage Treated (as reported to Mines Dept.); the Total Output of Gold Bullion, Concentrates ete, VALUE FINE TONS
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TABLE 3.

Showing for every Goldfield the amount of Gold reported to the Mines Department as required by the

Regulations ; also the percentage for the several Goldﬁelds of the total reported, and the average value of ths
yield of Gold per ton of ore treuted.

S Average Value per ton of
Reported Yield. L eweg‘?ﬁ%eﬁ?{ cach Ore Treated. (Gold at £4
Goldfield. 4s. 11-45d. per fine oz. )y
1944. 1945. 1944. 1945. 1944. 1945.
fine ozs. fine ozs. 9 9 shillings. shillings.
1. Kimberley - . 199 107 /(-)042 @023 . 8 e
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 565 544 -119 -115 #232-004 92-154
6. East Murchison 58,743 50,380 12-431 10-721 10-210 11-152
7. Murchison e v . e 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 ee e 5,451 4,836 1-153 1-029 67-600 T1-281
11. Broad Arrow ... . 2,361 1,587 +499 -338 113-702 81-606
12. North-East Coolgmdle 465 197 098 042 74-833 91-452
13. East Coolgardie 279,660 303,373 59-177 64560 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 River ... . 16 8 003 -002 *226-666
18. Outside Proclaimed Goldfield 9 55 -002 012
Totals and Averages 472,588 469,908 100-000 100- 000 22- 604 23-000

* Principally from Sands.

The total yield of the State is as shown in Table 1 (¢), being the amount of gold received at the Royal 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.

Average Quantities of Gold Ore raised and treated, and Gold produced therefrom, per man employed on the several
Goldfields of the State, during 1944, and 1945,

1944. 1945.
Tons of Gold Ore Fine ounces of Gold Tons of Gold Ore Fine ounces of Gold
rajsed and treated. produced therefrom. | raised and treated. | produced therefrom.
Goldfield.

. Per man 5 ; Per man | 4, | Per man | 4 Per man
Per man employed Per man employed Per man employed Per man employed
employed above and employed above and employed above and employed above and

«1;3363 under a‘;gg:a under “?ggga under gggﬁa under

grouna. ground. ° * | ground. = ’ ground. g : ground.

tons. tons. fine ozs. | fine ozs. tons. tons. fine ozs. | fine ozs.

1. Kimberley ... 99-60 49-80 107-38 35-79
2. Pilbara 300-57 101-49 282-73 95-47 264-83 103-76 135-21 53-02
3. Ashburton ... 17-50 5:83 19-44

4. Gascoyne ...

5. Peak Hill ... 2065 8:60 56-52 23-54 55-44 20-79 60-15 22-55
6. Bast 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
9. Mt. Margaret 395-37 212-20 144-96 77-80 488-81 191-58 184-46 72-29
10. North Coolgardie ... 149-00 59-60 118-50 47-40 115-33 42-71 96-72 35-82
11. Broad Auow .. 65-37 28-00 8744 37-48 47-23 22-34 45-33 21-44
12. North-East (;ool(nmdw 6200 25-36 51-66 21-13 15-26 8-78 16-44 7-31
13. Bast Coolgardie ... 882-19 463-07 257-175 135-30 84407 456-39 244-26 132-07
14. Coolgardic 525-80 255-60 140-19 68-15 458-45 193-77 157-15 6642
15. Yilgarn 199-67 103-91 106-06 55-19 168-97 85-44 66-72 33-73
16. Dundas 535-37 281-70 180-69 95-07 576-24 299-29 158-66 82-41
17. Phillips River 1-20 3-19 8-30 2-T7
18. Outside Proclaimed Goldﬁelds 9-48 3-16 . 27-53 11-01
Total Averages 756-87 387-68 201-27 103-10 725-39 362-85 196-28 98-18




TaBLe 5.

Output of GQold from the several States of Australia, the Northern Territory, Papua, the Mandated Territory
of New Guinea, and the Dominion of New Zealand.

State.

Output of Gold.

Value.

Percentage of Total.

OQutput of
Commonwealth.

Qutput of
Australasia.

INFORMATION NOT YET

AVAILABLE.

Tasrz 6.

Dividends, etc., paid by Western Australian Mining Companies during 1945, and the Total o date.

(Mainly compiled from information supplied to the Government Statistician’s Office by the Chamber of Mines,

of Western Australia.)

Dividends Paid.
Goldfield. Name of Company. Grand Total
1945. to end of

1945.

£ £
Pilbara Various Companies 26,513
Peak Hill do. do. 199,305
Tast Murchison do. do. 1,914,053
Murchison Hill 50 Gold Mine, N.L. 9,375 165,626
Varjous Companies 2,714,945
Mt. Margaret Sons of Gwalia, Limited 16,250 1,932,863
Western Mining Corporation, 16,242 181,239
Various Companies 777,047
North Coolgardie do. do. 712,551
Broad Arrow do. do. 92,500
North-Bast (,oolgmdle do. do. e . 129,493
Iast Coolgardie Boulder Perseverance, Lid. d.,,48’ (@) 2,417,783
Golden Horseshoe (New) Ltd. 13,750 | () 4,010,000
Gold Mines of Kalgoorlie, Litd. 30,688 328,063
Great Boulder Proprietary Ltd. ... 62,500 6,848,463
Kalgoorlie Enterprise Mines, Ltd. 11,000 243,375
.| Lake View & Star, Ltd. ... 140,000 | (¢) 3,479,500
North Kalgurli (1912), Ltd. . 41,250 868,750
Paringa Mmuw and Exploration Lo Ltd. 19,317 198,540
South Kalouxh Consolidated, Ltd. 15,625 | (d) 1,107,192
Various Companies . 10,754,854
Coolgardie do. do. 388,770
Yilgarn e do. do. .. 1,205,556
Dundas Central Norseman Gold meommon 60,000 260,000
Various Companies 786,162
Totals 458,479 41,743,143

(a) Also £45,091 in bonuses and profit-sharing notes in years 1935-36.

notes in year 1934.
1932-35.

(b) Also £42,000 in bonuses and pmlzb sharing

(¢) Also £75,000 in bonuses and profit-sharing notes and £93,750 Capital returned in years

(d) Also £55,000 Capltal returned in year 1932 by Golden Horseshoe (\ew), Litd,



DIAGRAM OF COAL OUTPUT
Showing Quantities and Values as reported to Mines Dept.from 1919 onwards

730000 : 730000
720000 » 720000
710000 S 710000
700000 700000
690000 ' : 690000
680000 : _ 630000
670000 : 670000
660000 X 660000
650000 650000
640000 ; 640000
630000 630000
620000 ' : : 620000
610000 : : 610000
800000 600000
590000 /\ 590000
580000 ‘ / \ 580000
570000 |— ' \ \ \S : 570000
560000 s / / \ I 560000
550000 |- . / N \\ / \ j N 550000
540000 7 /. / 540000
530000 AR\ 530000
520000 ' ‘\ / l 520000
510000 ~ / \ /:? / 510000
500000 < 500000
490000 « 490000
280000 [ \ / 3

- AN / . 480000
470000 % / \ A:? : / 470000
460000 \ / - 460000
450000 ] \ f \ / / 450000
440000 " f 440000
430000 / N N / /;: 430000
420000 ; ; 420000

410000 L : /// \ ‘ /;: | 410000

/ \ . I; 400000

406000 :
I\ 4

390000 390000

380000 / '/ 380000

370000 / / \ ' \ / 370000

360000 360000
350000 : \ / 350000
340000 \ 4 340000
330000 l 330000
320000 l \ /// 320000
310000 , \ 310000
3000001 \ / 300000
290000 \ / 290000
280000 \ //\\\ : 280000
270000 270000
260000 : : ‘ 260000
250000 250000
240000 ' : : 240000
230000 230000
220060 . 220000
210000 210000
200000 - 200000
|- |N M |lxiwloeo ~jo|alo} -]l wlIwi~{in| o -1 N Wi~ | &Fo | —
vir (318188 5121818/5,8/8/8)5 /8828 85)8/8)8/8)5)3/2|2|8]38|3/8)8|vem
Hlelmiwlalo wlol~|w| el D olw [ 1w |m MR ES
L O|BIEIEI8 3812188 |2El82|818/818/813/8 /8|88 \18/8]8 £
VALUEOOB@%MQEBO@#@OG}@@‘“— SR G I3 NN -t I O ALUE
S8 I% I8l 83|99l BIR|R8|RImIRIZS IBIRIs[8|el%|8]R M
M f o= s il |lw|lojojlwioleg | ®[0]jloclw|olmliw]~Iidg @ o
Plelsg i gleigglg2ldiglelgls g 8|88 SR8 818
TONS 1S lgig | glelalslsi2lgi izl e g8 Inla|glglnlglelalnlnly TONS
IS99 131312 I3|BIB|8I|RIB|B|IB|8II|S




TanpLe 7.

i

Quantity and Value of Minerals, other than Gold and Silver, reported to the Mines Department during 1945,

Increase or Decrease as

1945. compared with 1944,
Goldfield, District or Mineral Field.
Quantity. Value. Quantity. Value.
ALUNITE (Potash)— tons. £A. tons. £A.
Yilgamn ... . 1,358-80 23,902 | 4+ 51560 | 4 9,678
ANTIMONY—
Pilbara (Nullagine) N1l il — 3:62 | — 252
ARSENIC—
East Murchison (Wiluna) 1,989-00 41,771 — 315-00 | — 6,613
ASBESTOS (Anthophyllite)—
Outside Proclaimed Goldfield S1-00 870 -+ 58-00 | - 644
ASBESTOS (Chrysotile)—
Outside Proclaimed CGoldfield 1964 918 -+ 7:60 | -+ 262
ASBESTOS (Crocidolite)—
Outside Proclaimed Goldfield 991-30 42,873 + 717-81 | 4+ 32,900
BENTONITE—
Qutside Proclaimed Goldfield 50-00 120 | — 240-90 | — 340
BERYL ORE—
Pilbara ... 1113 324 | — 290-98 | — 8,731
Murchison . 2.00 104 | — 18-53 | — 555
Coolgardie 19.93 519 | — 948 | — 342
Outside Proclaimed Goldfisld .95 6 | — 3755 | — 1,375
BISMUTH— hs. 1bs.
Outside Proclaimed Goldfield 50600 152 | — 536-00 | — 330
CLAYS— tons. tons.
Qutside Proclaimed Goldficld 2,363-00 1,424 4 74750 | — 303
COAL—
Collie 543,362+ 55 572,806 — 14,959-56 | — 10,180
COPPER ORE—
Phillips River ... Nil Nil — 1-21 | — 130
East Murchison (Lawlers) 9-12 159 | -+ 1-82 | 4 128
Iast Murchison (Black Range) Nil Nil — 19-50 | — 117
Bast Murchison (Wiluna) Nil Nil —_ - 35
Yalgoo (Fields Find) ... 30-45 205 | -+ 3045 | - 205
DOLOMITE— )
Murchison 105-35 502 — 5316 | — 203
TFTELSPAR— X
Coolgardic 1,234-50 4,321 | —  TA00 | — 6,210
GLASS SAND—
Outside Proclaimed Goldfield 175-00 227 -+ 17-50 | + 23
GLAUCONITE—
Outside Proclaimed Goldfield 180-00 4,500 B 36-00 | -+ 900
GYPSUM~— . o .
Outside Proclaimed Goldfield 7,232+ 50 9,136 4- 3,628-05 | - 5,414
KYANITE— ] . A
Outside Proclaimed Goldfield $19-95 100 i 19.95 | -+ 100
MICA— 1bs. Ibs,
Outside Proclaimed Goldfield Nil Nil —  8,367-50 | — 1,279
PHOSPHATIC GUANO— tons. tons_, ‘ ( m
Outside Proclaimed Goldfield 8,483-00 46,656 4o 6,268:00 | - 43,648
PYRITES— ) o
Dundas ... 66,504 00 102,053 4+ 22,856-00 | + 33,713
RED OCHRE— , ) )
Murchison (Cue) 50-00 320 | — %4~00 — 24.%
Outside Proclaimed Goldfield 600-00 § 2,766 | — 251-00 | — 4,298

* Quantity of Ore not reported.

1 Late reported for 1938,

§ Incomplc;te
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) TasLe T—continued.,
Quantity and Value of Minerals, other than Gold and Silver, reported to the Mines Department during 1945-—

continued.
Increase or Decrease as
1945. compared with 1944.
Goldfield District or Mineral Field.
Quantity. Value. Quantity. Vaulue.
tons. £A. tons. £A.
SOAPSTONE—
Greenbushes Nl Nil — 262-00 | — 828
TANTALITE—
Pilbara . Nil Nil — 10:20 | — 12,916
TIN-—
Bast Murchison <25 50 S -25 E 50
Greenbushes 10-70 2,069 -+ 9-80 { 4 1,893
Pilbara ... 10-81 2,251 -+ ‘94 | 76
TUNGSTEN ORES (Scheelite)}— units. units.
Murchison (Cus) Nl Nil — 11:00 | — 59
Coolgardie Nil Nil e 16-00 | — 90
Yilgarn ... 1,638-00 8,946 —  2,235-00 | — 12,325
TIN.-TANTALUM-— tons. tons.
Greenbushes 6-17 1915 — 13-99 } — {1,130
VERMICULITE—
Outside Proclaimed Goldfield 59-00 254 | — 64-00 | — 484

1 Tin content value only.

TaBLy 8,

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

of Men employed, and

Men Employed. Quantity Raised.
\ ~ Quantity Kstimated I
Coalfield. Yoar. raised. Value. Per Man em- PILOI v \[l‘n:] enfc
Above Under ployed under P,u“l(({( 1‘1 (;0;
ground. ground. ground. ‘ gmlllln d'e
tons. £ tons. tons.
(] 1944 558,322 583,076 207 673 830 634
Collis .
1945 543,363 572,896 224 636 854 632

The quantity and value of coal raised during the year 1945 showed a decrease amounting to 14,960 tons and £10,180
respectively. The average number of men employed during the year decreased by 20, and the number of tons raised per man
employed decreased by 2 tons when compared with figures for 1944,

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

Tasie 9.
Total Number and Acreage of Leases, Mineral Claims, and Prospecting dreas held for Mining on 31st December,
1944 and 1945.
1944, 1945.
Leases and Other Holdings.
No. ’ Acreage. No. ( Acreage.
Gold Mining Leases on Crown Land 1,302 21,743 1,316 21,991
Gold Mining Leases on Private Property ... : 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 7498 8,430
Totals 2,015 75,033 2,147 ‘ 77,883

* Includes
T Includes

50 Prospecting Areas for Minerals of a total area of 1,277 acres.
20- Prospecting Arveas for Minerals of a total area of 462 acres.



Average number of Men reported as engaged in Mining during 1944 and 1945,

Part IV.—MEN EMPLOYED.

Tasre 10.

Reef or Lode. Alluvial. Total.
Goldfield. District.

1944. 1945. 1944, 1945. 1944. 1945.
Kimberley 4 3 . 4 3
T Marble Bar ... 104 107 . 104 107
Pilbara, ... { Nullagine ... .. .. 50 64 ) 50 64
Ashburton P 3 2 . 3 2

Gascoyne . . . . .
Peak Hill 24 24 . 24 24
! Lawlers - e .. 78 90 . 78 90
East Murchison... Wiluna 571 458 . 571 458
Black Range 15 16 . 15 16
CIuek h 86 116 . 86 116
o Meekatharra ... 74 75 . 74 5
Murchison { | Day Dawn ... .. .. 20 25 . 20 25
{ | 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
Mt. Margaret 46 56 . 46 56
Menzies . . 74 75 3 4 77 79
e e Ularring 23 27 1 1 24 28
North Coolgardie ]’ Niagara 9 12 . - 9 12
L | Yerilla 9 21 1 2 10 23
Broad Arrow . 683 T4 5 3 68 Vil
N T? 3 Kanowna ... 15 18 2 2 17 20
North-East Coolgardie Kuma-lpil 3 7 9 1 1 3 10
o STUR T East Coolgardie 2,056 2,297 16 17 2,072 2,314
East Coolgardie Bulong 11 12 1 2 12 14
. T Coolgardie . 200 178 R R 200 178
Coolgardie 1| Kunenalling . o 16 16 16 16
Yilgarn ... 196 176 196 176
Dundas ... 401 387 401 387
Phillips River ... 5 3 5 3
State Generally 3 5 3 5
Total—Gold Mining 4,584 | 4,786 30 32| 40614, 4818

MINERALS OTHER THAN GOLD.

Alunite 77 120 77 120
Arsenic 22 19 22 19
Asbestos 102 107 102 107
Bentonite 1 1 1 1
Beryl ... 25 3 25 3
Bismuth 1 1 1 1
Clays ... 7 5 7 5
Coal 880 860 380 860
Copper Ore 1 2 1 2
Dolomite 2 1 2 1
Felspar 8 8 8 8
Glass Sand 1 1 1 1
Glauconite 2 2 2 2
Gypsum 8 10 8 10

Mica 30 . 30 .
Phosphatic Guano 27 2 27 27
Pyrites 40 54 40 54
Red Ochre 2 3 2 3

Soapstone 1 . 1 .

Tantalite 48 . 48 .
Tin ... 5 13 5 13
Tin-Tantalum - 13 4 13 4
Tungsten Ore (Scheelite) 11 11 11 11
Vermiculite ... . 2 1 2 1
Potal—Other Minerals 1,316 1,253 1,316 1,253
Graxp Torap 5,900 6,639 30 32 5,930 6.071
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Parr V.—ACCIDENTS.

TaBre 1l.

MEN EMPLOYED IN MINES KILLED AND INJURED IN MINING ACCIDENTS
DURING 1944 AND 1945,
A.—According to Locality of Accident.
. . Total Killed and
Killed. Injured. Injured.
Goldfield.
1944. 1945, 1944. 1945. 1944, 1945.
1. Kimberley
2. West Kimberley .
3. Pilbara . 1 11 14 11 15
4. West Pilbara . . . . "
5. Ashburton . .
6. Gascoyne . .
7. Peak Hill . . .
8. East Murchison 2 1 78 80 80 81
9. Murchison . . 16 35 16 35
10. Yalgoo . . .
11. Mount Margaret . 20 24 20 24
12, North Coolgardie . 10 2 10 2
13. North-East Coolgardie . . . . . .
14. Broad Arrow . 1 1
15. East Coolgardie 4 7 338 345 342 352
16. Coolgardie . 10 21 10 21
17. Yilgarn . . 12 4 12 4
18. Dundas " 1 1 78 65 79 66
19. Phillips River . . .
Mimving DisTRICTS—
Northampton o . .
Greenbushes ... . . .
Collie ... 1 1 242 275 243 276
South-West ... 1 2 4 3 4
Totals 9 12 817 869 826 881

1944, The number injured showed an increase of 52.

From the above table it will be seen that the number of fatal accidents for the year 1045 was 12, as against 9 in

IT of this report, these accidents are classified according to their causes.

B.—According to Causes of Accidents.

In the report of the State Mining Engineer, published in Division

1944. 1945. Comparison with 1944,
Cause.
Fatal. Serious, Fatal. Serious. Fatal. Serious.
1. Explosives ... 1 5 . 6 — 1 + 1
2. Falls of Ground 1* 55 3 501 + 2 — 5
3. 1In Shafts 1 11 2 19 41 -4 8
4. Miscellaneous Underground 4 548 3 608 — 1 +4- 60
5. Surface 2 1957 4 1848 42 — 11
6. Fumes . 3 2 . — 1
Totals 9 817 12 869 + 3 + 52

*Tncludes 1 fatal accident in Quarries.
accidents in Quarries.

1 Includes 2 serious accidents in Quarries,
§ Tncludes 2 serious accidents in Quarries.

I Includes 2 sevious



DIAGRAM OF ACCIDENTS

showing the number of Deaths, arranged in Six Classes, in the Mines of Western Australia,

from 1920 onwards
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PART VI—STATE ATD T0O MINING.
(A) State Baiteries.

The number of State Batteries existing at the end of
the year was 22, with three leased. From inception to
the end of 1945, gold and tin to the value of
£12,576,344.312 including gold premium estimated at
£3,180,578-638, have been received from the State Bat-
teries.  2,650,771.19 tous of auriferous ore have heen
treated 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, 20,078.25 tons of ore were crushed
for 21,385.05 ounces of bullion, estimated to contain
18,113.1 fine ounces of gold, equal to 18 dwts. 1 grain
per ton. The average value of tailings produced was 5
dwts. 21.6 grains, making the average head value of 23
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 expenditure for all plants for the ycar
was £38,138 19s. 5d. and the revenue £20,425 13s. 4d.,
which shows a loss of £17,713 Gs. on the year’s opera-
tiong,

i
The capital expenditure since inception of the scheme
has been £542,298 10s. 5d.; £406,164 4s. 7d. from the
General Loan Fund, £93,726 4s. 5d. from Consolidated
Revenue, £28,621 13s. 5d. from Assistance to Gold Min-
ing Industry and £13,786 8s. from Commonwealth Assist-
ance to Metalliferous Mining.

Head Office expenditure including insurance under the
‘Workers’ Compensation Aet and Payroll Tax wasg
£5,101 11s. 1d. as against £4,276 10s. 3d. for 1944.

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

(B) Geological Swrvey of Western Australia.

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-
gieal Swrvey in Division IV, of this report. These com-
prise :—

Pyrite, ¢‘Iron King’’ Mine, Norseman, W.A. In-
terim report on Geological Survey and Under-
ground Diamond Drilling Programme.

Report on Underground Water Supplies, Salmon
Gums District—Southern Mallee—Eucla Divi-
sion, WA, (Centre of area Lat. 35° 00" 8.,
Long. 121° 40" E.)

Report on the Bidaminna Lake Phosphate De-
posits, 26 miles North-West of Gingin, South-
West Division, W.A. (Approx., Lat, 31° 08
8., approx. Long. 115° 33" E.)

Koolyanobbing (Trig. Station M.Y.1) Tron Ore De-
posits—Summary Report.

Proposad Drilling in the vieinity of the Clackline
(Baker’s Hill) Ironstone Deposits.

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

Boring at Site of Proposed Repatriation Building

(Reserve 8828)-—Water Analyses.

Notes on some soils and the Geology in the vieinity
of Northam.

Chalk and Marl Samples from Gingin, Muchea and
Bullsbrook,

Port Hedland Water Supply—Interim Report.

Report on ‘‘Coodawa’’ Tale Deposit, approx. six
miles East-North-East of Three Springs, Vie-
toria District, South-West Division.

A Geological Reconnaissance in the Eastern Por-
tion of the Kimberley Division, Western
Australia. (Between Latitudes 15° 30" 8. and
18° 8., and Longitudes 128° 15" E. and 129°
B

Report on the Hill 60 Lode, Mt. Magnet Gold Mines

Ltd., Mt, Magnet, W.A,

Geological Notes on Boring in the Mt. Palmer Dis-
trict, Yilgarn Goldfield.

teport on the Geology of Tindals, Coolgardie Gold-
field.

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

During 1945, compilation of several Bulleting was
completed and the following are now in the press:—

Mineral Resources of Western Australia, Bulletin
No, 3; Tantalum and Niobium, by K. R.
Miles, D.Sc,, F.G.8., Geological Survey of
W.A. and Dovothy Carroell, Ph.D., D.IC,
and H. P, Rowledge, A A.C.I., AW.ASM,
Government Chemical Laboratories.

Mineral Resources of Western Australia, Bulletin
No. 4; The Dandaragan Phosphate Deposits,
by R. 8. Matheson, B.Sc., Geological Sarvey
of Western Australia. )

Girological Surver of W.A. Bulletin No. 101, The
Mining Groups of the Yilgarn Goldfield,
North of the Great Rastern Railway, by
R. 8. Matheson, B.Se., Geological Survey of
Western Australia, i

Authority to print is awaited for the following Bul-
leting:—

Geological Survey of Western Australia, Bulletin;
on the Greenbushes Mineral Pield, by R. A.
Hobson, B.Se. (Hons,) and R. 8. Matheson,
?.Sc., Geological Survey of Western Austra-
ia,

Geological Survey of Western Australin, Bulletin;
on the Geology of Portion of the Mt, Mar-
garet Goldfield, by R. A. Hobson, B.Se.
(Hons.), Geological Survey of Western Aus-
tralia. :

(feological Survey of Western Australia, Bulletin;
on Some Economic Aspects of the Principal
Tantalum Bearing Deposits of the Pilbara
Goldfield, North-West Division, by H., A.
Elis, B.Sc., A.0.8.M., Geological Survey of
Western Australia,

Tield officers of the Geologieal Survey continue to pro-
vide much praetical assistance to prospectors and miners
in the course of their fleld work, and the head office of
the Geological Survey continues to meet numerous re-
quests for information coneerning the geology and
miueral resources of the State.

(C) Adssistance Under Mining Development Act, 1902,

The following statement shows the sums
during the year 1945 under this Act:—

advanced

£ s, d.
1. Advanced in aid of mining work
and equipment of mines with ma-
chinery
2. Providing means of transport,
equipment and sustenance for pros-

6,738 1 1

peetors .. .. .. .. .. .. .. L 774 14 8
3. Other assistance granted from the
vote during the year on various
matters totalled .. .. .. .. .. .. 277 12 7
£7,790 8 4

PART VII.—-INSPECTION OF MACHINERY,

The Chief Inspector of Maechinery reports that the
number of useful hoilers registered at the end of the
vear totalled 5,183, against 5,064 for the preceding year,
showing an inerease after all adjustments, of 119 boilers.

Of the total 5,183 useful boilers, 3,120 were out of use
at the end of the year, 2,066 thorough and 202 working
inspections were made and 2,062 certificates were issued.

Permanent condemnations totalled 21 and temporary
condemnations 16, There were two conversions. HEleven
boilers were transferred beyond the jurisdiction of the
Act,



The total number of machinery groups registered was
18,908 against 18,213 for the previous year, showing an
inerease of 693,

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

The total mileage travelled for the year was 58,549
against 53,389 miles for the previous year, showing an
inerease of 5,160 miles. The average miles travelled per
inspeetion was 4.33 as against 3.98 miles per inspection
for the previous year.

Two hundred and eighty six applications for engine-
drivers’ and boiler attendants’ certificates were received
and dealt with, and 237 certificates, all classes, were
granted as follows:—

Winding Competeney (including certificates
issued under regulation 40 and secetion
60) 5

Tirst Class Competency (including certificates
issued under regulations 40 and 45, and
sections 60 and 63) . .. ..o 81

Second Class Competeney (including certificates
issued under regulation 40 and section 60) 19

Third Class Competency (including certificates
issued under regulations 40 and 45, and
sections 60 and 63 of Act) .. -

Locomotive Competency (including certificates

<]
Lo

issued under regulation 40 and seetion 60) 9
Traction Competency (ineluding certificate
issued under regulation 40 and section 60) 1
Internal Combustion Competency (ineluding
certificates issued under regulation 40, and
seetion 60) .. .. .. .. Lo 49
Crane and Hoist Competeney (including certifi-
cates issued under regulation 40 and
seetion 60) .. .. .. .. ..o 10
Boiler Attendants’ Competency (including
certificates issued under regulation 40 and
section 60) 71
Interim —
Copies 9
Transfers 1
237

The total revenue from all sources during the year was
£8,207 5s. 5d. as against £7,894 18s. 2d. for the previous
vear, showing an increase of £312 7s. 3d.

The total expenditure for the year was £8,209 0s. 3d.
as against £8,293 19s. 10d. for the previous year, show-
ing a decrease of £84 19s. 7d.

PART VIII—CHEMICAL AND MINERALOGICAL
LABORATORIES,.

The Government Mineralogist, Analyst and Chemist
reports a considerable expansion of the work of the
Government Chemical and Mineralogical Laboratories
during the year.

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

The amount of gold assaying, that had deecreased con-
siderably during the war years, is showing a steady in-
crease and it is anticipated, on return to normal condi-
tions in the gold mining industry, that this work will
again reach pre-war importance.

Officers attached to the mineralogy section continue to
provide information concerning the mineral resources of
the State, by personal contact with prospectors and
others and by special field visits to selected loealities, 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
Western Australian Minerals,”’

Mineral Resources Bulletin No, 3,
Niobium,”’

¢¢Tantalum and
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Folder: ¢‘Mineral Resources of Western Australia,
1945 Edition.’?

With the implementing of the Government’s policy to
concentrate all its chemical work in the Government
Chemieal Laboratories, the amount of work submitted
by various departments has increased rapidly, and covers
a wide range of investigations that now tax the eapacity
ot the new buildings in Adelaide Terrace, Perth.

PART IX.—SCHOOL OF MINES.

(a) Kalgoorlie—The individual enrolment for 1943,
exelusive of correspondence course students, reached a
maximum of 372 compared with 383 in 1944, while corre-
spondence course enrolments totalled 85, made up of 153
civilian and 70 service and ex-service men.

During the year six full time and 20 part time dis-
charged service personnel were admitted for tuition under
the Commonwealth Reconstruction Training Secheme.
RA.AF. personnel stationed at Kalgoorlie were also
accommodated in regard to classes as in previous years,

In the Metallurgical Laboratory 19 new investigations
into the treatment of ores and minerals were completed.

(L) Wiluna and Norseman—The individual enrol-
ments at the former again decreased in number owing
to the reduction of mining operations at that eentre, but
Norseman experienced a very satisfactory year.

PART X.~MINER’S PHTHISIS ACT AND MINE
WORKERS’ RELIEF ACT.

In 1945, all goldfields were visited with the exception
of Ashburton, Gascoyne, Kimberley, Phillips River and
West Kimberley.

The number of examinations conducted was 3,334 com-
pared with 4,468 for 1944,

STATFE.

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

Dr. B. H. Moore, Director of the School of Mines,
retived on 31/12/1945, having reached the age of 65
years. Dr. Moore, who is a scientist of distinction in
addition to heing an educationist, has donme much
for both the mining industry and the School of Mines.
His has been a household name in mining cireles in the
State. Mr. R. W, Pletcher, B.Sec.,, a young man with
considerable geological, mining and teaching experience,
has succeeded him as director.

Mr. F. G. Forman, Government Geologist, resigned in
order to accept a private appointment, and the vaecancy
has been filled by the appointment of Mr. H. A, Ellis,
B.Se., A.O.SM. Both these officers are able and ex-
perienced geologists and My, Ellis is expeeted to do well
in his new position.

Mr. E. J. R. Hogg, Superintendent of the Mine
Workers’ Relief Act, was successful in obtaining the
appointment of assistant manager in the State Insurance
Office. My, Hogg had been many years with this de-
partment and had earried out his duties in a particularly
efficient and capable manner.

Many of our younger officers have now heen dis-
charged from the fighting services and have returned to
the department.

The faithful service given by all members of the staff
over the war years has been greatly appreciated and I
would like to take this opportunity of acknowledging it.
While mining is becoming very active again and conse-
quently is inereasing the work of the department, there
will he move staff to share the volume and responsibility
and lighten the burden borne by the few during the
vears 1940-1945.

In dealing with the various activities, I have com-
mented only on the principal items. Divisions IT to IX
of the publication contain the detailed reports of the
regponsible officers,

I have, ete.,
A, H. TELFER,
Under Secretary for Mines,

Department of Mines,

Perth, 31st May, 1946,
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Division I1.

Report of the State Mining Engineer for the Year 1945,

The Under Secretary for 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 1945.

STAFF.
Inspector Boyland has returned from service abroad
and has resumed duty at Leonora.

Mr. M. Ryan has been appointed Inspector of Mines
at Kalgoorlie and Mr. J. Haddow has heen appointed
Assistant Ventilation Inspector.

Mr. 8. Hunter has been elected Workmen’s Inspector
of Mines at Cue in suceession to Mr. W. E, Boyce and
Mr. J. Gillespie has been elected Workmen’s Inspector
of Mines at Wilana in the position renderved vaecant hy
the retirement of Mr. MeMennemin,

ACCIDENTS.

Fatal and serious accidents on mines and quarries
reported to the Department for the year are shown

below.

Corresponding figures for 1943 are shown in
brackets.

There were 12 (9) fatal and 869 (817) serious acei-
dents, including 1 (2) fatal and 279 (244) serious on
coal mines and quarries.

Of the fatal accidents 10 (7) oceurred in gold mines,
1 (1) in eoal mines and 1 (0) in an asbestos mine,

The total number of serious accidents reported from
gold mines was 590 (573). The average number of men
employed in such mines was 4,786 (4,584). The average
accident rate per 1,000 men employed on gold mines was
thus 2.09 (1.58) for fatal and 123.28 (125.00) for
serious accidents.

On 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 there-
fore 1.16 (1.14) fatal and 319.76 (275.00) serious
accidents per 1,000 men employed.

TABLE A,
SERIOUS ACCIDENTS—1945.
Major Injuries—Exclusive of Fatal.
Fractures, Amputations, . K . .
Goldfield. % g E; .--§. '§
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Total 2 4 4 8 2120 2 18 5 5 1 7 1 1 1 26 7 3 1117
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Coolgardie . 1 1 1 9 A 3 21 .. 19
Dundas . 1 3 1 2114110 5 7114 1 58
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A classification of the serious aeccidents showing the nature of the injuries sustained is given in Table A.
Table B shows the number of fatal accidents rvecorded year by year for the past five years and death rate

per 1,000 men employed.

TABLE B.

1941. 1942. 1943. 1944, 1945.
Patal accidents to men engaged in mining (exclusive of guarries) ... 27 20 15 8 12
Total number of men engaged in mining (average) 14,021 9,100 6,227 5,930 6,071
Accident death rate per 1,000 men engaged in mining 1-93 2.23 2-41 1-35 1.97
Fatal accidents at quarries 1

FATAL ACCIDENTS.

Following is a brief deseription of all fatal accidents that were reported on mines during the year.

Name and Occupation. Date. Mine. Details and Remarks.
Falls of Earth (3).
Moseconi, Stephano (Miner)... 11-1-45 | South Kalgurli Consoli- | This miner was injured by a piece of rock which fell from
dated, Litd. the back whilst he was boring a face in a stope, on 3rd Jan-
uary. He died in hospital on 11th January as a result of
injuries to the spine. Deceased was a miner of wide ex-
perience and the unfortunate accident was due to *“ head ”
in the ground.
13-12-45 | Central Norseman Gold | A fall of earth in a stope struck Gray and caused severe

Gray, William James (Driver)

Pemasi, Vincenzo (Shoveller
and Trucker)

Bird, Horace Victor (Skipman)

Haddow, George James (Mine
owner)

Kelly, Robert (Set rider)

Condren, Patrick James (Bog-
ger)

Saunders, Charles Henry (Tim-
berman)

18-12-45

19-2-45

8-9-45

11-6-45

15-9-45

22-8-45

Corporation, Lid.

Boulder Perseverance,
Litd.

Ir, Shaft

Wiluna Gold Mines,
Limited

Grace Darling

Miscellaneous

Co-operative Colliery

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

Boulder Perseverance,
Limited

injuries to which he succumbed on the following day.
No danger was anticipated.

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

s (2).

A piece of steel rail falling down the shaft entered the skip
in which Bird and his mate, the skipman, were travelling.
It is presumed that the rail was a piece from the lining
of an ore pass which became caught up in the shaft and
was later dislodged by the moving skip. Bird was struck
on the head and leg and after four months in hospital
made a fair recovery. Subsequently he became subject
to headaches and came to Perth for treatment. An
operation on the brain was performed and Bird subse-
quently died.

This man, the owner of a small mine, was struck by a piece
of stone whilst inspecting the shaft. He fell about 20 feet
to the bottom of the shaft, the principal injury received
being a fracture of the lower jaw. The accident occurred
on the 21st January and Haddow died, as the result of
cerebral abscess, on the Sth September.

Underarourd (3).
Kelly, who was a set-rider, was riding on the set and was

about to have it lowered to the flat. The load became de-
tached owing to the opening out of the shackle and he was
struck by one of the runaway skips. He was killed in-
stantly,

This accident was caused by a truck coming off 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, & timberman, was working in a manway, which
had not been covered. The withdrawal of ore from chutes
caused some stone to fall down the manway. He sustained
a fractured 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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FATAL ACCIDENTS—continued.

Details and Remarks.

Name and Occupation. Date. Mine.
Surface (4).
Kuring, Henry (Change room | 23-4-45 | Great Boulder Pty.
attendant) Gold Mines Ltd.
Trenholme, Richard 24-7-45 | Asbestos Mine, Wit-
tenoom Gorge
Donovan, John Thomas (Plant | 11-9-45 Oroya South Shaft,
Labourer) Gold Mines of Kal-
goorlie, Ltd.
Pember, Barnabus Leslie (Mill 18-9-45 | Great Boulder Pty.
Hand) Gold Mines, 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 kneeling
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 Oliver filber. 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, classified
according to the gold or mineral field in which they
ocenrred, and also according to their causes. Tahle II,

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

TABLE C.

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

Explosives. g?ﬁn%f. In Shafts. Fumes. %I;ﬁ:};%i%l; Surface. Total.
Seri- Seri- | 1 Seri- Seri- 11 Seri- | o Seri- Seri-
Fatal) ' " | Fatal. ‘ous. Fatal.| " " | Fatal. ous, | Fatal. ous, | Fatal. ous, | Fatal. ous.
1. East Coolgardie 2 2 16 8 2 21 255 3 62 7 345
2. Mt. Margaret 1 6 . 8 . 9 24
3. Coolgardie ... 1 2 9 9 21
4. North Coolgardie ... . . . 2 2
5. North-East Cool-
gardie
6. Broad Arrow 1 1
7. Dundas ... 1 5 . 44 16 1 65
8. Yilgarn . 1 . 2 1 4
9. Murchison ... 2 1 . 20 12 35
10, Bast Murchison 1 1 I 3 50 25 1 80
11. Peak Hilj
12, Yalgoo
13. Northampton ..
14. Greenbushes . .. - "y
15. Sogt}.x-Wes‘t 2 2
TG e 99 1] 215 37| 1 275
18. Pilbara . . 5 1 9 1 14
19. West Pilbara .
20. Ashburton ...
Totals for 1945 6 3 50 2 19 2 3 608 4 184 12 869
Totals for 1944 1 5 1 55 1 11 3 4 548 2 195 9 817

WINDING MACHINERY ACCIDENTS.

There were seven accidents involving winding mach-
inery. Five of these were overwinds, in one case a
winding rope on a bailing tank broke and in another
a trailer skip became derailed.

Overwinds. -

(1) This was an error in judgment on the part of
the dviver. Overwind gear operated and no damage was
done,

(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 hroken indieator.

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



(5) The driver’s attention
failed to reverse his engine,
were damaged.

was distracted and he
Counterweight and guides

Broken Rope,

(1) The rope on a bailing tank broke during bailing
operations.
Skip Derailment.

(1) A trailer skip beeame derailed.
apparent cause.

There was no

PROSECUTIONS.

Ten persons were prosecuted under the provisions of
the Mines Regulation Act. All prosecutions were suc-
cessful and fines were imposed in every ease.

The manager of a mine was prosecuted for rising
without permission from the inspector.

The manager of a mine was prosecuted for breach of
the ventilation regulations,

Three_men were prosecuted for breaking ventilation
and sanitation rules, three for firing at unauthorised

times and two for failure to guard the approaches to
a shot.

EXEMPTIONS.

In accordance with the provisions of section 34, sub-
section 4 of the Mines Regulation Act, 1906-38, fifteen
certificates weve issued, exempting the holders from the
operations of sub-section 1 (b) of the same seetion. In
1944 the number of certificates issued was 20.

SUNDAY LABOUR.

Eighty-s.even permits to work on Sunday were issued
under section 54 (4) of the Coal Mines Regulation Aet,
1902-26, to various mines in the Collie Coalfield.

ADMINISTRATION,
(Amendments of Aects).
The Mining Aect, 1904-1937.

(a) Mining Act Amendment Act, 1945,
seetion 277 (formerly seetion 297A).

(b) Amendment to Regulations 98, 99, 127, Forms
Nos. 57, 69, 70 and 71, and Lease Forms Nos. 1, 2, 3,
4, 5, 6 and General Lease Form. Gazetted 29/6/1945.

Mines Regulation Act, 1906-1938.

(a) Amendment to Regulation 7. Gazetted 16/3/1945.

(b) New Regulation 15A—Use of locomotives under-
ground. Garzetted 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
Act, 1945, amending seetion 3.

amending

VENTILATION.

Inspector Lloyd’s report onm his work as ventilation
officer is quoted in full hereunder:—

During the early part of the vear, considerable
difiiculty 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 and
salvaging old galvanised piping, the grcater portion
of the already restricted development work must of
necessity have ceased.

Even when damaged piping had been recondi-
tioned, it was frequently found theve was insufficient
length to allow the machine man to keep his ven-
turi eloth up to the face. Venturi ecloths were in
very short supply and frequently in a poor state of
repair owing to lack of manpower for repairing
same, Suech places were always found to be fairly
well watered.

In order to overcome the diffienlty in obtaining
venturi cloths, brought about mainly through short-
age of rubber, a number of mines placed orders
with a local firm of tent makers for supply of ven-
turls manufactured from canvas, but on account of
the humid conditions nnderground and severe treat-
ment to which they are subjected, together with the
fact that under high pressure from a fan, the weave
permits the air 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.
There is still an acute shortage of material and in
my opinion this will continue for some time.

During the year, the temperatures throughout
the mines, except where diffienlty was experienced
in obtaining men for winze sinking, thus resulting
in faulty ventilation of the mine, were found to be
reasonable and within those laid down in the Regu-
lations. Where temperatures exceeded these figures,
and material was not available, or due to manpower
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 withdrawn.

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 varvious distriets.

Accidents.

Accidents from fumes as repovted to this office
for the year were as follows:—

Serious. Minoy.
East Coolgardie Goldfield Nil 21
Dundas Goldfield Nil 5
Total Nil 26

In most cases, the employee returned to work
cither the following day or within a few days and
invariably did not seek medical advice.

All managers of mines situated in or about
Kalgoorlie have bheen informed that fuming acci-
dents, whether regarded as serious or otherwise,
must be immediately reported to this office in order
that the working place may be inspected and state-
ments obtained from any witness,

Proseeutions.

There were six prosecutions undertaken during
the year for breaches of the Mines Regulation Act,
1906-38, in respect to ventilation and in all cases
a conviction was recorded and a fine imposed.

Dust Sampling.

Owing to staff shortage I was again ecalled
upon to carry out general inspection duties and
consequently dust sampling was carried out on a
regtricted scale. It will be noted the average count
of particles registered in levels, stoping and devel-
opment shows an increase over the figures as re-
gistered in previous years and is accounted for by
the fact that sampling was carried out for only
approximately one-third of the year.

A summary of dust sampling will be found on
page 19.

GOLD MINING.

The ore production 1,736,952 tons, and the gold yield
469,906 fine ounces for this year are very nearly the
same as for last year. The ecorresponding figures were
1,777,128 tous and 472,588 fine ounces.

The average grade of 5.41 dwt. per ton is slightly
higher than the figure of 5.32 dwt. per ton for the pre-
vious year.
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DUST SAMPLING.

Summary of Samples taken dwring 1945.

Level. . ent. Sbonine. Surface Number of Places showing
vel Development Stoping Surface. count of 1,000 p.p.c.c.
Month.
v Average| Average | Average | Average - Develop-| Sur-

N Jount. No. Count. Ro, Count. No. Count. Level. meniup Stope. face.
January . .
February ... o 8 168 .. . 1
March .
April ... 3 426 1 279 .
May ... 1 175 3 270 5 311 .
June ... 8 263 11 231 2 381 i
July .
August
September
October
November
December

AN v J
9 169 14 299 17 257 2 381 Total 2

The tonnage trcated and gold won 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 gold output classified by
districts according to the output of the individual mines,
indicates an increased vretwrn from prospeeting and
small mines.

State Batteries treated 20,078 tons for a return of
18,113 ounces, which is an increase over the figures,
18,261 tons for 15,596 ouunces in the previous year.

The number of mines producing 5,000 cunces and over
for the year was 19, which is an increase of two on last
vear. The mines which have been added to the list are
Mountain View and Emu Gold Mines, Limited.

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 in output.

The work of rehabilitation has Dbeen commenced on
some mines which did not produce any gold during the
year.

Among smaller mines, the most successful were:-—

Mine Tons  Ouneces Dwt./Ton
Barbara 1,569 1,048  13.36
Blue Spee 4,722 1,375 5.82
Democrat 483 1,748 72.38
Lady Mary 595 835 28.10
Lister’s 1,080 585 10.83
New Brew 485 1,160 47.84
Radio 769 627 16.31

Table D shows the production statistics for each year since 1929.

TABLE D.
Fold Production Statistics
Tons Total Estimated Value of Number of | Average Value | Average Yield
Year. Treated. Gold Value of Yield Men of Gold per Ton
(2,240 1bs.) Yield. Yield. per ton. Ewmployed. per Oz. of Ore.
tons. fine ozs. £A. shillings A. shillings A. dwt,

1929 628,400 372,064 1,580,426 50-30 4,108 8496 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 5,961 117-44 10-55
1932 1,327,021 599,421 4,358,989 65-70 8,695 145-44 9-03
1933 1,588,979 636,928 4,884,112 61-48 9,900 153-36 8-01
1934 1,772,931 639,871 5,461,004 61-60 12,523 170-69 722
1935 1,909,832 646,150 5,676,679 5945 14,708 175-71 6-77
1936 2,492,034 852,422 7,427,687 59-61 15,698 174-27 6-84
1937 3,039,608 1,007,289 8,797,662 57-99 16,174 174-68 6-64
1938 3,759,720 1,172,950 10,409,928 53-38 15,374 17750 6 24
1939 4,095,257 1,188,286 11,594,221 56 62 15,216 195 14 5-80
1940 4,291,709 1,154,843 12,306,816 57-35 14,594 213-15 5-38
1941 4,210,774 1,105,477 11,811,989 56-10 13,105 213-70 5:25
1942 3,225,704 845,772 8,840,642 54-81 8,123 209-04 5-24
1943 2,051,011 531,747 5,556,756 54-185 5,079 209-00 5-185
1944 1,777,128 472,588 4,966,451 55-89 4,614 210-18 5:32
1945 1,736,952 469,906 5,025,039 57-86 4,818 213-87 5-41

Note.—In this table the figures given are those reported to the Department by the various producers.




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

Un- Under 100 100-500 500-1,000 1,000-2,000 2,000-3,000 38,000-4,000 4,000-5,000 5,000-10,000 | 10,000-20,000 |20,000-80,000 | 30,000-40,000 | 40,0600-50,000 | 50,000-100,000
classified, 0z8. 0z8. 0z8, 078. 0z8. 0z8. 0z8. 0z8. 0z8. 028, 0zS. 0z8. 0783,
Sundry
Goldfield or District. Claims,
Alluvial, | No.of| Gold |No.of| Gold |No.of| Gold |No.of| Gold |No.of| Gold |No.of| Gold |No.of| Gold |No.of| Gold |No.of| Gold |No.of| Gold |No.of| Gold |No.of| Gold |No.of| Gold
etc. Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine
(fine 0z8.) |qucers. ozs.). |ducers.| ozs.). |ducers.] ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.| ozs.). !ducers.| ozs.).
Kimberley Goldfield 107
Ashburton Goldfield 39
Pilbara Goldfield—
Marble Bar ... 97 8 319 2 360 1 6,370
Nullagine 305 9 239 1] 1,375
Peak Hill Goldfield 13 4 189 2 340
Eagt_Murchison Goldfield—
Lawlers 77 6 184 14 7,017
Wiluna .... 446 3 45 3 349 11 5,834 1 135,016
Black Range ... 31 1 7 2 538 1 835 . .
Murchison Goldfield—
Cue 202 3 122, 3 988
Meekatharra 183 11 399 4 74 11 1,160
Day Dawn ... 229 2 34 14 7,745
Mt. Magnet ... 162 7 241 3 707 1] 8,430
Yalgoo Goldfield ... 11 10 403 2 463
Mt. Margaret Goldfield—
Mt. Morgans ... 140 6 279 2 478 2| 1,540 1 1,748
Mt. Malcolm ... 41 6 333 1 370 1 [20,792
Mt, Margaret .... 120 11 328 2 577
North Coolgardie Goldfield—
Menzies 45 6 129 2 706 1] 2,738
Ularring 280 3 141 3 449 .
Niagara 75 2 35
Yerilla ... 58 1 180
Broad Arrow Goldfield ... 511 15 306 4 770
North-East Coolgardie Gold-
field—
Kanowna 134 1 31
Kurnalpi 33
East Coolgardie Goldfield—
East Coolgardie 047 13 224 71 1,558 2 | 1,565 1] 8,079 2 30,389 3 |69,573 1 §31,064 2 1159,901
Bulong .... 23 1 51 .
Coolgardie Goldfield—
Coolgardie 322 16 584 4 710 21 1,169 1| 1,048 1] 8,263
Kunanalling ... 260 1 5 3 526
Yilgarn Goldfield ... 130 17 551 3 851 1 627 14 3,779
Dundas Goldfield ... 162 11 358 4 1 1,077 1| 5,626 1 [ 24,669
Phillips River Goldfield .... 2 8
State Generally ... 55
Totals 5,238 175 | 5,645 57 (12,771 8| 5,736 4 | 5,331 1 2739 1| 3,779 8 | 57,3064 2 | 30,389 5 115,034 2 166,080 2 {159,901

08



TABLE F.
Classification of Gold Output, 1941-1945.

1945. 1944. 1943. 1942, 1941.
Range of Output.
No. of Pro- Percentage No. of Pro- Percentage] No. of Pro- Percentage}] No. of Pro- Percentagef No. of Pro- Percentage
Producers.| duction. | of Total. { Producers.; duction. | of Total. | Producersi| duction. | of Total. } Producers.| duction. | of Total. | Producers.] duction. | of Total.

Fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs.
Over 100,000 ... 1 127,149 15-0 1 170,550 154
50,000-100,000 ... 2 159,901 341 2 155,870 33-0 3 202,875 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 66,080 140 1 39,030 8-3 4 134,164 15-8 1 38,145 3-5
20,000~ 30,000 ... 5 115,034 245 5 123,141 26-0 5 121,408 228 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 56
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 ... 1 3,779 0-8 3 9,626 1-8 5 16,999 240 5 16,992 15
2,000- 3,000 ... 1 2,739 0-6 2 4,990 1-0 1 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 15 19 27,040 24
500~ 1,000 ... 8 5,736 1-2 1 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 35 180 41,730 3-8
Under 100 175 5,545 1.2 155 4,753 1-0 193 5,127 10 330 10,569 1-2 396 13,193 1-2
Sundry Claims, P.A’s,, ete. 5,238 1-1 4,696 1-0 5,583 1-1 13,108 1-6 21,696 2:0
Total 214 469,907 | 100-0 263 472,588 | 100-0 324 531,747 | 100-0 535 845,772 | 100-0 675 1,105,477 | 100-0

Note~Individual producers include private and State Battery cyanide treatment plants.
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TABLE G.—MINES PRODUCING

5,000 OUNCES

AND UPWARDS

FOR THE PAST FIVE

YEARS.

! 1945, 1944, 1943, 1942. 1941,
Mine. ‘ Tons Ouaces | Dwb. per Tons Ounces Dwt. per Pops | Onnces | Dwt. per Tons | Ounces | Dwt. per Tons Ounces | Dwt. per
I treated.. Gold. | Ton. treated. Gold. J Ton. treated. ! Gold. | Ton. treated. | Gold. Ton. treated. Gold. | Ton.
1. Big Bell Mines, Limited . . 26,351 | P32 16,117 2. 423,420 2.17
2. Blue Bird Gold Mines, N.L. . .. 154 | 31 1,517 19- 3,569 23-61
3. Boulder Perseverance, Lmuted 85,8006 23,666 81,965 5- 32,757 G- 121,313 629
4. Burbidge Gold Mines ... 4,350 1-8¢ 2,634 i 45,115 226
5. Central Norseman Gold (,orpor‘\twn, 73,488 24,669 76,864 708 39,004 8- 121,212 8-
6. Comet Gold Mines, Limited 10,515 6,370 2056 13,324 205 15,844 17-
7. Consolidated Gold Areas 5:60 5,762 5 31,152 4-
8. Consolidated Gold Mines of Coolgardie, Limited ... 890 145 3-26 20,745 311 8,252 3. 72,507 303
9. Cox’s Find (Western Mining Corporation, Limited) .... 3,236 11- 21,890 11-3:
Edna May Amalgamated Gold mnes, Ltd. . 10,861 3,779 6-96 12,400 763 5,684 9-6 17,371 10-
Emu Gold Mines, Limited 27,541 7,017 5:09 18,816 1-03 7,792 5 18,484 3
Evanston Gold Mine 5.10 4,448 8- 15,284 8.
First Hit Gold Mine 4,410 2,739 12-42 5,850 14-5H 3,849 13-6 7,760 13-
Gladiator Gold Mine ... . 4,876 5.2 29,220 4]
Gold Mines of Kalgoorlie, Limited 109,334 25,357 464 93,544 49 30,278 47 162,27 5-
Great Boulder Pty. Gold Mines Limited 276,778 71,560 517 248,313 63 30’ £ 81,057 4+ 302,779 4.
Hannan's North (Broken Hill Pty. Ltd) 12-6 14,298 7 40,444 8-
Hill 50 Gold Mine, N.L. . 31,108 8,430 542 32,082 0,571 10, ())4 11,5633 5 ¢ 30,863 (i
Kalgoorlie Junterpmsn Limited 10,889 11,861 5-80 37,349 9,490 16,110 5-96 19,911 6- 70,806 6
. Lake View and Star, Limited 279,679 88,340 6-32 278,171 50,990 87,19¢ 669 127,149 6. 613,191 5+
21. Moonlight Wiluna. Limited 19,117 5,334 6-10 75,375 12,010 17,790 3-54 24,798 45 105,351 4-
22, Mountain View ... .. 1,495 7,745 | 103-62
2 Norseman Gold Mines, N.L. .. 40,580 5,626 2-74 38,080 4- 80,428 18,731 46 138,813 3.
North Xulgurli (1912) Limited 107,737 31,064 577 91,444 G-I 115,488 40,96:) 7 140,911 [N
North Kalgurli (Croesus Section) . 7,488 2,172 b Oa 4.)0 4.2
Ora Banda Amalgamated, N.1. 1,103 4,109 20,745 5,262 5 552
Paringa Mining and P qslmarmn Ltd 20,550 5-05 15,440 17,104 83,798 22,185 4-
Phoenix Gold Mines, Limited .. . b 5-61 b()(»l 6,605 28,214 7,942 563 3 1 5
South Kalgurli Consolidated, Ltd : 386 .S 1065 19,135 75,470 22,606 6-01 91,374 5.
Spargo’s Reward Guld Milw, N.L. 20,533 4,820 4-69 27,182 5.
State Batteries .. .. 18,11 18-04 19,074 18,591 19749 40,396 27,309 13-52 73,001 11-
The Sons of Gwalia, Limited ... 20,792 6-13 75,774 24,003 6-34 99,004 31,185 6-39 134,365 688
Triton Gold AMines, N.L. 33,272 10,391 6-24 75,742 5.
Wiluna Gold Mines, Limited 35.016 2-09 30,02 1-99 179,069 52,877 2-190 548,226 65,738 2-40 563,900 72,580 251
Yellowdine Gold Development Ltd. ... 18 . 1,997 LG4 14,695 5,536 7-53 27,687 §,430 6-09 41,097 13,711 66
Youanini Gold Mines, Limited . . 3,803 2,825 14-51 73,853 17,023 4.
Total ... 1,716,777 | 445,482 5-19 443,639 504 | 2,015,067 | 437,314 1-84 | 3,067,119 | 759,867 4-95 | 3,046,657 | 974,470 4:94
Other Sources {excluding large retreatinent plants) 19,715 14,066 14-27 19,766 22-12 35,944 33,739 18-77 158,585 72,786 9-19 264,117 116,638 8-85
“Total (excluding large retreatieent plants) 1,736,592 459,548 5-29 | 1,777,128 163,405 522 | 2,051,011 521,053 5-08 | 3,225,704 832,743 5.16 | 4,210,774 | 1,019,114 5-18
-Golden Horseshoe Sands Retreatment 8,079 9,183 10,694 13,029 12,421
Morgans Sands Retreatment . . . 1,942
GRAND TOTAL 1,736,592 467,627 5-38 1,777,128 172,588 532 2,051,011 531,747 5-19 3,225,704 845,772 5-24 4,210,774 | 1,105,477 5-25
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TaBLE

Development Footages reported by

H.

the Principal Mines for 1945,

Shaft Cross- Rising | Diamond
Gloldfield. Mine. Sink- | Driving. cubbin and Drill- Total.
ing. ng. Winzing. ing.

] feet. feet. fect. feet. feet. feet.
Pilbara, ... Comet Gold Mines, Limited 25 671 276 282 1,254
Blue Spec Gold Mines, N.L. 370 55 50 750 1,225
Bast Murchison | Emu Gold Mines, Limited ... 534 80 312 926
Wiluna Gold Mines, Limited 2,334 1,443 1,371 265 5,413
Murchison Big Bell Mines, Limited 290 51 300 313 954
Hill 50 Gold Mines, N.L. 885 141 159 1,185
Triton Gold Mines, N.L. 410 34 206 314 965
Mount Margavet | Sons of Gwalia, 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 Geld Mine 160 57 217
East Coolgardie Boulder Perseverence, Limited 3,534 1,589 3,022 8,145
Gold Mines of Kalgoorlie, Limited 3,804 1,400 1,711 4,695 11,610
Areat Boulder Pty. Gold Mines 25 7,384 1,828 2,085 6,258 17,580
Kalgoorlic Enterprise, Limited 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 1,295 1,595 5,058 12,458
Paringa Mining and Exploration Co. Ltd. 98 1,957 797 515 2,759 6,126
South Kalgurli Consolidated Lid. ... 138 2,602 652 532 4,913 8,857
Coolgardie Barbara Gold Mine 285 399 110 9 803
Phoenix Gold Mine 282 20 45 347
Yilgam Sdna May Amalgamated Gold Mines, Litd. 426 288 188 430 1,332
Edward’s Reward ... 100 100
Jadio Gold Mine 85 35 120
Dundas Central Norseman Gold Corporation, N.L. 4,982 171 1,073 5,420 11,646
Norseman Gold Mines, N.L. .. 1,159 13 944 536 2,652
Norseman Gold Mines (Iron King) 173 2,328 64 1,492 1,080 5,137
Totals 986 47,357 10,537 17,784 53,256 | 129,920

OPERATIONS OF THE PRINCIPAL MINES.
EAST COOLGARDIE GOLDFIELD.

The total ore treated on this field during 1945 was
1,048,342 tons and the gold won was 303,373 fine ounces,
which is an inerease of about 10 per cent. on the figures
for 1944. The average grade was 5.79 dwt. per ton,
which ig practically the same as for the previous year. The
average number of men employed was 2,328 as against
2,067 for 1944, This year about 65 per cent. of the total
production of the State has come from the East Cool-
gardie field.

The prineipal mines:—
Lake View and Star, Limited.

The average monthly output was 25910 tous, com-
pared with 26,265 tons for the previous year.

No mining was done on the Ivanhoe lease, and all pro-
ductive work was confined to levels ahove the 2630ft.
Horizon. 55.8 per cent. of the ove milled came from
the Lake View and Associated Mines, and the balance
of 44.2 per cent. from the Western Group.

The tonnage broken in stopes amounted to 215,363,
81.9 per cent, being in shrink stopes, 0.5 per cent. in
filled stopes and 17.6 per cent in leading stopes.

Development footage for the year ending June, 1945,
was 9,985.5 feet, being 1,284 feet more thaun the pre-
ceding year. ’ i SRR

The so-called ‘‘minor lodes’’ received the most atten-
tion and good results were obtained for work done on
the No. 3 lode West Branch, No, 1 lode, Chaffers East
lode and Morrison’s Fast lode,

A discovery was made at the 2120ft. level North of
the Horseshoe No. 2 Shaft, where a North-West drive
has been driven 76.5 feet in ore averaging 5.4 dwt. over
53 inches.

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

An ore shoot on the No. 2 Tetley’s lode at the Lake
View is being developed, and indications are encourag-
ing for an extension of this fine ore body which, between
the Associated 700ft. and 1000ft. levels, yielded a large
tonnage of good grade ore.

At the Lake View 400ft. level an HBast crosseut was
started and is heing driven to intersect the No. 3 Cross
lode. To date 154 feet has been completed, leaving 150
fcet to be done to reach the objective.

No. 4 Lode.

A total of 503 feet of development work was com-
pleted. Driving amounted to 409 feet, of which 70 feet
was in lode averaging 2.4 dwt. over a width of 50 inches
and 339 feet in ore averaging 5.2 dwt. over 63 inches.
All the work was done in the Chaffers Lease on the
1200£t,, 1400£t., 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 crosseut
from the Horseshoe No. 2 Shaft was advanced 44.5 fect
in a strong lode which averaged 1.6 dwt. over 48 inches.
The North drive on the 2180ft. level from the wmain
crosseut off Chaffers Shaft was continued 114 feet in
ore that averaged 4.2 dwt, over a width of 53 inches.



No, 2 Lode.

A total of 348 feet of deveclopment work was done on
the No. 2 lode, the greater part of which was winzing
done in preparation for stoping.

Minor Lodes.

A total of 3,835.5 feet of development work was com-
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 drives 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 Dy the 1300ft. level
North drive, which was advanced 171 feet in ore averag-
ing 6.8 dwt. over 61 inches.

No. 6 Lode.

This lode was developed in the Horseshoe lease at the
2000£ft. and 2240ft. levels. 207 feet of driving was
completed. The only ore disclosed was at the 2000ft.
level South 86 feet for 6.8 dwt. over a width of 123
inches.

No. 3 Lode West Branch.

Outstanding results were obtained from
lateral and vertieal development.

A total of 503.5 feet of driving was completed on the
2240ft., 2480ft. and 2630ft. levels, of which 462.5 feet
were in ore averaging 6.4 dwt. over 61 inches.

The 2480ft. level Noxth drive was advanced 233.5 feet
in ore 5.7 dwt. over 53 inches.

Early in 1945 a West crosseut 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.

From the 2480ft. level winze 902 feet South at a
depth of 42 feet intersected 288 inches of ore showing
abundant free gold and telluride. It is impossible to
estimate accurately the value of the ore by sampling,
however, assay values from sectional samples show 23.85
ounces to the fon.

both the

Chaffers East Lode.

G00£t, and 800ft. levels—284 fect of driving was done.
The 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.

M;ri'ison ’s East Lode.

Driving was carried out on the 400ft., 700ft., 1100ft.,
1200£t., 1355ft, and 1525ft. levels. A total of 608 feet
was completed, of which 252 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. and 1525ft. levels
vielded poor results.

Associated Mine.

294 feet of development work was done on the 200ft.
and 600ft. levels. Of this, 62.5 feet was in slide and
107 fect in ore that averaged 1.9 dwt. over 50 inches
and 124 fect went 5.2 dwt. over 56 inches.

Lale View Mine.

2,722 feet of development work was done, driving
1,773 feet, of which 256 feet was in slide, 931 feet in
lode averaging 2.4 dwt. over 49 inches and 606 feet in
ore averaging 6.1 dwt. over 57 imches.

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

On the 600 ft. level a North drive of 93 feet heing in
ore.6.-1 dwt, over 53 inches, At the 1200ft. level Fast
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drive exposed 51 ft. of ore 7.3 dwt. over 64 inches.
1400£ft. level South drive was extended 106 feet and
averaged 5.2 dwt. over 57 inches.

Great Boulder Pty. Gold Mines, Limited.

Development.

1100ft. level-—Driving on the Cross lode opened up
payable values,

2 Lode West Dranch has been advanced 80 feet in
low values.

1200ft, level—A little crosscutting has been done of
no importance.

1650£t, level—Intermediate level of the Ash lode has
been extended by driving North and South in good
values.

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

2400ft.; level-—Driving and ecrosseutting done, but is
not of mueh interest.

Main Shaft—Development.

At the 600ft. level Cross Caunter lode payable values
were opened up.

700£t. level—The new lode section 41 to 44D was
opened up for a distanee of 300 feet in payable values.

Kdwards Shaft.
This shaft has been repaired below the 2800ft. horizon
and shaft sinking commenced.

Development.

1600ft. level No. 1 Hast lode was intersected and
developed for 220 feet in payable values.

No. 1 East lode 210 feet of payable values was opened
up.

1750ft. level—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 payable ore.

2050ft. level—A crosscut North-East is being driven
to interseet Convoys lode, and is expected to cut it at
another 80 feet.

2500ft. level~~Main lode LEast branch was developed
for 170 feet in good ore, and again on this level a eross-
cut has just eut Conroys lode.

2600ft. level—The main lode Bast braneh was driven
for 240 feet in low grade ore.

Lake Shaft—Development.

A little development was done on the 400ft., 500ft.,
000ft. and 1000ft. levels. At the 10 on No. 1 East lode,
200 feet of driving opemed up payable values of the
distance.

Alluvial Quarry.

This quarry, or open cut, has worked throughout the
year and has greatly assisted the tonnage. The ore
appears to be patehy, but has been broken in a large
body and treated.

The old tailings dump situated South of the fitting
shop has been retreated, and this now leaves a large
area for further exploration of the alluvial bearing
ground,

North Kalgurli (1912) Limited.
North Kalgurli Shaft.

200, 300 and 400 Ley lode appears to be a eaunter
following an eastern shear. Leading stopes have heen
taken off and values arc good.

200£t, level section 2 South—A lode is being worked
with widths up to 15 fect. Still being developed and
values are payable.

700 and 800 No. 2 Cross lode in section 2 North is
heing developed. The 800 is showing up well. This is
in the main Cross lode channel.

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

An ore pass system has been completed at 3, 4, 5, 6

and 7 levels, and orve pocket loading stations have also
heen completed.

the



Kalgurli 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 at the 10, 14 and 15 levels has been
extended in good values.

On the 6 level a connection was made to the South
Kalgurli. This has greatly faecilitated ventilation.

During the year the main shaft has been retimbered
and repairs carried out for 400 feet, leaving about
another 400 to do.

On the 1600ft. level work is being carried out with
a view to installing loco. haulage between the North
Kalgurli shaft and the Kalgurli shaft. Before this can
be finalised the North Kalgurli shaft will have to be
sunk 400 feet.

There is still 700 feet of driving to be done on the
1600ft. level to make the connection.

Croesus Proprictary Plant.

Reconditioning is being carvied on by the South
Kalgurli Company.

Croesus Proprietary Poppel Legs.
It is anticipated that the old legs will be dismantled
at an early date and steel legs put up in their place.
Development figures for this year show an inerease
of 2,000 feet over the preceding year.

South Kalgurli Consolidated.

During the year the Mnin Shaft was sunk a further
158 feet to a total depth of 2,128 feet.

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

Progressive exploration of various levels has been
carried out as manpower Leecame available, and a con-
siderable amount of development and stoping was done
on .the eross lode series on different levels.

At the No. 8 level Hainault Shaft, the Lake View
lode was developed and exposed for a length of 498 fect.
Ore averaged 5 dwt. per ton over the width of the
drive, ’

This company is still crushing its ore at the Kalgurli
Ore Treatment plant, but latest information is that their
engingers are busy re-conditioning the Croesus Pro-
prictary plant.

Paringa Mining and Ezploralion Co. Lid.

This mine has worked steadily throughout the year
on the Main, South and TFederal Shafts.

At the Paringa lease stoping and development work
was carried out on some of the levels, and high grade
ore was found in patehes.

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

This same shoot is being worked at the S00ft. level.

The Federal Shaft was sunk to the 500ff. horizon,
and levels are being driven. The exploration of this
lease is being pushed and the genmeral opinion is that
it is going to open up exceptionally well.

The mill has been rumning econtinuously and giving
good results.

Diamond drilling on the Northern lease, i.e., Cassidy’s
Hill, is still being continued and reports of the reeords
of the holes drilled are promising.

Gold Mines of Kalgoorlie, Limited.
Iron Dule.

Development was ehiefly on the Nos. 3, 5 and 9 levels.
Ore continued on extensions of shears on these levels,
particularly on Southern extensions of the B aund c
lodes en No. § level. -

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

Australic Bast.

Developments oh the Northern seetion continued to
prove satisfactory and tonnage broken from the open
cuts inereased.

Oroya South.

Development of flat lodes in the hanging wall of the
Cross lode proved a considerable amount of ore from
the 9 to the 13 level in the Blue Gap lease.

The manpower position is improving and sufficient

men have returned to increase tonnage to 10,000 toms
per month,

Boulder Perseverance, Linvited.

Development footage accomplished increased by 10 per
cent. in comparison with the previous year. Tonnage
broken deereased by 10 per cent., being about 60 per
cent. of the pre-war figure. The amount of ore treated
increased by 8 per cent, to about 70 per cent. of the
pre-war figure.

Work was done on all levels from 3500ft. to 2200ft.
and at the end of the year the 200f£t., 300ft. and 400ft.
levels were Dbeing put in order for the resumption of
work which had been suspended during the war years.

Kalgoorlie Enterprise Mincs, Limited.

Filling with classified and thickened flotation tailings
was continued in certain stopes, and other stopes were
prepared for filling by this method.

A beginning was made with filling depleted shrinkage
stopes above 9, 11 and 12 levels with old residues quar-
ried from a dump. A 20 H.P. electric scraper-hauler
was installed for this purpose, the filling being trans-
ported a distance of 1,000 feet hy Diesel motor truek.
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 ecent. of the work done in the pre-war
years.

Broken Hill Proprietary, Ltd—Hannan’s North.

This mine has just completed the installation of a
new 6 inch G.I. 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.

MT. MONGER DISTRICT.

The following ave the principal mines in the Mt. Mon-
ger District.

Haoma Mine.

This mine has completed its most suecessful 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 carried out during the year
was mainly to prospeet and develop the 200ft. level. At
a distance of 122 feet South of the Main Shaft, a cross-
cut was put out Hast for 40 feet and intersected a small
reef earrying good values. This reef was driven on for
20 feet both North and South of the crosscuf, when the
values hecame poor in both faces.

Another crosseut 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 Kast of the main
lode. This reef was driven on for 20 feet with values
improving in the face.

Daisy Mine,

This mine mined and treated 689 tons of ore for a
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 sur-
face brace, Thig shaft was originally sunk vertically
to the 100ft, level, where it struck the main lode, then



it followed the lode down on a Southerly pitch, at an
angle of 45°, to the 300ft. level. When the footwall reef
was loeated the shaft was continued vertically from the
100£t. level. The footwall reef was eut at 130 feet and
is still in the shaft at 170 feet. When this shaft is
completed it will improve the ventilation on the footwall
reef and faeilitate the hauling of orve.

Caledonian Mine.

This small mine is worked by a party of four, who
obtained four good crushings for the year. The ore was
obtained from development work on the 250£t. level, and
stoping above this level

COOLGARDIE GOLDFIELD.

The ore production 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.

Phoeniz: Gold Mines maintained their output for the
preceding year and also carried out some development.

The Swrprise Mine mined 1,240 tons for 465 fine
ounces by amalgamation. Australian Mines Manage-
ment and Seeretariate have abandoned their option on
the property.

Barbare Mine—"This mine was developed during the
year under option conditions and results were saisfae-
tory. The ore treated for the year was 1,569 tons and
the refurn of gold was 1,048 fine ounces.

Lioyd George Mine was equipped with head-frame.
ore bin, steam wineh and self-tipping skip. Considrr-
able development was done and 200 tons of ore were
treated for a recovery of 51 fine ounces.

Spargo’s Reward has been elosed down since the ces-
sation of t''¢ maintenance grant.

The Lister Mine produced 837 tons, which yielded 316
fine ounces of gold by amalgamation. A new treatment
plant is in course of construection.

The Premier Mine was below last year’s produetion
with 230 tons for 326 fine ounces.

DUNDAS GOLDFIELD.

This goldfield produeced 115825 tons of ore yielding
31,891 ounces of fine gold. The tonnage treated is
greatey than for last year, while the gold yielded has
fallen. The average grade of ore has fallen from 6.7
to 5.5 dwt. per ton.

Norseman 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.
This mine has had a very difficult time during the war
years and its future success depends upon projected de-
velopment,

Central Norseman Gold Corporation has operated the
Phoeniz Mine to produce 73,488 tons of ore, yielding
24,668 fine ounces, both tomnage and yield being lower
than for the previous year. The average grade of 6.72
dwt. per ton was also less than for last year. A large
amount of development has been done and some good
ore has been opened up.

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

The Second Try, with 720 tons for 470 ounces, is the
most successful of the small producers.

Some very good ore has been obtained from the
Onkaparinga, the veturns showing 194 tons for 331
ounces.

The Bronzewing treated 158 tons for a return of 153
ounces,

YILGARN GOLDFIELD.

In this field 15,038 tons were treated for a return of
5,937 ounces. There has been a reduetion in the tonnage
treated as compared with last year and the gold won

amounts 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 lack
of manpower and supplies.

Edna May dAmalgamated is the largest mine in the
ficld and thig year produced 10,861 toms, yielding 3,779
ounces, which is about 88 per cent. of last year’s output.

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

Sunshine Reward had rather a poor year to produce
1,220 tons of ore yielding 492 ounces.

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

BROAD ARROW GOLDFIELD.

Neither of the large mines, Ora Banda United and
Ora Danda Amalgamated, produced any ore.
Prospecting shows, of which the most successful were
Kimra and New Mexico, produced 1,587 ounces of fine
gold.
b=}

NORTH COOLGARDIE GOLDFIELD.

The Pirst Hit was teken over by tributers towards the
end of the year. This 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 active in the Ularring District
and the production of 4,836 fine ounces is only slightly
below last year’s figure.

The Porphyry Mine at Bdjudina is being systemati-
eally drilled.

MOUNT MARGARET GOLDFIELD.

The veturns for this goldfield were also a little below
those for last year. The total ore treated was 70,877
tons and the yield was 26,747 fine ounces.

The Sons of Gwalia, which mined and treated 67,871
tons for a return of 20,792 fine ounces, was responsible
for most of the output.

The Puzzle, which produced 370 fine ounces from 275
tons, and the Boomerang, which produced 361 ounces
from 43 tons, are the most successful among the smaller
mines.

FAST MURCHISON GOLDFIELD.

The ore treated from this goldfield amounted to
383,960 toms, which is 35 per cent, less than for last
vear. The gold produced was 50,380 fine ounces, which
is relatively high compared with last year’s return on
account of a higher average grade from the Moonlight.
This mine has now closed down.

Wiluna Gold Mines, which treated 334,638 tons for
85,016 fine ounces, is near the end of its resources.

MURCHISON GOLDFIELD.

This goldfield produced 21,378 ounces from the treat-
ment of 37,644 tons of ore. The gold won is greater than
for last year, while the tonnage treated is less.  The
average grade of the ore treated has risen from 9.0 to
11.4 dwt, per ton.

Big Bell and Triton did not produce any gold during
the year and Hill 50 was slightly below the previous
year’s output, both in tomnage and grade, to produce
8,430 ounces from 31,108 tons.

The improvement in the output of gold is due to the
very rich ore obtained by the Mouniain View and to
good veturns from the smaller mines, of which New
Brew, with 1,160 ounces from 485 tons, was the most
successful,

PILBARA GOLDFIELD.
The ore treated was 17,744 tons and the gold recovered
was 9,065 ounces. The rise in tonnage treated is due
prineipally to the operations of Blue Spee, which



treated 4,722 tons for a return of 1,375 ounces. The
very considerable reduction in the gold output is due
to the falling off in the grade 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,

The output of the Collie Coalfield
compared with 1944 is shown in the

during 1945 as
following tabu-

lation:—
1945, 1044,
Mine,

Tons. Value £A. Tons. Value £A.
Proprietary 127,229 138,154 143,159 155,354
Co-operative 62,113 68,439 76,687 84,009
Cardiff ... 60,034 62,069 76,095 70,574
Stockton . 90,029 97,854 107,449 114,682
Stockton Open Cut .. 112,781 114,219 66,770 65,627

Total, Amalgamate:

Collieries ... 452,186 480,735 470,169 499,146
Gritlin ... 77,699 78,303 78,482 74,706
Wyvern 13,478 13,857 9,670 $,224

Total, Griftin Co. .. 091,177 92,160 88,152 83,030

(irand Total 543,363 572,895 558,321 583,076

The output from the Open Cut has heen 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 declined by 29,500 tons. The average number of
men employed was 860, which is 20 less than were em-
ploved in the previous year. )

Proprietary Minc.

The number of working pluces in this mine is 110, as
compared with 112 last year. The haulages at 10 and
11 levels were converted from D.C. to A.C. This has
released the converter set on the surface, which has
been transferred to the Co-operative Mine. Development
has made fair progress.

Co-operative Mine.

Fifty-seven places were available for coal production
in this mine as against 54 in the previous year. The
stone drive on the main dip has holed through and the
haulage is now being graded. The motor-converter from
the Proprietary has been installed. Inereased output
from this mine is expected in the coming year.

Cardiff Mine.

The extraction of pillars is proceeding on this mine.
The eoal beyond the fault is being bored with a view
to opening up this section.

Stockion Mine.

At the close of the year 46 places were available for
the production of coal and eoal is also being won from
the bottom of the seam in places previously worked.
The use of a seraper loader in the dip headings has
increased the rate of development.

Stockton Open Cut.

Production from this source has been greatly increased
and the coal thus won has been of great value in
emcrgencies. The area has been extended to take in
sections already mined by bord and pillar methods which
still contain much coal in the pillars.

Griffin Mine.

Four seraper loaders are being used here and there
are 34 places for hand mining. The output has been
well maintained and this year’s 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 and the main developmeut will be commmenced again.

Wyvern AMine.

Although the output from this mine is greater than
for last year, it is mot as great as was anticipated.
Development has been retarded by diffienlty in securing
equipment and some faults have been cuncountered. Water
has also eaused some trouble,
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Conelusion.

What might have been a good year has been spoiled
by industrial troubles. The actual rate of produetion
has been much as for the previous year, but two major
stoppages have had a disastrous effect on the output.

All coal produced was distributed by the Western
Australian Coal Committee.

During the year the Collie mines were inspeeted by
Mr. A. Donne, manager of the State Coal Mine, New
South Wales, who submitted a veport to the Govern-
ment.

Coal in the Northern Dislviets.

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

Operations have been resumed - at Eradun, but on
account of limited supplies of cement it has not beemn
possible to make a great deal of progress.

MINERALS OTIIER THAN GOLD AND COAL.

This year has been notable for the expansion of
industrial mineral production, Alunite, Asbestos, Gypsum
and Pyrites all showing substantial increases on last
vear’s figures. There has been little demand for strategic
minerals. No Tantalite has been produced, apart from
the Tin-Tantalite deposit at Greenbushes, and no Miea
has been mined. The production of Beryl has also de-
clined owing to the lower prices now offering,

The total value of mineral production other than gold
and coal for the year amounted to £321,170 as eom-
pared with £236,792 for the previous year.

Alunite.

The Department of Industrial Development has con-
tinued operations at Chandler. Alterations to plant have
produced an improvement in the tonnage treated, and the
pereentage of potash vecovered. 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,

Antimony,

No antimony was marketed during the year. The
production of antimonial concentrates is proceeding at
Blue Spee, but none has yet been shipped.

drsenie.
The production of arsenic has declined from 2,304
tons valued at £48,384 to 1,989 tons valued at £41,771.
With the cessation of gold mining at Wiluna, the
production of arsenic in the State will cease.
Asbestos.

The total production of asbestos for the year is
compared with last year’s production bhelow—

1945. 1044,
Variety.
Tons. Value £. Tons. Value £.
Crocidolite 991 42,873 273 9,973
Chrysotile - 20 918 12 656
Anthophyllite .... 81 8§70 28 226
Crocidolite.

The expansion of the industry has proved that the
fibre produced is of high quality and can compete 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 industry on a scale where it
can produce fibre at a profit still calls for comnsiderable
outlay and expansion, but the early stages of develop-
ment have been negotiated in the face of considerable
diffienlty.

The remote situation of the mines aceentuates the
transport froubles, which are common at the present



time. Shortages of manpower, of plant and of building
materials have also affected the development programme
adversely.

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

Chrysotile.

The production of chrysotile has claimed some attention
during the year and a good demand exists for white
fibre in the milling grades. The known deposits produce
a high percentage of spinning grades and this product
is not so easily marketed. White asbestos oceurs over
a large area of country, but is not so regular in its
occurrence or in quality as the blue. Mining has been
limited to exploitation of high grade deposits by small
syndicates.

Anthophyllite,

Associated Engineers Corporation has erected a plant
at Tremantle, where the ore from Bindi Bindi is milled.
The plant produces a satisfactory produet, which is
marketed in three grades.

Production for the year was 81 tons valued at £870.
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Bentonite.

Production of this mineral declined. The tonnage pro-
dueed at Marchagee was 50 tons valued at £120.

Beryl,

The prices now offering for beryl are lower than those
obtained previously and prospectors have not been
interested to any great extent. The year’s production
of 34 tons valued at £953 comtains a pareel of 19 tons
from the felspar quarry at Londonderry.

Bismuth.

Small pareels of bismuth are produced from Yinnie-
tharra. The production for this year is 506 1b. valued
at £152.

Clays.

The total productiom of clays, excluding Bentonite,
amounted to 2,363 tons valued at £1,424. The heavy
demand for building materials is reflected in the in-
crease over last year’s figures of 1,615 tons valued at
£1,726.

Plant of Australian Blue Asbestos, Limited, Wittenoom Gorge.

Copper.

The output of metallic copper was 23.5 tons derived
from Lawlers and Field’s Find. The concentration plant
at Ravensthorpe treated trial parcels of copper-gold ore.
The smelting of concentrate produced a matte snd a
roasting furnace to reduce the sulphur conteat has heen
added in the smelting section. Accumulated concentrates
will be smelted early next year.

Diatomaceous Harth.

No production was reported for the year.

Dolomite.

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

Felspar.

A further fall of 700 fons was experienced in the
year’s production from the Australian Glass Manufae-
turers Company’s quarry at Londonderry. The shortage
of manpower and difficulty in securing shipping have
adversely affected the production of Western Australian
felspar and a larger proportion of the company’s ve-
quirements is obtained clsewhere. The production for
the year was 1,234 tons valued at £4,321.

Glass Sand.

The production of 175 tons valued at £227 is com-
parable with the figures for the previous year.

Glauconite.

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
year,

Graphite.
No production was veported.

Gypsum.

Compared with the figures for the previous year, there
has been a big increase in produection. Figures for this
year are 7,233 tons valued at £9,136 and for the pre-
vious year 3,604 tous 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. Tt
was obtained in the vieinity of Bridgetown.
Phosphatic Guano.

The British Phosphate Commission produced 8,483 tons
valued at £46,656.




Pyrites.

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

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

Red Ochre.

This mineral is obtained from Wilgie Mia 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 year.

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.

Soapstone.
No produetion 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.

Tin-Tantalite.

Dredging operations at Greenbushes have produced
6 tons of tin-tantalite concentrate. The actual value will
depend upon the results of treatment. The approximate
value is £980.

Tungsten.

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 26
tons of concentrate valued at £8,946.

Vermiculite.

The Young River deposits were worked for a return
of 59 tons valued at £254. This is lower than the figure
for the previous year, which was 123 tons valued &t
£738. The whole output was proeessed by the local
manufaeturers.

CONCLUDING REMARKS.

There is little of importance to note in the gold min-
ing industry for the year so far as produetion is con-
cerned. Shortage of manpower and materials prevented
full advantage being taken of the cessation of hostilities,

Mines such as Big Bell, Triton and Hannan’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-
duetion 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 gold for the year reached an
all-time high level at 213.87s. per fine ounce, the pre-
vious rvecord being 213.70s. in 1941.

It is comfidently anticipated that the gold mining
industry will now advance steadily and reswme its former
pre-emincnee in the State.

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

Mr. Arthur Donne, Manager of the Lithgow State
Colliery in New South Wales, was engaged late in the
year to advise the Government on ways and means of
incrveasing production, and it is antieipated 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
the previous year, due principally to increased produc-
tion of pyrites, asbestos, phosphatic guanoe and alanite.

Some interest is being shown in the kyanite depesit
at Yanmah, the 20 toms produced being a trial pareel.
A large and valuable deposit is indicated in this locality
if the tests prove the material to be satisfactory.

The rehabilitation of the mining industry generally
has entailed extra work on the part of flie technieal
staff, and I wish to record my appreciation of the loyal
support of the Assistant State Mining Engineer and all
Inspectors of Mines during the year under review.

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

JOHN 8. FOXALL,
State Mining Engineer.



APPENDIX No. 1.

Coal Mines Regulation Act, 1902-1926.

ANNUAL REPORT OF THE BOARD OF EXAMINERS FOR MINE MANAGERS, UNDER-MANAGERS
AND OVERMEN.

Office of the State Mining Engineer,
Mines Department,
Perth, gnd April, 1946.
The Under Secerctary for Mines.
Sir—We submit herewith, for the information of the

Hon. Minister for Mines, the Aunnual Report of the
Board of Examiners for the year 1945,

Eaxaminations for Certificates.
Examinations for both First and Second Class Certi-
ficates were advertised to be held in April and October,
but no ecandidates were fortheoming.

Meetings.

As there was no business to be transacted, it was con-
sidered unnecessary to call any meeting of the Board
during the year.

No examinations being held, there were no papers
available for exchange with kindved Boards.

We have the honour, ete.,

(Sgd.) JOHN 8. FOXALL,
State Mining Engineer,
(Chairman.)

(Sgd.) H. A. ELLIS,
Government Geologist,
(Member.)

(Sgd.) JAMES GILLESPIE,
Inspector of Mines, Collie,
(Member.)

APPENDIX

REPORT ON ACTIVITIES OF BOARD OF
EXAMINERS FOR UNDERGROUND
SUPERVISORS FOR 1945.

Mines Depavtment,
Kalgoorlie, 22nd January, 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. December, 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 June, October and Decem-
ber. The oral examinations in June were condueted by
My, E. E. Brishane, Dr. B. H. Moore and Mr. Verran.
In October by Mr. J. S. Foxall, Dr. Moore and Mr. Ver-
ran in Kalgoorlie and by Mr. J. E. Lloyd at Norseman.
One in December was condncted by Dr. Moore and Mr.
Verran, and another in December at Perth by M.
Foxall, Mr. Brighane and Dr. Moore.

Of the twenty-two candidates who sat for examina-
tion, nineteeen were successful in obtaining certificates.

Two duplicate Certificates of Competency were issued
during the year.

No Certifieates of Serviee or Duplicate Certificates of
Service were issued.

TFollowing are the names of persons to whom eertifi-
cates were granted:—

Underground Supervisors’ € !lficates of Compet: ney.

1945.

575 DBarrett, Charles Albert.

580 Beatson, Keith Alexander

581 Benbow, Charles Alfred.

582 Boyd, John Porter.

583 Cockram, Charles.

576 Dewar, Franklin Hector.

584 Davidson, Roy Elyn.

585 Fowler, Francis Kersley.

586 Good, David William Norman.

587 Hume, Allan.

588 TIllingworth, James Cedric.

577 Maley, George Morrison.

589 Marshall, Daniel Leonard Stanley.

593 MecCann, Richard Leslic,

594 Powell, George W.

590 Reibel, Richard Louis.

578 Sweetnam, William.

579 Usher, Edward John.

591 Westlow, Robert Herbert.

Duplicate Certificates of Competency.

592 Marriott, Robert Brown.
595 Morris, Leslie William.

(Sgd.) BRON FARISS,
Seeretary to Board of Examiners
for Underground Supervisors.



APPENDIX No. 3.

THE FUTURE OF (OLD MINING IN WESTERN AUSTRALIA.

By €. F. ADAMS, BE, F.S5.AS8M.
District Tnspector of Mines, Cue.

Mueh has heen vritten recently in current periodicals
and the daily press, concerning the role to he played
Ly gold after the present war.

The general coneensus of opinion is that gold will at
least maintain its value for a comsiderable time to
come, with the possibility of a rise rather than a fall,
which is my interpretation of the jargon customarily
adopted by the economies wizavds of the day. In the
main there are two simple reasons for this statement;
firstly the straightening out of the chaos in Europe is
not possible while there is a multiplicity of paper cur-
rencies without backing, and in which nobody, inelud-
ing the holders, has any faith. The second reason is
that the British Empire, Russia, and America in that
order produce between them almost all the world’s
gold. A third rcason could be added. Tt is that the
next war, which is inevitable, will be financed, as ever,
through the medium of gold, by those possessing it, after
having been provoked by those who have none.

In passing it is intcresting to recall that not so long
ago, fears were expressed by many that Awmerica might
rofuse to take any more gold from overscas, since she
was holding gold to the extent of 22,500 million dol-
lurs, At the present day this sum represents approxi-
mately one quarter of the war expenditure of Great
Britain alone.

If then, gold is necesary to the world as a whole
we are entitled to assume that therc is a future for the
mining of it in this State, The signs at present are
that mine operators, from the smallest to the largest,
are becoming increasingly aware of this fact, and are
on the look out for suitable prospects.

Trom the point of view of anyone with capital to
invest the immediate future of gold mining in the West
is bound up with:—

(1). The treatment of ultra low grade surface de-
posits whieh will probably be made possible by the use
of modern earth moving equipment and special methods
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 technique of geo-
physical prospeeting probably through the medium of
ultra short wave radio, though nothing tangible can be
expected for many years to come. Since the intention
here is to deal with the immediate future of gold min-
ing, geophysical methods must be discarded for the
time heing, bhut the time will surely come when ore
hodies will be preeisely determined quantitatively and
qualitatively by this means, and it is suggested that
major mining companies should subsidise research in
geophysies to a much larger extent than they do.

(3). The vehabilitation of known deposits which
have Dbeen partly worked. There are many such de-
posits which will at least Lear a preliminary investiga-
tion and the idea behind this paper is to present such
an investigation of the Nannine area, and to show that
the combination of circumstances now existing in re-
speet of this area warrants its consideration by an
operating group of medium size.

The information here presented has bheen gathered
from the lease vegisters in the Mining Registrar’s Of-
fice at Meekatharra, the annual reports of the Mines
Department’s Statists, and notes of various Inspeetors

of Mines, It is also based on information contained
in Bulletin 14 of the Geological Survey, the geological
plan facing page 60 of the same Bulletin, and the trac-
ing aecompanying this paper, which is taken from
the plan in the Mining Registrar’s Office at Meecka-
tharra,

Here follew some explanations which should simplify
the study of the figures presented.

At the top of each table of production figures will
be 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-
pegged lease is not identieal with a former lease it gets
a new name and number, but often takes in parts of
several old leases ail with aifferent numbers. The re-
sult is that it is a laborious business to trace produe-
tion figures from a given patch of ground that has
changed its number many times. This work has, how-
ever, been done in the case of all figures shown here,
and the jumbled set of figures referred to above re-
presents a rough figure diagram of the leases. The top
tine of figures gives the numbers of the leases as they
existed in 1904 when Bulletin 14 was printed, and ar
they are shown on lae geological plan racing page 60.
The Dbottom line of figures vepresents the numbers as
shown on the current lease plan, a tracing of which is
supplied. Intermediate figures represent yepegging
between the two periods showing approximately, various
overlappings. Many intermediate figures have been
omitted for simplification, since no production figures
were quoted, the leases apparently having been re-
pegged for sale or ‘‘dummying’’ purposez. In the
figure diagram the left hand side of the puge repre-
sents the Northern end, with South on the right,

It will be noted that some of the figures are followed
by the letter N, while others are not. In the carly days
it was customary to add a letter, usually the first letter
from the name of the centre, to all lease numbers, but
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 referred to by their
numbers only, and here, prefixes and suffixes bhave been
omitted where space demanded it.

It will be seen immediately that the figures quoted
here to the end of 1903 do not agree with Gibson’s
figures in Bulletin 14. The reason for this beeomes
plain on examination of the geological plan in Bulle-
tin 14, where it will be seen that there are two major
lines of quartz vecf; firstly the Mount Hall-—Royalist
line, and sceondly the Champion—Caledonian line, and
also a third area to the North represented on the plan
by 249N, in which both 1cef and lode were mined.
From the point of view of this investigation it is de-
sivable to trace the individual production of each line
of ore, whereas Gibson quoted figures supplied by par-
tieular mining companies. Some of these companies
worked simultancously and supplied figures for leases
on two of the lines, while at other times two ecompanies
worked leases on the same line. Where possible figures
have been segregated and presented for the particular
line of ore to which they are applicable. Tor 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 figures is shown.

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



sults published together with the three previous year’s
productions for fine 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 fine ounces.

During the years 1930-1935 inelusive, no statistics
were published in the Amnnual 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 figures 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 period in question 2953 tons were
treated for 2790.63 ounces, an average of slightly less

oo
i3

than 1 oz. to the ton, which is considerably better than
the average for the total of the three lines of rveef.
This ore was won from the whole Nannine District, so
that probably only part of it came from the area in
question. The omission of this small amount will have
little effect on an investigation of so broad a scope as
this, and secing that the average of ore omitted is
higher than the remainder, any bias is against rather
than for the gemeral proposition.

In the remarks colummn certain figures 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.

Abbreviations D. & 8. Dollied and Specimens.

MT. HALL—NANNINE—ROYALIST LINE OF REEF.

16N 166N
1,717 1,718 1,715
Year. Lease No.
Before 1897 54N, 25N, 166N, 55N ...
1897 ... 54w, 25N, 166w, 556N ...
1898 .. 16x, 25N, 160N, 54w, 55w
1899 16w, 25§, 166N
1900 16w, 25N, 166N
1901 16w, 25N, 166N
1902 16w, 25N, 166x
1903 16w, 25N, 166%
1904 16w, 25w, 166N
1905 16x, 25N, 166N
1906 16w, 25N, 166w
1907 16w, 25N, 166x
1908 16w, 25N, 166N
1909 16w, 25w, 166N
1910 16w, 25N, 166N
1911 16N, 25w, 166x
1912 16x, 25N, 166w, 1181w
1913 16N, 25w, 166
1914 16N, 25N, 166N
1915 16N, 25w, 166N
1916 16w, 25N, 166w
1917 166N .
1918 166w
1919 166x
1920 166N
1921 166N
1922 166w
1923 166w
1924 166w
1925 166x
1936 1715

1926-1929 inclusive, and 1937-1943 inclusive, no production.

25N
55N 54N 47N
678N 1,181
1,713 1,000
Tons. Ozs. Ozs./ton. Remarks.
2,445 5,213-00 2-11
232 230-03 -99
515 291-81 57
1,444 4,466-58 3-10
915 2,866-26 314 Includes 22-5 02. D. & 8.
32 1,364-26  42-63
809 881-82 1-09
1,475 1,833-31 1-24
7,867 17,147-07 2-18 Bullion.
7,867 14,360-45 1-82 Fine
2,079 2,440-44 1-17
870 766-83 -88
1,165 58666 -50
829 863-82 1-04
1,661 1,019-73 6-1
1,886 1,012-85 1-01
1,754 2,961-23 1-69
2,004 1,493-28 71
566 419-19 74
2,519 582-73 -23
725 243-95 -34
350 170-89 -49 871 D. & 8.
188 110-11 58
60 76-58 1-28 37-47 D. & 8.
60 36-55 61 17-38 D. & S.
54 173-93 3-22 133-72 D. & S.
25 96-42 3-96  40-07 D. & S.
15 59-87 4-00
303-79
. 112-12
48 131-98 2-75
5 10-46 2-09
11 8-88 -81
24,831 28,942-74 1-16 Fine.

1930-1935 inclusive, no figures available.
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OALEDONIAN, CHAMPION, LINE OF REEF,

15N N

13N 17N 1IN 10N 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 N 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. & 8., 237-75
cyanide.
1910 8, 791, 817, 1039 385 381-36 +99 18-08 D. & 8., 220-46
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
605N 752N
1,028N
1,685N 1,564N 1,581N 1,589N
1,872N
Year. Lease No. Tons. Ozs. Ozs. /ton. Remarks.
1899 249 1,060 437-90 -41 Bullion,
1900 249N 90 85-00 <94 Bullion.
1901 249N 1,258 794-80 63 Bullion.
1902 249x 189 166-65 -88 Bullion.
1903 249w . .
To end of 1903 2,697 1,484-35 -57 Bullion,
To end of 1903 2,597 1,241-20 48 Fine.
1904 249N .
1905 249N 208 93-72 -45 Fine.
1906 249n .
1907 752N 32 2229 70 Fine.
1908 7528 131 31-97 <24 Fine.
1909 . _—
1910 1028~ 19 4-10 +22 Fine.
Before 1936 1564 6,125 615-56 -10 Fine.
1936 1564N 8,754 359-94 -09 Fine.
1937 1564w 6,333 497-13 -08 Fine.
1938 1564x 3 604 927-27 -26 Fine.
1939 1564~ 378-43 . Cyanide.
1940 1872x 664 178-17 =27
1941 1872n 5,492 1,225-79 <22
1942 1872n 848 236-95 <28
1943 1872n5 . 9-21 - .
29,807 5,821-73 -19

1011~1929 inclusive, no production.

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

Queen of the Lake—Caledonian—Champion.

Year. Lease No. Tons. Ozs. Ozs. /ton. Remarks.
Before 1897 ... 167w, 168x 7,374 5,943-00 -81 Bullion.
1897 ... 187w, 168w 1,185 551-40 -46 Bullion.
8,559 6,494-40 76 Bullion,
8,559 4,997-50 -58 Fine.
Champion—Royalist.
Year. Lease No. Tons. Ozs. Ozs. /ton. Remarks.
1896 7, 15, 42, 44, 45, 47 ... 9,951 5,848-00 -59 Bullion.
1899 7, 15, 42, 44, 45, 47 ... 2,516 1,258-01 +50 Bullion.
1900 7, 15, 42, 44, 45, 47 ... 1,000 43715 <44 Bullion.
1901 7, 15, 42, 44, 45, 47 ... 1,322-55 Cyanide Bullion.
1902 7, 15, 42, 44, 45, 47 ... 2,093-80 Cyanide Bullion.
13,467 10,959-51 81 Bullion.
13,467 8,965-51 -67 Fine.
TOTAL OF COMPOSITES.
Lease No. Tons. Ozs. Ozs. /ton. Remarks.
167, 168 ... e e e e e 8,559 4,997-50 -58 Fine.
7, 15, 42, 44, 45, 47 13,467 8,965-51 -67 Fine.
22,026 13,963-01 -63 Fine.

TOTAL PRODUCTION FIGURES FOR THE THREE LINES OF ORE.

Mt. Hall-Nannine-Royalist
Caledonian—Champion
Queen of the Lake

Total of Composites

Tons. Ozs. Ozs. /ton.
24,831 28,942-74 1-16
36,814 21,979-25 -60
29,807 5,821-73 -19
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

VOIDED LEASES AND SUNDRY CLAIMS.

1936
1929

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.

1891—Gold was first found in payable quantities at
Nannine by Bayley before he found Coolgardie. The
first lease pegged in the Murchison was 1N, later be-
coming 16N, and known as the Mount Hall, and is now
part of 1717 and 1718.

1895—1N, later 16N, then a 12 acre lease, employed
22 men and was equipped with a 10-head battery.

25N, a 9 acre lease, employed four 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.

Tons. Ozs. Ozs. /ton.
127,328 - 81,385-96 -64
113,478 70,706-73 <62
13,850 10,679-23 77
Tons. Ozs. Ozs./ton.
97,521 74,278 74 76
94,568 71,488-11 75
2,953 2,790-63 -94

1896—A 20-head mill was being erected on leases
10N, 1IN, 18N, 17N, 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 cost to themselves
of 7s. 10d. per ton, and mining costs were 13s. 4d. per
ton, a fotal of 2ls. 2d. per ton, or 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.’? The Caledonian Extended 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 diserepancy in figures for depth of shaft. Both
reports are by F. J. Lander, Inspector of Mines.

Nannine. Bottom level at the ceatre 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 £f. level they
were 100 feet North and 100 feet South. The Champion
was taken up again and worked by a party of six men.
40 feet helow 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 machinery was about to be
erected comsisting 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 duoring 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 mnow showing signs of doing
something of a praectical 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. suetion gas engine.”’

So wrote Inspector Deeble for 1911 and 1912. Note
the diserepancy 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 omly
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 seale during the year, but on account of the
water the mine had to be worked on a larger scale fo
obtain satisfactory results. The ground has been worked
by different parties under different names. The records
show that 28,333 tons have been treated for 41,997
ounces of gold and this amount has appdrently heen
taken out of the reef for a length of 2,000 feet. The
deepest point is 174 feet. This result speaks for itself
* but to go deeper it would be necessary to instal pump-
ing machinery to cope with the water.”’—Deeble.

After 1925 practically nothing was done except pros-
pecting 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.

) Tpg three pages which follow are a copy of a report
in tais office, which is fairly explicit, and has therefore
been quoted in full.

THE NANNINE DISTRICT.

I visited the following mines in this district on 20th
January, 1909:—

G.M.L. 166N, Nannine Gold Mine, owned by J. G.
Robinson..

The battery is being overhauled and repaired and
only a Iittle development work is being done under-
ground. The Mt. Hall lease to North and Royalist
leasle (tio South under the same ownership are not being
worked.

I went in the new main shaft to the 200£t. 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 erosseut, 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 hut not difficult to break.

The quartz is bluish-grey in colour and carries iron
pyvites in veins and scattered through the stome. 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 erosscut and the extension of this is the omly
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
East and West strike. The strike of the reef is about
3° 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 130f£t. level the reef was cut East of shaft at
about 74 feet. To the South the drive was extended
Soutlh until the fault was reached, and to the North
the level was opened for 270 feet. Above this level a
considerable 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 200£t. level,
but stands well.

The richer shutes of gold bearing stone piteh North
at an angle of 30° and very rich patches are oceasion-
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. The 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-
eipated.

G.M.L. 830N, 12 acres, Possingham and others.

This is on the same line of reef as the Nannine mine
and to the South of that property. A shaft has been
sunk 20 feet and the best of the stone being raised is
of the estimated value of 10 dwts. per ton.

The shallow water level and the accumulation of
water in neighbouring workings will be against sinking
the shaft much deeper.



G.M.L, 273, ‘‘Caledonian,’’ Meehan, Irving, Douglas,
MceNamara, 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. The
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 and the ore is described as making in bulges on
the granite side. The 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 erushing of 820
tons gave a gross content of 914 dwts. per ton.

G.M.L. 791 N, 5 acres, P, Colliston.

This is on the South end of the Champion reef ad-
joining the Caledonian. The reef shows a solid face
6 feet in width, dipping about 45 feet West and is now
being worked at a depth of 30 feet on the imecline.

The gold occurs in flat chutes following narrow seams
in the quartz and a little is also found throughout the
solid stone.

A crushing of 190 tons yielded 151 dwts. by amal-
gamation and sands assayed 5 dwts.

The enclosing country is greenstone.

G.M.L. 754N, 24 acres, Arnold and others.

On the Champion reef, at a point Bast of old battery
site. The stone being mined is some left by the original
company and there is a great quantity of it.

The gold occurs along the hanging wall side 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 tom.

On same lease West of main reef is a reef that is
almost vertical and estimated at 11 dwts. per ton at
water level. The owners will try this later om.

The shaft through which the ore is being hauled is
circular in shape, is timbered, and the ground appears
to be standing very well.

G.M.L. 840N, 24 acres, ‘‘ Anwie and Margaret,’”’ Voak,
Isepponi and 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.4. 336N, 18 acres, ‘‘The New Year,”’ Harligan and
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. The reef has strike slightly East of North
with a Westerly dip.

The present owners are working on the reef in a
ghaft 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 are
estimated at 20 dwts. per ton.

The mine is on the plain almost at lake level and 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
would do all that is required.

The 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 morve
or less factual, being mostly a matter of record, and
from it we arc entitled to draw certain reasonable con-
clusions. With 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 inelined 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. This
plan was shown, to me in 1941 by Mr. E. B. E. 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. Threadgold 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. These
figures 1 cannot guarantee to be exaect, but affirm that
anyone relying on 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 Fingall Mine which was
operated by Bewick, Moreing and Co., shows that it
wis 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 figures for the Fingall
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 Bewick, Moreing and Co. relegated the entive
line of reef to the status of a prospectors outfit, and
the boom of the early nineteen thirties seems to have
done little to bring it to the fore again, though produe-
tion figures for the 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, The
Caledonian G.M.L. 1580 is held by W. Robinson, now of
the A.LF., under Wartime exemption.

Turning 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. They show
that 13,816 touns were mined and treated for g veturn
by amalgamation and cyanidation of 2,778.33 oz., equiva-
lent to a recovery of 2.8 dwt., per fon. 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 prospeetors, who applied to the



Mines Department for funds to erect a battery. The
application, which was reported on by myself, was 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 Triton Gold Mines, who
were then crushing outside ore in an effort to keep
their mill at full produection. The result was that the
men sent up to 40 tons per day to Triton from which
they made s handsome profit, and when conditions got
too bad they were able to get exemption on their lease
and walk out without having a plant on their hands
and a debt over their heads. They also did a good turn
to Triton Gold Mines Ltd. This lease is one of the
ouly two in the area that is still eld (under wartime
exemption) and the holders intend to work it imme-
diately conditions heeame more favourable. The ore
is 25 feet wide in places and of a somewhat patehy
nature. The prospectors mined it by hand and sent the
lot to Triton and were paid on assay on a sliding scale,
and the ore was treated together with Triton orve. The
recovery works out at 4.7 dwt. The 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 13 feet wide in a eross-
eut from the hottom of a winze. Samples taken from
this crossecut and assayed at Triton showed consecutive
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.

The most intercsting of the three lines of ore is the
Mt. Hall-Nannine-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 reecord 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 shown did the grade fall
below half an ounce to the ton. Patches of good 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.,
sinee nowhere is it stated that the reef cuts out or is of
a lenticular nature. In faet Gibson states that it can
be ‘‘followed in an almost perfeetly straight line on the
surface for a distance of over a mile.”” On the geologi-
cal plan it actually scales about 92 chains and 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-
duetion is shown in the records.

In the past it has been noted as a mine of promise
on four occasions, firstly by Cleland 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 ecither 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 notieces that the figures roughly rve-
fleet 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 hoom of the
nineteen-thirties. The last of these three points eatches
the imagination. It is a fact that of all the gold mining
towns on the Murchison Raibway, Nannine alone derived
no benefit from the last gold boom, and one would ex-
peet a very definite reason for this.

The aceepted reason, given to me about the last half
of 1939, was that the failure of Nannine was caused
by the avarice of one man, J. G. Robinson. Robinson
gained eontrol of the Mount Hall-Nannine-Royalist line
of reef very early in the piece. He is shown as manager
of the Royalist in the year 1895 and he retained his
hold over these leases till his death in Nannine just
after T came to Cue in 1939 or 1940. It is clear that
this reef is the plum of the Nannine distriet and any-
one seeking to revive mining would be likely to econcen-
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 wanted £40,000 ecash, but T do not know the exaect
terms, or the lease or leases for which he wanted this
money, At any rafe his son, W, Robinson (referred to.
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hefore 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. The plan shows that the gold oceurs in assoeiation
with a granite-greenstone contact, which is the common
mode of all the major deposits of Western Australia.
Experience has shown that in this type of deposit the
gold is more permanent when found on the greenstone
side of the contact, as the bulk of it is at Nannnie.
Although there are many similar deposits in the West,
whieh have been worked and abandoned when the grade
dropped, all authorities are agreed that there is mo
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. This means that the rich gold was
due to the surface enrichment of otherwise ordinary
grade deposits, for which only vague reasons can 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-
seribes the lode as being ‘‘a highly altered belt of
greenstone, and has no defined limits.”” From this de-
seription 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 G.M.L. 1872 at 100 feet below the surface a shear
is apparent which defines the hanging wall of the lode.
This 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,
weathering has heen so great as to preclude the ready
determination of the cexaet character of the lode.

It is interesting to speculate on the likeness between
the Mt. IHall-Nannine-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 Nannine, which
is considerably mnarrower but probably longer than the
Tingall. The Fingall did not attain any great promi-
nenece until taken in hand by a strong company. Like
the Nannine it showed a falling off in value at shallow
depths, but a considerable enrichment took place below
400 feet.

The following random produetion figures give an idea
of the history of the Fingall:—

Tons. Ounces. [Ozs./ton.| Remarks,
Before 1897 ... 32,552 21,764 <67 Bullion.
1902 ... e 75,939 124,680 1-64 Bullion.
1903 ... 98,200 157,272 1-60 Bullion,
1904 ... 141,976 156,702 1-10 Fine.
1905 ... 181,634 159,774 -88 Fine.
1906 ... 222,892 121,163 - 54 Fine.

The mine was first found by Heffernman in 1892 or
thereabouts, and was operated till 1899 by Consclidated
Murehison Gold Mines Ltd., and taken over by Great
Fingall Consolidated in that year. The figures bear out
the statement that the envichment took place, and show
how subsequent large scale operation is able to decrease
grade and increase tonnages to be profitably mined.
Semething similar might be done on a smaller scale with
the Nannine.

This seems a convenient stage at which to refrain
from pushing this comparison any further, lest one be
charged with wishful thinking, a common complaint in
these days.
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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
Nannine 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.”’ Cleland in 1909 states, ‘‘The reef is almost
vertical, in greenstone country rock, which is solid,
good standing ground, but not diffieult 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. Cleland also records that ‘‘the country rock
at this level (130 feet) is much softer than at the
200£t. level, but stands well.”’

In 1940 T examined a small part of the upper work-
ings of the Caledonian (G.M.L. 1580). They were in
soft oxidised ground, and the drives were lightly
timbered, while the stopes above had 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 worked 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 chanmnel at 100 feet has been consclidated,
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 nmormal. None of
the inspectors of the past has commented on mining
difficulties, which one would have expeeted them to do
if there had been any. In effect, no news is good news,
as in the case of the water question.

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,
usually a considerable time after crushing, since in the
earliest days of the fleld the cyanide prgcess was not
in eommereial use,

Cleland has noted the presence of irom 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 and 6
dwts. by eyanidation. 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 veferred to before),
that at the bottom of the winze at 100 feet below the
surface, sulphides were encountered in the ore.  The
winze bottom is below the static water level of the
country.

It is also to be recalled that Deeble, deseribing 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 would 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 dimensions only.

With further regard to the problem of treatment, it
might be expected that an examination of the history
and production figures for eyanidation only, would be in-
formative. The results of such an examination prove to
be more or less inconelusive, 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-
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ings Area 14N, which was just West of the Mount Hall-
Nannine-Royalist reef and worked with three vats. In
1908 and 1909 the Nannine leases are shown as having
a 3-vat plant, while Finey Bros. plant is not Iisted.
It is probable that these three plants arve identical, hut
had changed hands in the course of time. In 1910 this
plant had been extended to four vats. In 1904 and 1905
the Champion Reefs Gold Mining Co. Ltd. had a plant
of eight vats and the Champion Extended operated a
small plant for a short time a year or two later. By
1915 all eyanide 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 cyanidation. Production
figures show no cyanidation returns after 1912, until
1939, when sands from the ore worked on G.M.L, 1564
by the Bernales interests were treated in a plant erected
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 sitnated 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 Nannine was not cyanided, while some
of the ore mined there was probably crushed in State
batteries at other centres.

The total amount of eyanide gold reported from Nan-
nine is as follows:—

Mine. Year. Ozs.
Caledonian-Champion ... 1908 538-94
Caledonian-Champion ... 1909 237-75
Caledonian-Champion ... 1910 229-46
Composites : Champlon~Royahst 1901 1,322-55
Composites : Champion-Royalist 1902 2,093-80
Nannine Cyanide Works 1907 355.60
Nannine Cyanide Works 1908 1,409-66
State Battery Total 404.-11
Queen of the Lake 1939 378-43

6,970-30

Note that neither here nor in the previous tables is
any cyanide 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.

‘When reporting eyanide gold the Statist does not show
what tonnage of ore was actually eyanided for any par-
tieular amount of gold. The above total reported pro-
duction for the total reported tonnage mined (127,328)
for the same period works out at an average of 1.1 dwt.
per ton. It is unlikely that this grade would have been
payable in those days, and the assumption again is
that only the richer parts of the sands were treated.

Old photographs of the eyanide plants show that the
vats were of about 20 toms 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, particularly since the
biggest plant had only eight vats (Champion Reefs
Gold Mine Ltd.). In short, the plants were too small to
have treated all the sands that had been mined, in so
short a time.

Clearly then, the study of cyanidation gives us mo
positive information regarding future treatment pro-
cesses, since we cannot get sufficient information to de-
cide on even a rough average extraction by amalgama-
tion or ecyanidation for any or all of the lines of ore.

Before leaving the subjeet of ore treatment there is
a further consideration worthy of mention. The parallel
series of hematite bearing quartzites shown on the geo-
logieal plan form the crest of a ridge which in several
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 arve such ‘that a mill site
could be chosen which would eliminate elevation to some
extent and facilitate disposal of tailings, thus making
for simplicity and low capital and operating costs,



WATER.

Cleland has recorded the quantities of water to be
expected in the Caledonian (273N) which was making
2,000 gallons per hour, and the New Year (336N) to
the South of the Caledonian, with an inflow of 1,200
per hour, both in 1909.

Deeble, in 1912, notes that the Nannine mine was
‘‘practically full of water during the past year,”” but
does not at any stage give the amount to be coped
with. Again in 1924 Deceble refers to water in the Nan-
nine Mine, and at first sight it would seem that the inflow
was troublesome. A glance at the produection table for
that year puts a different complexion on the matter,
since it shows that only 48 tons of stone were treated,
so that the handling of any water at all would be a
serious burden on this small seale, as he points out.

None of the writers of the past have reported any of
the mines to have ever been in any real difficulties with
water. It would appear that nearly all of them allowed
the water to rise and lowered it again more than once
during their lifetime, with the usual pumping equipment
of the day.

It is to be inferred that the amount of water to be
handled in any of the mines above 200 feet is moderate,
.and insufficient 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 unlimited supply
of salt water suitable for milling purposes could be got
by sinking a hole in it a few feet deep.

The attached tracing shows two Government water re-
serves so that the question of fresh water for domestic
purposes has apparently already been settled. There is
at present a standpipe in the main street, and the area
has in the past supported a population of about 1,000
people, according to rumour.

PROPOSAL.

Having now presented such of the available informa-
tion as is relevant and reasonably reliable, and having
also left out much hearsay evidemce of a far fetched
nature, I submit a proposition, which in my opinion
merits the serious consideration of any mining company
with sufficient funds, organisation and honest intent, to
be able to take advantage of it.

The proposition is that such a company should take
over the whole arvea in question with a view to working
together the three lines of ore with a central mill and
power plant. This would mean either the individual
pegging or the obtaining of a reserve over practically
all of the leases shown on the tracing. It has been stated
here before that only two gold mining leases are held
in the area, and apart from this the only other ground
held is a machinery area, 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 confidence that the
Minister for Mines would be in favour of any company
of repute who approached him with a view to acquiring
the ground now, even though the company could 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 would naturally prefer to see, if
possible, a centre like Nannine go ahead as the result
of large scale operations, rather than remain as it was
before the war.

The two leases already held at G.M.L. 1872, in the
name of Fisher and Lynch and others, and G.M.L. 1580
by W. Robinson, who is now in the army. Fisher is at
present working 4 mine in Cue, while Liynch has mining
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interests in Meekatharra, All of these men are well
known to me, and from various talks that I have had
with them, I would say that there would be little diffi-
culty in getting options over their ground on the most
reasonable of terms.

Following the acquisition of the ground, a preliminary
testing campaign could be undertaken as soon as eon-
ditions 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 should be directed at first, to establishing this
line. I would attempt this by drilling it to a depth of
500 feet with at least six holes, but more if possible.
Incidentally it has been noted that Western Mining
Corporation are said to have bored some holes, and it
would be worth money to know the results. If such bor-
ing showed that the reef was present at that depth, the
next step would be to thoroughly sample the reef on
the surface, particularly on the South end, then all
accessible workings above water level, and finally below
water after pumping the mine out. If this reef shows
promise similar work could be undertaken on the others
with greater confidence, since after the amalgamation
we would look to this reef to be the ‘‘sweetener’’ for
the other two.

I would again stress the idea that from the point of
view of a large company, the amalgamation of all the
ore bodies is to be striven for. In the past, companies
have been interested in one or other of the shows, but
conditions have apparently not been suitable for amal-
gamation, and if they are not suitable now they never
will be.

We have been dealing here with the immediate future
of goldmining through the medium of the rehabilitation
of old mines. Let us recall that of all the mines that
came into prominence during the last gold boom, by far
the larger proportion were old mines and groups of
mines dressed up, such as Lake View and Star and other
Kalgoorlie mines, Wiluna, Big Bell, Triton, Hill 50, Tin-
dalls, ete. The only two that can be readily called to
mind which were new finds, are Comet at Marble Bar,
and Yellowdine, which are both ecomparatively small.

Here follows a brief summary of the advantages of
the proposal, most of which have been dealt with more
fully in the context:—

1. The bulk of the ground can be got at practically
no cost, probably by negotiation with the Minister for
Mines. This is a considerable advantage. Every
mining man has seen potential deals held up and
finally fall through because of avaricious men holding
the ground and trying to squeeze large sums of money
from a wealthy company in return for an asset of
very doubtful value in some cases. The two remaining
leases are held by reasonable individuals.

2. A railway passes within half a mile of all mines,
and the advantages of this are numerous and obvious.

3. Roads and other civie facilities are already es-
tablished to a more or less extent.

4, No apparent mining difficulties.

5. Moderate milling problems, with better than
average mill sites available.

6. Water troubles do mot seem to exist.

In short the past records of the area are encouraging
and all of what might be termed the prime faetors of
mining as listed above, are in favour of the proposal.
In fact, no evidence could be found of any serious han-
dicap, whereas nearly all such propositions usual_ly
bristle with such difficulties as transport, water, acquir-
ing ground, ete.

There attaches to the proposition the element of risk,
which is, however, present in the most watertight mining
proposition that has ever been, or will ever be pro-
pounded.



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 III.

Report of the Superintendent of State Batteries.

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 eessation 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 restrieting pros-
pecting.

Tailing treatment was again seriously affected by
manpower shortage and treatment fell from 17,267 tons
in 1944 to 12,216 toms, and being the profitable side of
our transaections, resulted in inecreased 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 ecement 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 tendeney 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 ecosts for industry, and at State Batteries inereased
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 inerease 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 reeord. 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 1s. 7d. at £4 4s, 114d. per ounce, or approximately
£A30.

Meekatharra, Norgseman, 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 rum,
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 distriet, which is a
large one including the old time rich field at Burtville
and the Erliston.

The Department has continued its poliey of starting
up batteries in moribund distriets when small tonnages
have been available, despite the cost entailed. This has
resulted in relief to the local business people and has
assured new and returning prospectors that crushings
can be put through within 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.

DETAILS OF PRODUCTION.

Fine Ozs. Value

(84 4s. 113d.)
£

76,986-18  100,931-87
10,532-09  18,874-427

87,518-27 114,806-297

Premium. Total.

By Amalgamation 18,113-10
Cyanidation 2,478-68

20,591-78

£
117,918.05
24,406-517

202,324-567

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.

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 produeced,
the estimated percentage recovery would be as follows:—

Head Value . 23 dwts. 22-6 grs. % Ree.
Recovery by Amalgamation . 18 dwts. 1-0 grs. 75-35

Iistimated Recovery by Cyanida-
tion on 5 dwts. 21-6 grs. at 78% 4 dwts. 14-448 grs. 19-23
22 dwts. 15-448 grs. 94-58

RECEIPTS AND EXPENDITURE.

The working expenditure for all plants for the year
was £38,138 19s. 5d. and revenue received £20,425 13s. 84.,
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 gives the details
for 1944 and 1945.

OUTPUT SINCE INCEPTION.

Production at Par £

By amalgamation 7,469,707.840
By tailing treatment 1,831,602.674

9,301,310.514
Gold Premium

By amalgamation
By tailing treatment

2,427,238.341
753,340,297

3,180,5678.638

12,481,889.152
94,455.160

Total Australian Currency .
Estimated value of tin produced

12,576,344.312

MILLING.

Exeluding 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 publie crushing but no ore was
crushed at Mt. Ida, Yalgoo or Warriedar. Laverton,
Ora Banda, Wiluna and Yarri were re-started after some
years of idleness.



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 againsf
18,261.75 tons and 57.60 tons respeectively in 1944,

The estimated yield by amalgamation of 18 dwt. 1 gr.
per ton has rarvely if ever been exceeded and represents
75.359% 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 erushed dropped to
1,140% 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 hatteries showed a slight improve-
ment and the prospeets at Bamboo Creek are good at
the moment.

Marble Bar tonnage increased its 1944 tonnage from
940.5 tons to 1,416.25 tons.

The leased battery at Darlot was idle, but guite a
number of prospectors are again on the field. That at
Mt. Sir Samuel did little work, but the lessee of the
Linden battery ecrushed 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 elass of labour available, and the cost of start-
ing up plants closed down for some years.

£2,047 1s. 5d. was expended under this heading for
milling, equal to 2s. 11.5d. per ton.

Sundries including travelling and away from home
allowances, 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 sup&}y even
unskilled labour.

TAILING TREATMENT.

Nine tailing plants were in operation and treated
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 tonnages.
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. 8d. and £39 9s. 7d. respectively.

The working cost was 13s. 2.8d. and the gross cost
19s. 2d., showing a loss of £1,506 for the year. The
total cost in 1944 when 17,267 tons were treated; wasi
16s. 11.7d.

Revenue inereased by 1s, 11.5d. 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 aceumulate reasonable
tonnages to start up on.

COMPARATIVE SYNOPSIS AND RESULTS
AT STATE BATTERIER.
For the 12 months ending December 31st, 1944 to
1945,

1944, 1945.

Expend-| Revenue Expend-| Revenue

Tons. iture | per ton. Tons. iture | per ton.
per ton. per ton.
s. d. . d. s, d. s, d.
Milling 18,261-75 | 25 4-0| 10 11-7(20,078-25 { 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

RECEIPTS AND EXPENDITURE.

Tons. Expenditure. Revenue. Loss,

- £ s. d. £ s. d. £ 8. d.
Milling ... 120,078-25 | 26,432 10 6 | 10,225 12 5 [16,206 18 1
Tailing o |12,218-00 {11,748 8 11 {10,237 1 0 | 1,506 7 1l

Total . | 82,204-25 138,175 19 5 20,462 13 5 |17,713 6 0O

GENERAL LOAN FUND EXPENDITURE.

£ s 4

Coolgardie Weighbridge .. . 40 9 7
Portable Conveyor Kalgoorlie . 13 8 7
Portable Conveyor Meekatharra .. 88 3 3
Wifley Table Coolgardie .. .. 4 0 0
£246 1 5

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 11s. 7d. and £121 2s. 3d.
respectively.

The figures for 1944 were 3,686 tons, which claimed
subsidies totalling £1,461 7s. 5d.

HEAD OFFICE EXPENDITURE.

£ 8. d.

Salaries .. . .. .. 3,068 2 11
Pay Roll Tax .. .. .. 526 7 6
Workers’ Compensation .. .. 521 6 5
Postage .. .. .. .o 12 10 4
Travelling Expenses .. .. 236 19 11
Retiring Allowances .. .. 625 6 3
Sundries .. .. .. .. 20 17 9
£5101 11 1

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 MeLean, and
a slight increase in salaries.

STAFEF.

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 oceupy the posi-
tion of manager for many years. He was appointed
Inspeetor 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.

Ereetion Engineer A. 8. McLean also reached the re-
tiring age during the year after 10 years of service.

Mr. McLean was responsible for the ereetion 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 assistanee during the period.

GENERAL REMARKS.

The increase of approximately 10 per cent. in the
tonnage erushed can be considered with some satisfac-
tion, and the extremely high retwrn of £202,324 from
20,078 tons is some justification for the loss incurred
during the year.



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 camnot 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 ineluding
rockbreaker, elevator bins, ete. for the old 5-head hand-
fed battenes whenever possible, and the reduced working
costs fully jistified this policy.

Boogardie, Cue, Laverton, Marble Bar and Ora
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 efection 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-

44

ployed, the reduction in crushing costs would take care
of a good deal of the increased cost of fuel, wages, ete.
If tonnage is mnot 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.

SCHEDULE NO. 1.

D. F. BROWNE,
Superintendent of State Batteries.

Return showing Tons Crushed, Gold Yield by Amalgamation, Average per Ton in Shillings, and Total Value without Premium
for Year ended 3lst December, 1945.

- Crashed Gold Vield Va.éuﬁ]ﬁ)er Tor& TotaéhVa};ue
Battery. 'ons Crushed. ; in Shillings ant withou
i Bullion. Penc%. Premium.
0z8. s. d. £
Bamboo Creek 631:00 162-95 18 17-1 586-62
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 e 2,750-00 9,440-65 247 2-1 33,986-34
Kalgoorlie 1,140-50 633-60 40 0-1 2,980-96
Laverton ... 55475 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 1,291-75 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,

Number of Parcels Treated, Tons Crushed, and Head Value for Year ended 31st December, 1945,

" Gross Contents Total Gross Value
No. of Tons Yield by Yield by 1 of Tailings on |  Contents Average | por ton,
Parcels Battery. Crushed. Amalgamation,} Amalgamabion,| 1409/ (includ- of Ore, per ton, 24 4s. 113d
Treated. Bullion. Fine Gold. ing refractory). TFine Gold Fine Gold. per oz. *
ozs. dwts, ozs. dwts. ozs. dwts. ozs. dwts dwts grs £ s8.d.
10 Bamboo Creek 63100 162 19 138 0 248 12 386 12 212 11
18 Boogardie .... 1,039-25 462 6 301 11 140 6 531 17 g 10 6 2 38 7
73 | Coolgardie ... 5,220-25 2,579 19 2,185 4 1,380 10 3,565 14 g 13 16 218 1
45 | Cue ... 2,750+00 9,440 13 7,996 5 472 0 8,468 5 i 6L 14 13 1 7
39 Kalgoorlie ... 1,140-50 633 12 536 11 186 19 723 10 KH,& 12 17 214 0
8 Laverton 554-75 185 11 157 38 208 2 365 5 18 4 2 15 11
14 Marble Bar 1,416-25 484 17 410 14 831 6 1,242 0 17 18 314 6
29 Meekatharra 2,398-25 2,626 6 2,224 10 734 b 2,968 15 24 16 5 410
36 Norseman ... 95925 1,281 15 1,004 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 77750 278 5 235 14 66 0 301 14 7 18 11211
5 Peak Hill . 20300 109 7 92 13 45 15 138 8 13 15 217 10
8 Sandstone .... 820+00 1,380 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 T 7 110 11
4 Yarri 335-00 259 18 220 38 100 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 . 5976,
Average yield by amalgamation per ton (ﬂne gold) 18 dwts. 1gr.

Average value by amalgamation per ton ...

Average head value of tailings per ton (fine gold)

Average value of tailings per ton ...

£3 16s. 7d.—Australian, £8 18s. 24d.
5 dwts. 216 grs.
£1 58, 2d.—Australian, £2 18s. 6d,
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SCHEDULE NO. 3.
Direct Purchase of Tailings for Year ended 3lst December, 1945,

Battor Tons Amount Paid Amount Paid

. Purchased. for Tailings. A/c. Premium.

£ 8 d. £ 8. d.

Bamboo Creek ... 370-00 520 8 6 226 10 2

Boogardie 148-25 2216 1 7912 6

Coolgardie 3,599-75 2,345 2 4 3,214 1 10

Cue 1,737-75 579 5 7 875 15 7

Kalgoorlie 444-25 240 11 1 1,126 18 1

Laverton 476-75 375 17 10 243 10 7

Marble Bar 57175 1,830 2 11 85 810

Meekatharra 963-00 332 12 10 597 5 8

Norseman 12200 2215 2 1414 9

Ora Banda 523-00 1,106 3 7 716 13 3

Peak Hill 16475 67 2 0

Sandstone 793-50 965 1 6 572 16 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 33-73 145-381 180-027 335-408
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—Miriane anp Tin,
Statement of Receipts and Expenditure for the Year ended 31st December, 1945.

9%

Expenditure. Receipts.
Tonnage
Battery. Crushed, Total Renewals . Profit. Loss.
Management. Wages. Stores. Working | Cost per Ton. and Sundries. Gross Cost per Ton.| Receipts. Receipts per
Expenditure. Repairs. Expenditure. Ton.

£ s.d. £ s.d. £ s8.d £ s.d. s, d. £ s.d. £ s.d. £ s.d. d. £ s d. s, d. £ s d. £ s d.
Bamboo Creek 631-00 7918 9 468 6 8 375 17 3 924 2 8 29 3.6 98 12 1 238 5 3 1,261 0 O 39 11-6 330 6 9 10 5-6 930 13 3
Boogardie ... 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
Coolgardie ... 5,220-25 621 2 21 1,437 11 10§ 1,184 0 5| 3,192 14 5 12 2-8 533 10 41 1,079 19 0 4806 3 ¢ 18 4-9 2,173 4 0 8 3:9 2,632 19 9
Cue ... 2,750-00 317 19 1 623 12 6 795 16 3| 1,737 7 10 12 7-6 504 9 2 646 16 3 1 2,978 13 3 21 749 1,617 10 10 11 9-2 1,361 2 5
Kalgoorlie ... 1,140-50 335 17 11 554 14 0 464 16 6| 1,355 8 & 23 9-1 241 5 O 307 1111 | 1,004 5 4 33 4-6 5456 15 O 9 68 1,358 10 4
Laverton ... 554-75 105 14 1 225 810 149 15 11 480 18 10 17 3-9 103 8 8 118 1 8 702 9 2 25 3-7 262 110 9 5-4 440 7 4

Linden . 64 16 2 64 16 2 95 8 2 3012 0
Marble Bar ... 1,416-25 392 12 11 624 5 10 565 2 0| 1,682 0 9 12 4-1 263 18 5 406 8 7| 2252 7 9 31 9-7 746 8 11 10 65 1,505 18 10
Meekatharra 2,398-25 399 0 4] 1,110 4 3 826 17 0 2,836 1 7 19 5-8 14412 0 654 19 11 | 3,185 13 6 26 1-8 1,307 2 3 10 10-8 1,828 11 38
Mt. Ida 17 8 17 8 17 8 17 8
Mt. Sir Samuel .. 33 8 4 33 8 4 10 0 0 43 8 4 3 9 9 3918 7
Norseman ... 959-25 498 17 2 648 2 4 597 4 9| 1,744 4 3 36 4-5 18 3 8 241 12 7| 2,160 0 6 45 2-8 534 1 1 11 146 1,634 19 5
Ora Banda ... 1,423-25 23¢ 2 4 380 6 5 450 11 1| 1,073 19 10 15 141 165 12 10 33918 4} 1,579 11 O 22 2-4 629 17 10 8 10-2 040 13 2
Paynes Find 77750 181 8 4 507 14 9 208 4 4 897 7 5 23 0-8 58 16 10 21219 3} 1,169 3 6 30 06 413 6 8 10 7-6 7565 16 10
Peak Hill ... 203-00 3210 2 186 0 10 37 8 7 256 19 7 25 26 88 14 6 344 14 1 33 11-5 9316 2 9 2-9 250 17 11
Pinjin 37 0 9 37 0 9 4 2 9 41 3 6 41 38 6
Sandstone ... 820-00 346 18 5 473 10 8 245 19 2| 1,066 8 3 26 0-1 168 0 8 31110 2} 1,54519 1 37 8-4 441 5 2 10 9-1 1,104 13 11
St. Ives 4156 O 415 0 415 0 319 6 13 6
Wiluna 410-00 63 7 8 110 15 4 109 17 1 28¢ 0 1 13 10-2 46 15 7 8 8 3 415 3 11 20 3-0 233 6 9 il 46 181 17 2
Yalgoo 31 5 0 31 5 0 26 711 57 12 11 57 12 11
Yarri 335:00 11519 3 274 12 5 128 3 8 518 15 4 30 11-6 118 1 4 142 11 1 797 9 46 6-3 179 5 3 10 8-4 L e 600 2 6

Head Office 54 1 9 54 1 9
20,078-25 3,834 7 8| 8001 8 6| 6,366 2 3 1820118 5 18 1-5 2,047 1 51| 5244 3 2 126,393 3 0 26 3-4 10,181 0 11 0 1-7 84 13 9 116,296 15 10

Coolgardie Treatment Plant . 2 7 6 2 7 6 711 6 5 4 0

Sale Stores ... 37 0 0

Total ... 20,078-25 3,834 7 8] 8001 8 6] 6,366 2 3 1820118 5 18 15 2,047 1 5| 5246 10 8 |26,39510 6 26 3-4 10,225 12 5 0 1.7 89 17 9 |16,296 15 10
8917 9
Total Loss ... 16,206 18 1




SCHEDULE No. 6—Tamaxe TREATMENT,
Statement of Receipts and Expenditure for the Year ended 3lst December, 1945,

Expenditure. Receipts.
Battery. Tonnage Profit, Loss.
Treated. Total Renewals. Gross Receipts
Management. ‘Wages. Stores. Working Cost per Ton. 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. s, d. £ s.d s, d. £ s d. £ 8. d
Bamboo Creek 224 14 10 11 84 11 11 87 18 2 187 1 0 16 8-4 78 18 4 5715 9 323 15 1 28 10-8 246 10 0 22 0-1 77 5 1
Boogardie 1,112 156 1 9 336 10 6 217 1 9 709 14 © 12 9.1 26 15 6 23 3 5 999 12 11 17 11-7 727 6 6 13 0-9 272 6 5
Coolgardie 1,485 220 10 6 514 1 2 541 8 6| 1,285 0 2 17 3-7 96 9 9 368 18 6| 1,750 8 5 23 6.9 1,325 10 7 17 10-2 424 17 10
Cue 2,952 203 5 0 627 11 6 517 16 b5 | 1,438 12 11 9 89 226 13 3 620 2 7| 228 8 9 15 5-8) 3,216 4 5 21 9.5 930 15 8
Kalgoorlie 3,810 352 1 9] 1,11914 3 626 6 4 | 2,008 2 4 11 0.1 13 9 9 839 2 6] 2,950 14 7 15 5.8} 2,000 4 2 15 8-3 39 9 7
Marble Bar 175 417 0 8% 9 6 53 17 3 144 3 9 6 57 3016 3 80 7 8 255 7 8 29 2-2 120 2 5 13 8-7 i35 5 3
Meekatharra 1,299 2119 2 490 38 6 319 5 2 831 710 12 9.6 59 13 0 21510 8 1,106 11 6 17 0-4 812 0 2 12 6-0 204 11 4
Norseman 390 128 10 4 82 19 11 170 18 9 382 9 0 19 73 104 12 1 8 38 2 570 4 3 29 2.9 202 6 9 10 4-5 867 17 6
Ora Banda 11 2 5 15 0 2 212 3 28 14 10 40 13 6 19 15 3 89 3 7 2111 3 67 12 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 16 7
Sandstone 769 23519 1 312 6 2 2565 10 1 803 15 4 20 10-8 216 7 1 175 6 6| 1,195 8 11 31 1-1 565 15 8 14 5-4 639 13 3
Yarri 211 5 . 211 5
Total 12,216 1,468 6 0| 8,786 17 3| 2,879 6 11 | 8,084 10 2 13 2.8 904 3 3| 275415 6 (11,743 8 11 19 2:7 110287 1 0 16 9-1 972 16 8 2,479 4 7
Total Loss .... 1,508 711
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GENERAL WORKING ACCOUNT,

General Working Account for the Year ended 31st December, 1945,

Mﬂlmg Cyaniding. Total. \mlmg Cyaniding. Total
£ . d. £ s. d £ s. d. £ 8. d.
To Wages 13,646 4 0 5,791 12 8 19,437 16 8 | By Revenue ... e 10, 188 12 5 10,237 1 0 20, 425 13 5
» Stores = 6,862 511 2,943 1 0 9,805 6 11 | ,, Loss Carried Down 12 979 10 9 12,979 10 9
»» Battery Spares 302 3 8 392 3 8
» Water . . 1,835 16 7 375 15 0 2,211 11 7
5 General ]prenses 431 13 ¢ 758 16 6 1,190 9 6
,» Profit Carried Down 367 15 10 ’367 15 10
£23,168 3 2 £10,237 1 0 £33,4056 4 2 £23,168 3 2 £10,237 1 0 £33,406 4 2
Profit and Loss Account.
Mxlling Cyaniding. Total. Milling. Cyamdmg Total.
g, d. £ s, £ s. d. £ 5. d £ £ s. d.
To Loss Brought Down 12, 979 10 9 12,879 10 9 | By Profit Brought Down ;367 1.) 10 367 15 10
,» Administration ... 3,227 7 4 1,874 3 9 5,101 11 1 | ,, Gross Loss Carried
Down ... 16,206 18 1 1,506 7 11 17,713 6 0
£16,206 18 1 £1,874 3 9 £18,081 1 10 £16,206 18 1 £1,874 3 9 £18,081 1 10
General Profit and Loss Account,
£ s. d. £ s. d. £ s, d.
To Gross Loss 17,713 6 0O By Net Loss Carried Down 47,682 9 10
5 Interest ... 20,282 0 0
»» Sinking Fund 1,413 0 0
,» Depreciation 7,787 1 5
5 Superannuation 387 2 5 —_——
47,682 9 10 47,682 9 10
,» Balance Brought Forward 1,359,385 9 11
,» Balance Brought Down 7,582 9 10 | ,, Balance Carried Down ... 1,406,967 19 9
£1,406,967 19 ¢ £1,406,967 19 9
STATE BATTERIES.
Balance Sheet as at 31st December, 1945. §
LIABILITIES. ASSETS,
Capital Expenditure— £ s. d. £ s, d. £ s, d £ s, d
General Loan Fund . 406,164 4 7 Plant and Buildings 77,498 10 6
Revenue 93,726 4 5 Less Depreciation 7,787 1 5
Assistance to ‘Gold Mmmg Industry 28,621 13 5 69,711 9 1
Commonwealth Assistance .. 13,786 8 © Stores Account—
Qutstations 14,040 17 0
Sundry Creditors— Suspense 21919 1
Cash Orders ... 1,094 6 9 Sundry Debtors 2,663 13 5
Other ... 2,285 16 11 Battery Spares ... 608 14 11
Treasury Account . 134,613 13 9 Profit and Loss Account 1,406,967 19 9
Superannuation 1,355 10 11
Interest “ ... 676,628 0 0 1,494,292 13 3
Sinking Fund’ . 136,016 14 6 Amount Paid for Tailings not Treated
1,494,202 13 3 (including Premium Advance) 13,907 2 11
Purchase of Tailings Advance Account .... 14,000 0 O | Amount Due but not Paid for Tmlmgs
Sundry Creditors for Tailings Payments e 2,249 12 2 Untreated (mcludmg Premium Ad-
Advance of Premium 1,174 8 4 vance) e 3,424 6
Balance of Premium (Dstxmated) 1,809 17,331 3 5
5,233 0 9 | stimated Gold Premium 1,808 0 3
Purchase of Tailings Cash Account 92 17 1
£1,513,525 14 0 £1,513,525 14 0
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Annual Progress Report of the Geological Survey of Western

Australin for the Year Ended 31st December,

The Under

I have the honour to submit for the information of
the Honcurable the Minister for Mines, my report on
the progress of the Geological Survey for the year ended
31st December, 1945.

STATF.
Strength as at Decembeyr 31st.

Total.

H. A. Ellis, B.Sc,, A.O.8M. ...
Geologist, 1st class (senior) ... R. A I-I()bson, B.Se. (Hons.) ...
(veologxst ist class ... R. S. Matheson, B.Se. . 4
Geologist, 2nd class H. J. Ward, B.Se. ... ,.A.J

Professional.

Gtovernment Geologist

Clerical.

Typist—temporary staff

Junior elerk—Female—T' empohuy stalf .. X
Laboratory asmstanb—’\[ale 4y Pmpm.’uv ste
Messenger s

Resignations, Promotions, New dppoinlments.

On August 17th, Mr. I. G. Forman vesigned from the
position of Government Gteologist to take up an appoint-
ment with Australian '\Imes Management and Seeve-
tariate Ltd., Perth. He had been Government Geologist
sinee 1934, ‘and takes with him to the mining industry
a wide knowledge of the geology of the mineral deposits
of the State.

I was subsequently promoted from the position of
Cieologist 1st class (senior) to that of Government Geo-
logist, and took over from Mr. Forman as from August
17th as Aeting Government Geologist pending confirma-
tion of my promotion.

In November, Mr. R. A. Hobson was promoted to Geo-
logist 1st class (senior) to fill the vacancy created by my
promotion to Government Geologist.

In October, Mr. H. J. Ward commenced duty as Geo-
logist 2nd elass, filling the vaeancy caused hy Dr. I
Miles’ resignation in October, 1944, Considerable delay
was experienced in filling this vacaney due to the diffi-
culty in securing the release of successful applicants
from their employment at the time of appointment.

Applications were called for the Geologist Ist class

vacancy caused by the promotion of Mr. Hobson and
myself. A selection has been made but the appointee

will not be available for duty until carly in 1946.

Inerease in Stajf.

Towards the end of the year the uecessary approval
wag obtained for the addition of two Geologists 2nd
class, and a Technical Assistant (female) to the strength
of the existing professional staff in ovder that the survey
should be able to play its part in the Departmental
policy of inercased nssistance to our mining industry.

Unfortunately, no applications were received for the
appointment as Technical Assistant, and this very essen-
tial appointment must remain vacant until such time as
a suitable applicant is available. It is hoped that a tem-
porary solution will be soon found whereby the funetions

of this appointment will be partially earried out, thus
relieving professional officers of much fechnieal office
work.

Seeretary

1945.

for Mines.

Two suitable applicants have been appointed as Geo-
logist 2nd eclass and their serviees should be available
carly in 1946.

Early in 1946 the professional staff will consist of :—
Government Geologist
Geologist Ist class (@(‘11101)
GLolosust Ist class
Geologists 2ud class

Total

Following is a tabulated statement showing the rela-
tion between the area of the State and the availability
cf geologists during the year:—

No. of Geolo- Sguare miles
aists available | Area of per Population.
Period. including Govt, State. Geologist.
Gleologist.

1945~ s¢. miles,
Jan.-Aug. 4 975,020 243, 900 493,000
Aug.-Oct. 3 3’ L300
Oct.-Dec, 4 o,wso

Early in 1946 with the effective strength at 7 geolo-
gists (including the Government Geologist) the number
ot square miles per geologist will be 193,410,

It is obvious that with such a large area per geologist,
only the most pressing needs of geological investigation
can be met by the present staff.

ACTIVITIES OF
oG,

PROFESSIONAL OFFICERS.

Forman.

Up to the time of his resignation in August, in addi-
tion to administrative duties, Mr. Forman undertook the
following field work:—

Visited Victoria and New South Wales to inquire into
methods of geological investigation of damsites on sedi-
mentary areas.

Made three journcys to inspect development work on
the Comet Glold Mine, Marble Bar, and one to the oil
hore site, Nerrima Dome, West Kimberleys.

. 4. Bllis.

Completed a report on ‘‘Some Feonomie Aspeets of
the Prineipal Tantalum Bearing Deposits of the Pilbara
Goldfield”’ in Januavy, and from February to June in-
clusive, was at Norseman making a geological examina-
tion of the Iron King Pyrite Mine and supervising an
underground diamond drilling programume undertaken
as a result of the geologieal examination. During this
period a geological reconnaissance was carvied out in
the Salmon Gums district with a view to advising on the
possibilities of obtaining subterranean water fit for
domestic or stock purposes in that area.

In July exantined the Edna May Gold Mine, Westonia,
with a view to advising on future development.

In August appointed Government Geologist and in
addition to administrative duties visited the geological
survey party in the Bast Kimberleys in September and in
November and December visited various mining centres
in the Yilgarn, Coolgardie and Dundas Goldfields.



R. 4. Hobson.

In addition to earrying out field work in eonnection
with an investigation into the corrosion of water pipes
in the Northam District during January-Mareh (inel.),
also made short visits to Muchea, Gingin and DBulls-
brook to collect chalk and marl samples. Visited Bell
Bros. quarry at Guildford in May, and in November
visited Port Hedland in econneetion with a proposed
water supply scheme for that town. Compiled reports
on boring for foundations on Reserve 8828 City area,
Perth, for the pipe corrvosion survey, Port Hedland water
supply, and completed bulleting on the Mt. Margaret
Goldfield and the Greenbushes Mineral Field. Compiled
an index for and proof read 1944 Annual Report and
Mineral Resources Bulletin No. 3.

In December, commenced field work at Collie in con-
nection with boring for eoal at Ewington.

R. 8. Matheson.

In January completed a detailed report on the Dan-
daragan Phosphate deposits, and until April finalising
reports on work done in 1944, proof reading Bulletin
101, and preparing for field work in the East Kimberley
digtrict. Left Perth on April 24th and travelled over-
land to Wyndham arriving there on May 24th. TFrom
May 24th to early September engaged on geologieal ve-
connaissanee with Dr. C. Teichert of the University of
W.A. in a strip of country between the Ord River and
the Northern Territory border extending from the Pin-
combe Range in the North to the Hardman Range ip
the South. Examined bore ecorves from diamond dridl
holes at Ord River 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 2ud
proof of Bulletin 101. Compiling report on East Kim-
berley investigations during December.

. J. Ward.

Joined the survey in October, and during Csztober and
November examined and reported on the State Brick
Works, Cardup. At Norseman in December investigating
the oceurrence of alluvial gold on G.M.L. 1530, Seccond
Try.

FIELD WORK.
Field Work in Progress as al December 31st.

(1) Examination of G.M.L. 1530, Second Try, Norse-
man.—IH. J. Ward,

(2) Boring for coal, Ewington, Collic.—R. A. Hobson.
Field Worls duthorised for 1946,

(1) Completion of 1 and 2 above.

(2) Making of a general geological map of the pegged
area on Loc. 59, Hampton Plains, Coolgardie.

(8) Commencement of geological mapping along pipe
line routes between the Northam-Wyalkatchem-Merredin
loop line and the Great Bastern Railway.

(4) Participation in the Geophysical Survey of the
Collie Coal Field in eonjunction with gcophysicists from
Mineral Resources Survey, Canberra.

(5) Participation in an oil survey of the Titzroy
Basin, West. Kimberley Distriet in conjunction with geo-
logists from Mineral Resources Survey, Caunberra.

(6) The commencement of o detailed examination of
900 square miles of country swrrounding Coolgardie—
Coolgardie Goldfield.

(7) The commencement of a geological reconnaissance
of an area of some 12,000 square miles of unmapped
country in the Yalgoo, Murchison and Gaseoyne (old-
fields extending morthwards from Yalgoo to the Gas-
coyne River.

TRANSPORT.

Tabulated details of transport at present in use by

the Swrvey are as follows:—

Speledo
. Load reading,
Type. Capacity. | 31st Dgc., Purchased.
. 1945,
Dodge Utility ... 15 cwt. 82,680 1935 (new).
Dodee Utility ... 15 cwt. 70j923 1935 (new).
Ford Utility ... 18 cwt. 32,424 1945 (second-hand)
Tnternational Utility ... | 15 cwi. 22,650 | 1945 (second-hand)

All of these vehicles ave costly to maintain on the
class of work they are ealled mpon to do, and heavy
maintenance charges can be anticipated for the coming
year. Two additional vehieles will be needed and have
been promised for the 1946 field season.

SERVICE TO THE GENERAL PUBLIC.

A steady stream of enquiries for geological informa-
tion both personal and written, continues to be met by
the professional staff, and our literature is sought by
individuals and institutions all over the world.

Tield officers give advice to prospectors and syndi-
cates gperating in aveas where field work is proceeding,
and Government Departments freely eall upon the Sur-
vey for technical adviece on questions of huilding foun-
dations, undergrgund water supply, engineeriug‘ geology,
ete. These servieces will continue to be met within the
limits of the staff available.

PUBLICATIONS.
Issued During 1945,

Mineral Resources of Western Australia, Bulletin No.
1; Census of Western Australian Minerals, by Dorothy
Carroll, Ph.D., D.I.C., Government Chemical ZLabora-
tories. Published by Department of Mines, Perth, 1045.
In the Press.

Mineral Resources of Western Australia, Bulletin No.
35 Tantalum and Niobium, by K. R. Miles, D.Se.,
FL.G.8., Geological Survey of W.A., and Dorothy Carroll,
Ph.D., D.I.C,, and H. P. Rowledge, A.A.C.L, A W.ASM.,
Government Chemical Laboratories.

Mineral Resources of Western Australia, Bulletin No.
4; The Dandaragan Phosphate Deposits, by R. 8.
Matheson, B.Sec., Geological Survey of W.A.

Geological Survey of W.A. Bulletin No. 101, The Min-
ing CGroups of The Yilgarn Goldfield, North of The
Great Iastern Railway, by R. S. Matheson, B.Se., Geo-
logieal Survey of Western Australia.

Compiled and Awaiting duthority to Print.

Geological Survey of Western Australia Bulletin; on
the Greenbushes Mineral I'ield, by R. A. Hobson (Hons.)
and R. 8. Matheson, B.Se., Geological Survey of Western
Australia.

Geological Survey of Western Australin Bulletin; on
the Geology of Portion of the Mf. Margaret Goldfield,
by R. A. Hobson, B.Se. (Ions.), Geological Survey of
Western Australia.

Geological Survey of Western Australia Bulletin; on
Some Teonomic Aspects of the Prineipal Tantalum
Bearing Deposits of the Pilbara Goldficld, North-West
Division, by H. A. Ellis, B.Se., A.Q.8M., Geological
Survey of Western Australin.

H. A. ELLIS,
Government Geologist,
December 31, 1945.

PYRIWIE.
PRON KING MINE-—NORSEMAXN,
Approx. Lat. 32°-10" 8.

Approx. Long. 121°-507 B,

WAL

Intevim Report

on
A Geologieal Survey aud Underground Diamond Drilling
Programmoe—G.A. Ls. 1460, 1481, 1502, 1580
Dundas G. T.
hy

. d. Elis, B.Sc., 4.0.8.M.

Introduction.

A geological survey of the above mine was eommeneed
on st March, 1945, and on 19th Marveh underground
dimmond drilling was commenced with the object of
testing the mineralised zone for the existence of pos-
sible additional parallel ove bodics over that portien of
the ore-body already opencd up at the Nos. 3 and 4
levels—a distanee of some 1,350 feet.



"l‘he primary object of this survey and underground
diamond drilling programmie was—

(1) To ascertain as far as possible from surfacc
and underground examination the nature and prob-
able extent of the deposits.

(2) To prove or disprove the existence of parallel
cre bodies capable of being mined from the same
openings as are in use in mining the deposits already
known to exist.

(3) To 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 ove
is being mined—May, 1945).

Lesults.

(a) Geological Survey—The sulphide ore body is of
replacement origin and oceurs as a series of overlapping
lenses in a strong shear zone in metamorphosed basie
lavas and sediments (greenstones) of Pre-Cambrian age.
The shear zone strikes approximately North and South
and dips at from 45° to 55° to the West with occasional
steeper or flatter dips.

The outevop 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 outerop conditions are
such that it is not possible to state that the outerop is
continuous over this length,

From this total length of outerop ore has been mined
from a vertical depth of 260 feet over a length of
approximately 1,300 feet in a section of the lode situated
more or less centrally along the line of outerop. Over
this seetion ove widths have varied from B30 feet to
3 feet (true widths) and the ore has been of a high
grade, containing on the average about 309% of sulphur.

In the deepest workings (No. 4 level, 260 feet verticial
depth) the shear zone in whieh the pyrite has been
leposited 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 hecome
narrower in width from the surface to the No. 4 level,
though there are notable exceptions in which the ore
has become thicker between the Nos. 3 and 4 levels,
the significance of which is not apparent on account
of insufficient information below the No. 4 level.

The grade of the ore continues to be high in the
deepest workings.

In appendix 1 details of ore-widths and the depths
at which it was cut in surface diamond drill holes in,
1942 and 1943, and the distances along the strike from
the existing workings at which the ore occurred ave
given.

Good grade pyritic ore of an average width of 16 feet
is continuous over a length of 1,300 feet at No. 3 level
(vertical depth 190 feet) with ove 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 (vertical depth of 260 feet) with oves
still showing in both ends.

There are no obvious geological factors coutrolling
ore deposition other than the main controlling influence
of the shear zome, which, as previously stated, has =
known length of some 5,000 feet and is strong, well
defined, and heavily mineralised in the present lowest
level of the mine (May, 1945).

(b) Underground Diamond Drilling. A total of 557
feet of diamond drilling distributed in cight holes and
suitably placed to test the existemee of possible ore
bodies parallel to those already known and being worked
has been completed, and has established the faet that
there are NO parallel ore bodies in either the hanging
wall or foot wall country over that section of the deposit
already opened up over a length of approximately 1,200
feet to a vertical depth of 260 feet.

Owing to the Westerly dip 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 level by underground diamond
drilling.

Ore Reserves~—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.

o1}

=N

There is not sufficient information availuble about
the ore bodies below the No. 4 level to justify an esti-
mate being made of probable ore reserves in this part
of the mine, nor is it possible on decount of insufficient
information to make an estimate of probable ore reserves
in that part of the lode cut by swrface diamond drill
holes North of the existing underground workings (see
appendix 1).

Development~—The following development work is in
progress (May 4, 1945) :—

(1) The ore body is being driven on at the South
end of the footwall drive on the No. 4 level, where
the ore is at present 14 feet wide with the hanging
wall NOT exposed. The ore is high grade.

(2) The plat is being cut from the bottom of
the three compartment shaft recently sunk 100 feet
below No. 4 level, in preparation for crosseutting
to the lode to start No. 5 level.

The eutting of an ore-bin of 370 long tons capacity
below No. 5 level, and the cutting of a transfer pass
between No. 4 and 5 levels is contemplated. This auto-
matically necessitates the sinking of the main shaft an-
other 89 feet below No. 5 level. All ove will then he
hauled from No. 5 level

Ifwture Development.—There were two directions in
which future development could have proceeded prior
to the decision being made to sink the main shaft to
the No. 5 level.

(1) Laterally to the North and South from the
3 and 4 levels towards ore located in distant sur-
face diamond drill holes.

(2) Downwards from No. 4 level on encouraging
widths of ore.

In the writer’s opinion the decision to develop in depth
was the corrvect ome, and such development work as ean
be financed by the company is already in progress in
this direction.

An urgent necessity exists, which the present finaneial
position of the company is unable to meet, to carry
out a programme of winzing for the following reasons:—

(1) To enable ore to be proved and developed
sufficiently for approximately two years’ supply at
the present rate of produetion.

(2) To enable a development and stoping pro-
gramme to be laid out in advance of driving whieh
will enable the ore both above and below No. 4
level to be more cheaply mined.

A knowledge of the ore bodies gained from winzing
is essential to the efficient working of the mine, and in
the ease of the present ore bodies which change dis-
coneertingly in thickness and attitude, it is even more
essential to know as much about them as possible before
driving on them.

There is an immediate necessity for the sinking of
six winzes each of approximately 120 feet in depth over
1,200 feet length of No. 4 level.

There is a high degree of probability on geological
grounds that these winzes would prove ore to an average
width of 10 feet over this length and depth, provided
an endeavour is made to find both walls of the ore body
at intervals of 40 feet (allowance has been made for
this neeessity in the following cstimated cost).

Using a conversion factor of 10 cubic feet of ore per
ton this would give an estimate of possible ore reserves
to be proved as

1200 x 120 x 10 144,000 tonms.

10
Estimated Cost and Time of Winzing.
Cost per Winze: £
10 feet of crosscut for chamber at £6 per
foot .. .. .. .. . .. 60
Supply of timber, equipping brace, ete. 25
120 feet of sinking (5ft. x 5ft.) at £7 per
foot .. .. .. .. - .. 840
3/16ft. crosseuts at 40ft. intervals at £7
per foot . .. .. .. 336
1,261

Estimate for
Hstimate for

one winze say £1,270
six winzes say £7,620



Time—Tt is estimated that each winze would take
two and a half months to sink, and that two winzes
could he sunk simultancously, making the total time
required for winzing equal to seven and a half months.

It is thus obvious that carly action is necessary to
conumence this work in view of the fact that proved ore
reserves are sufficient for ten months’ production only.

Surface Diamond Drilling Programme—Appendix 1
is a copy of a vecommendation already made for surface
diamond drilling.

Finance has bheenn sought for approximately 4,000 feet
of surface drinmond drilling, and an estimate of the
time required to do this work is as follows:—

One machine working—
4 x S00ft. holes at three months
per hole ..
2 x 400ft. holes at one and a
half months per hole

12 months

3 months

Total .. .. .. .. 15 months

T . / . .
If two machines were available the time would be
approximately halved.

This programme is purely exploratory and is designed
to obtain information of the required naturve to decide
on a long term policy re the future of the pyrite
industry. )

Conelusions.

(1) The pyritic ore bodies at the ‘‘Iron King'’ mine
show possibilities of being able to provide the raw
material necessary to supply the sulphur requirements
of the superphosphate industry in Western Australia.

(2) Much exploratory and development work is neces-
sury to maintain present produetion, or to increase it
over the next few years, and to lay the foundation for
an estimate of probable ore reserves on which to base
a long term development and production programme.

(3) The ore chanuel extends over a length of 5,000
feet at the surface, and in the central portion of this
length widths of up to 30 feet of high grade ore have
been proved in drilf holes, and in actual mining to a
vertical depth of 260 feet.

(+) No geological factors unfavourable to the assump-
tion that the ore bodies will coutinue in depth below
No. 4 level have been diseovered in the course of the
geologieal examination, although with notable execeptions,
there has been a general tendency for the ove widths to
be somewhat narrower at the No. 4 level than above it.

(5) Details of ore widths encountered in surface drill
boles given in appendix 1, indicate that the strong
shear zone in which the deposits oceur is oceupied by
encouraging widths of pyritic ore at intervals over at
least 3,300 feet of its length, at depths varying from
90 to 160 feet below the surface. Mining operations
at 260 feet vertical depth have proved the existence of
good grade ore over a length of 1,200 feet, with ore
still continuing in the drives and underfoot.

(6) The shear zone and mincralisation is still strong
in the deepest workings (260 feet V.D.) and in the
aheence of definite geological evidence to the contrary,
the assumption that ore will continue in depth is there-
fore a first class geological and mining risk, and ome
which must be accepted in any exploratory or develop-
ment programme designed to prove ore reserves, or
establish possible ore reserves.

(7) The underground diamond dvilling programme did
NOT disclose the existence of parallel ore hodies over
that portion of the deposits already opened up over a
lengths of approximately 1,200 feet to a depth of 260
feet (vertical).

(8) The ““Tron King’’ pyrite deposit is the only one
so far known in Western Australia which is likely to
he able to provide the sulphur requirements of the super-
phosphate industry for some years to come.

Recommendations,

If it is desired that pyvite be continued to be produced
in the future at the present rate, or at an inereased rate,
then the following recommendations will need to he
garried oub as soom as possible:—

(1) That finance to the extent of £7,620 be made
available immediately to Norseman Gold Mines N.L.
to enable work to he commenced on the six winzes
to be sunk from the No. 4 level over a length of
1,200 feet of lode, as outlined under the heading
¢“ Future Development.’’

(2) That the surface diamond drilling programme
be commenced as soon as possible.

9th May, 1945.

APPENDIX 1.

PYRITE.
IRON KING MINE—NORSEMAN,
Surface Diamond Drilling.
19th Mareh, 1945,

It is recommended that a contract be let to a suitable
organisation capable of conducting a surface 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 dip, equivalent to a ver-
tical depth of approximately 800 feet helow the collar
of the main shaft.

(The ore body strikes approximately N. and S. and
dips at approximately 45° W.—R.L. collar of main shaft
is 5.72 feet above datum.)

(2) The programme would involve 4 vertical holes of
800 feet + and 2 of 400 feet -+ the latter to test the
lode in the gaps in the existing line of hores to the
North of the main shaft. A total of 4,000 feet + of
drilling would be called for.

(3) The decpest workings are at present (Mareh,
1945) on the No. 4 level (R.L.—262 ft.) and even if the
underground diamond drilling programme at present in
progress succecded in doubling the reserves above the
No. 4 level, which it is unlikely to do, the future of the
mine and the pyrite industry must rest on the continua-
tion of the ore bodies to at least 800 feet V.D. in the
vicinity of the present main shaft and underground
workings.

(4) The testing of the ore bodies by diamond drill
at a depth of 400 feet below the surface in the gaps be-
tween the existing holes to the North of the main work-
ings (see para. 5 (¢)), is advisable in order that devel-
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 submitted in support

of this reccommendation:—
(a) R.L. Collar Main Vertical Shaft . 5.72 feet.
No. 3 Level RL = —188 feet.
Length of drive 1300 feet (530’ N., 770" 8. of
main shaft). '
Drive in ore all the way.
Good ore in both ends—shear strong.
(b) No. 4 Level RL = —262 feet.
Length of drive 1220 feet (5907 N., 630" 8. of
main shaft).
Drive in ore all the way.
Good ore in both ends—shear strong.

Hanging wall Drive 180 feet in ore with probable con-
tinnation of lode established for another 220 feet—this
is a parallel ore hody and additional to main drive dis-
tance.

A winze has been sunk in pyrite for 70 feet at 110 feet
North of the main shaft.

(¢) Swrface Diamond Drilling.
The lode has been cut at the following points:—

NORTH of the cxisting underground workings
of the No. 4 level,

(1) 270 feet N., R.L. top of lode—178 feet,
approx. true width 14 feet of pyritic lode
material. .

(2) 1,080 feet N., R.L. top of lode—225 feet,
approx. true width 25 feet lode material
earrying lenses of pyrite up to 4 feet thick.



(3) 1,432 feet N., R.L. top of lode—=270 fect,
approx. true width 40 feet of lode material
carrying lenses of pyrite up to 12 feet
thick.

(4) 1,756 feet N, R.L. top of lode—330 fect,
approx. true width of lode 10 feet; all
carrying lenses of pyrite up to 12 feet
thick.

SOUTI of the cxisting wnderground workings
of the No. 4 level.

(1) 300 feet 8., R.L. top of lode= —30 feet
approx. true width of lode 10 feet; ail
pyrites.

(6) The 800 fect diamond drill holes would be aimed
at-proving the navure of the lode at approximately threc
times the distance down the dip at which information
is at present available, and along the strike for approxi-
mately 700 feet N. and 700 feet 8. from the main shaft
—the extent of the proved ore at No. 4 level.

(7) Pyritised quartz and greenstone oceurs 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
clevation than the Tron King Mine, and it is a reasonable
assumption that at this depth conditions were still fav-
ourable for the deposition of pyrite at the Iron King
Mine, providing the structure persists in depth.

(8) An additional 2,000 feet of surface diamond drill-
ing could be used with advantage if it weve considered
desivable to gain further information about the ore-
bodies in depth north of the existing nunderground work-
ings on the No. 4 level.

(9) It is considered that if this surface diamond
drilling  programme reveals the continuation of a
mineralised shear carrying pyrite of encouraging dimen-
sions at a V.D. of 800 fect in any of the proposed four
deep holes, then ordinary mining risks may be taken
on the thickness of the ore below the No. 4 level and
between the holes.

March 19th, 1945,

ADDENDUM TO IRON KING PYRITE MINE
REPORT.

Since the above report was compiled (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-cutting to the lode at this level and driving on
it North and South has been carried out.

This additional work, together with some mieroscopic
investigations of thin slices of wall rocks and unreplaced
roek in the pyritic lode material kindly undertaken by
Dr. R. Prider of the Department of Geology, University
of W.A., has resulted in a better understanding of the
structural relation hetween the ore body and associated
wall rocks than that which the writer was able to form
nt the time of the examination in May.

The structural pieture is now clearly revealed to be
that of pyritic replacement of a zone of metamorphosed
sediments of varying thickness, partially sheared and
partially drag-folded into flatly North pitehing strue-
tures (pitehes vavy from 15° to 20° to the North) of a
shape whieh definitely places all of the associated rocks
on the West limb of a North pitching anticline (or the
Bast limb of a North pitching syneline). The metamor-
phosed sediments whiech have been sclectively veplaced
now consist mainly of quartz-Liotite hornfels, and oceuy
between walls of quartz-dolerite greenstones, medium to
coarse grained epidiorites, and medium to coarse grain‘ed
amphibolites (all three, types of the Younger Intrusive
Ctreenstones)  and biotite-hornblende-plagioelase  seldsts
representing sheared metamorphosed lavas or tuffs of
the Older Greenstone Series.

Tt is a type of ove-occurrence frequently scen in the
Mt. Margaret and Yilgarn Goldfields, only in these areas
the lodes are auriferous instead of pyritie.

The incompetent sediments between the more compe-
tent meta-lavas (hoth of the Older Greenstone Series)
and Younger Creenstone intrusives have yielded to dif-
ferential movement and pressure by shearing and fold-
ing, the folds playing an important part in defining the

shape of the pyritic ore bodies where these selectively
replace the more siliceous zomes in the erumpled meta-
sediments. A realisation of this faet explains the ap-
pavent extreme irregularity in thickness and attitude of
the ore body hetween the 3 and 4 levels, and also makes
it apparent why the pyrite has been so difficult to mine
by ordinary mining methods.

At the end of December, 1945, 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 cross-cut in
mixed pyrite and pyrrhotite of an average width of 6
feet containing 24 per cent. sulphur. The advent of
pyrrhotite at the No. 5 level in sufficient quantity to
interfere with the established flotation process for nor-
mal pyrite was not predictable from fhe nature of the
ore at the No. 4 level, where high grade, easily floated
pyrite occurred.

In a diamond drill hole extended Westwards from the
No. 5 plat before cross-cutting, the main lode was eut
and showed pyrrhotite plus pyrite in the core, and a
parallel ore hody 9 feet wide containing 11.4 per cent.
sulphur, showed arsenieal pyrite in addition to pyrite.
This lode was cut 89 fect west of the main lode and had
not heen previously cub in surface bhoves.

Mining and production of pyrite was still in progress
as at December, 1945.

January 16th, 1946,

REPORT ON UNDERGROUND WATER SUPPLIES.
Salmon Gums Distriet—=Southern Mallee—TEucla
Division, W.A,

Centre of Area Lat. 33° -00" 8.
Long. 121° 40" E.
By H. 4. Ellis, B.S¢., 4.0.8.M.
Introduction.

The ‘“Southern Mallee’? is the name given fo the
wheat and sheep farming distriet situated between
Norseman and Esperance on the Coolgardie-Esperance
railway line. Salmon Gums, a small fownship situated
in approximately Lat. 33° -007 8., and approximately
Longitude 121° -40’ ., is the main centre in which are
situated a Post Office, hotel, stores and garage and the
headquarters of the distriet branch of the Agricultural
Bank.

The district is now classified as a ‘‘marginal area’’
and wheat growing is vestricted in favour of sheep
breeding. A very large number of the original holdings
have been abandoned by the settlers, and at present
(June, 1945) there are approximately 80 farmers carry-
ing on restricted wheat growing and sheep breeding.

The whole of the area lies in the saline ground water
zone of Western Australia, and the provision of adequate
water supplies 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 and domestic pur-
poses had to be carted long distances from key dams
(Government owned). In an endeavour to solve the
water supply problem, the services of a water diviner
were obtained by the local member of Parliament for
the distriet, and after he failed dismally to locate any-
thing but extremely saline water (an easy thing for any-
one not a water diviner to do), the writer was instrueted
to examine the district with a view to advising on the
possibility of the location of subterranean supplies of
useful stock or domestic water.

The examination was carried out during the ‘period
May 23vd-Junc Ist, 1945.

Area Ezxamined.

A geologieal reconnaissance was carried oub over an
area extending from Beete Siding in the North to Scad-
dan Siding in the South, a distance of 54 miles and to
an average distance of 13 miles East of the railway line,
and 14 miles West of the railway line, a total avea of
approximately 730 square miles,



Lopography, Vegetation, Rainfall end Geology.

The ¢Southern Mallee’” is a wide, flat to gently
undulating streteh of country, with either sandy or light
calearcous puffy soils originally thickly timbered mainly
with the numerous ewcalypt species commonly referred
to as ““Mallec.”” The general elevation of the country
is hotween 800 feet above sea level at the Northern end
and about 600 feet above sea level at the Southern end,
with no prominent elevations.

The underlying vocks where visible, arve either granite,
gneizs, or sedimentary beds of lacustrine origin, mainly
of a sandy nature and of limited extent. Granite and
Lighly banded biotite guciss are widespread as sub-
surface rocks, but nowhere do they outerop as bare rock
surfaces of any extent.

Shallow salt lakes ave liberally distributed over much
of the area, and some of them are in the nature of “‘clay
pans,’” which after a heavy storm aceumulate consider-
able quantitics of usable stock water, which under the
influence of cvaporation gradually becomes too saline
for use.

The average annual rainfall is in the vieinity of 12
inches, received mainly over the winter months in a con-
siderable number of wet days on which the daily rain-
fall is in the nature of light showers. This has an im-
portant bearing on the question of subterranean water
storage, Occasional swmmer thunderstorms are of suffi-
cient intewsity to cause enough yun-off to fill dams, and
normal winter rains are relied on to fulfil this funetion.

Present Sowrces of Water Supply.
The main sources are:—

(1) Roof catehment and galvanised iron storage
tanks at the farmhouse.

(2) Earth dams, really excavated tanks—mainly
uncovered—one or more to each farm,

(3) A series of well constructed excavated tanks
—covered and equipped with pumps—Government
owned. These are the ‘“Key Dams’’ on which
many of the settlers rely, and from which water for
stock and domestic use is earted for upwards of 30
miles in some lnstances in dry times.

Tn only one instance (West of Scaddan) was ground-
water available for stoek, despite many attempts to
seeure it in the past from shallow boreholes.

Prospects of Oblaining Supplies from Sublerrancan
Sources. E

Rainfall, vegetation, soil and rock outerop conditions
are entirely unfavourable over the whole area for the
colleetion and storage of useful subterranean supplies of
cither domestic or stoek water.

The low rainfall and the manner in which it falls, the
high loss from transpiration and evaporation, and the
clayey nature of mueh of the soil, combined with the lack
of suitable natural catehment arveas with suitable adja-
cent sandy storage beds are the reasons why no useful
supplies of water can be found in the area.

This apples equally to mormal groundwater and
artesian or sub-artesian water.

Geological conditions necessary to provide artesian or
sub-artesian water of useful guality do not exist in the
area, and it is quite useless sinking any bores in the hope
of encountering this class of water.

The solution of the water supply problem obviously
depends on sources other than those of a subterranean
nature.

June, 20th, 1945,

REPORYI ON THE BIDAMINNA LAKE
PHOSPHATE DEPOSITS.
o6 Miles N.-W. of Gingin, South-West Division, W.A.
Approx. Lat. 31°-087 &,
Approx. Long. 115°-337 L.
By I. 4. Bllis, B.Se., 4.0.8.AL.
Locality.
These deposits are situated in approximate Longitude
115°-38 1., approximute Latitude 31°-8 8. in some caves
in sandy limestonc near the South-Western cdge of Lake

Bidaminng, 26 miles air line North-West of Gingin. The
distance by read from Gingin to the deposits is 352
miles, the road surface being capable of carrying loads
of up to three tons all the year round. Gingin is
approximately 50 miles by road North of Perth. The
caves examined are situated on Swan Loeation 1645
approximately 2,060 yards on a true bearing of 218°
from the North-Bast corner of Swan Location 1644, They
are best approached from the North-BEastern corner of
Location 1644, proceeding South down the Bast side of
the lake (dry in summer) and them West and North-
West along the margin of the lake.

The examination was carried out on November 28th,
1044,

Topog.ophy and Geology.

The country in the vieinity of Bidaminna Lake is
undulating to hilly, the hills rising to 230 feet above the
general level of the surroundng country, the maximum
clevation above sea level being 360 feet. Where exposed,
the roeck consists of sandy limestone of Tertiary Age,
usually referred to as coastal limestone. It is covered
for the most part with white sand, or brown sandy
loam, and the whole area is covered with thick low serub
and a moderately dense growth of eucalytpus and banksia
species. The cave area is particularly overgrown with
long grass, vines and fallen timber; and carries a dense
growth of wattles (acacia species).

The Plesphate Deposits.

The phosphatic material oceurs on the floors of the
caves as a fine greyish powdery material, and has been
formed from the decomposition of exereta and remains
of birds, bats, marsupials and rabbits which frequent
the caves,

The caves arve normal solution cavities collapsed to
sink holes in some cases and lie at a general clevation
of about 30 feet above the level of the Western lake
margin. The entrance to the main cave from which
evidence suggested the phosphatic material had been
obtained in the past, faces North-East, and is about
30 feet long by about three feet high, The cave is about
75 feet long with an average width of 50 feet and an
average height of eight feet, maximum height 12 feet,
minimum height four feet. The floor is irregular in con-
tour heing occupied by large and small sandy limestone
blocks set in a loose sandy matrix. The phosphatic
material occurs as a thin covering to this boulder and
sand mixtuare.

Four samples were taken from the following points
in the main cave:—

Sample No. 1: From South end of eave floor.
Top 12 inches removed—sample taken from between
a depth of 12 inches and 14 inches over an avea
of 12 inches by 12 inches—some bones in sample—
pumerous lumps of sandy limestone over half an
inch in diameter removed from sample by hand.

Resulls:

Lal. No. 5280/44 ‘¢Citrate
PO .. .. 200

Acid Soluble PO, 1.48

Total Acid Soluble

Soluble

P,0, .. . 3.48
Nitrogen .. .. 0.32
Potassium .. .. Trace

Sample No. 2: From North end of cave floor. Top
3 inches over an area of 12 inches by 12 inches.
nunerous lumps of sandy limestone over half an
inch in diameter removed from sample by hand.

Results:

Lab. No. 5281/44 ‘‘Citrate Soluble
PO, .. .. 469

Acid Soluble PO, 4.22

Total Acid Soluble

P.0, .. . 8.91
Nitrogen .. .. 0.86
Potassinm, not more

than e T 03



Sample No. 3: From a depth of 15 inches to 18

inches below sample No. 2 over an area of 12 inches

by 12 inches—Ilimestone in exeess of half au inch
diameter removed by hand.

Results:
%o
Lab. No. 5282/44 ‘¢Citrate Soluble
REXOI .. 0.54
Acid Soluole P,0, 0.57
Total Acid Soluble
PO, .. 1.11
NltIOUul .. .. 0.06
Pot%smm, not more
than .. .. 0.2

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 rve-
moved by hand.

Results:

%

Lab, No. 5283/44 ‘‘Citrate Soluble
P00 .. 1.18
Acid  Soluble P, O, 0.62

Total Acid Soluble

P,0, . 1.80
Nmmgen .. .. 0.31
Potassiwum, not more

than .. .. 0.2

In these four sumples the total Aecid Soluble PO,
varies from 1.119% to 8.91% ; the minimum 1.119% bemg
reeorded for the sample taken from the section 15-18
inches below the cave floor surface (Sample No. 3) and
the maximum 8.919 from the first three inches below
the cave floor surface (Sample No. 2).

These results are in agreement with the obvious mode
of occurrence of the phosphate-bearing material. Sample
No. 4, representing a channel sample four inches by three
inches by 24 inches deep, starting from the surface of
the cave floor, is a falr section of the deposit, and gives
a value of 1.80% Total Acid Soluble P,O,.

Five other eaves in the vieinity of the one described
and sampled as above were inspected, but none con-
tained sufficient material to warrant samples being
taken.

Conclusions.

(1) The Bidaminna ILake eave deposits of phosphate-
bearing material consist of thin layers of sand contain-
ing bones and excreta of kangaroos, rabbits, birds and
bats, overlying and disseminated through large Dblocks
and smaller fragments of caleareous sandstone.

(2) The deposits are of small extent, of variable low
grade, and are not of commercial importance.

(3) They are not of value as a source of potash or
nitrogen.

(4) After scrcening through half ineh mesh they
might be of value as a low grade phosphatic fertiliser
for use on a loeal farm, but the small quantity available
offsets even this use.

August 17th, 1945,

KOOLYANOBBING (TRIG. STATION M.Y.1)
IRON ORE DEPOSITS
Summary Report.
By R. A. Hobson, B.Sc. (Hons.)
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INTRODUCTION.

As a result of the embargo, placed on the export of
iron ove from Australia by the Commonwealth Govern-
ment in 1938 attention was directed to the known de-
posits of iron ore, and a survey of these was proposed,

This work was commenced at Koolyanobbing in 1938.
The work at that centre was completed in the same year.
In 1939 the proposed swrvey was abandoned, and no
additional centres were examined.

The Koolyanobbing iron ore deposits are situated 30
miles, bearving N. 26° L., from Southern Cross railway
station, and are readily accessible from Southern Cross.
In the same \'icini‘m there was, in 1938, a small amount
of gold mining in progress, and in addition to the pros-
pectors’ Ll‘l(’l\S there were also many old tracks made
by sandalwood cutters. The deposits were first brought
to the notice of the Geological Survey in 1916, and,
available information was summarised by Maitland® in
1919.

Field work was commenced 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 carried out under his diree-
tion. Tield work was completed in November. The sur-
rounding eountry was examined by Mr. R. 8. Matheson
and a geological map on a seale of 40 chains to an inch
was prepared. Detailed geological maps in the vieinity
of the ore bodies were prepared by the writer and all
ore bodies were systematically sampled. In  all 425
samples were taken and submitted to the CGovernment
Chemical Laboratory for analyses.

As a result of this work three new lenses of ore were
tound, one of which is considerably larger than those
previously known. Details regarding ore reserves are
given later in this veport. The ore bodies consist, with
one exception, of brown ore, with varying proportions of
coarse micaccous hematite or fine grained massive hema-
tite—the blO\’\’ll ore being in excess of the hematite, In
one ore body the amount of hematite appears to be in
excess of the brown orve. All the Inrger ore bodies, and
many of the smaller ones, are associated with jaspilite,
and are believed to have been formed by metasomatic
replacement of the jaspilite. Jaspilite forms the back-
bone of a conspicuous ridge trending in a general north-
westerly direetion. This ridge has been examined for
iron deposits over a distance of 13 miles.

GENERAL GEOLOGY.

The ore bodies form a series of irregularly shaped
lenses, generally with their longer axes pavallel to the
strike of the jaspilite. With the exception of ore hody
B (plate I) they consist predominantly of massive awd
banded brown iron ore, which may sometimes be ecarthy,
and associated coarse micaceous hematite or fine-grained
hematite. In ore body I, the proportion of hematite
is believed to exceed that of the brown ore. The brown
ore of Koolyanobbing has been compared by Mr. Ellis
with that at Mt. Caudan, and the two found to he quite
similay, Drilling at Mt. Caudan has shown® that the
surfaee bhrown ore passes at depth into pyrrhotite with
some siderite and maguetite. It is therefore considered
that the ore hodies at Koolyanobbng will consist, in
part, of sulphides at depth. The coarse micaceous hema-
tite is seen to oceur in vein quartz, and also in narrow
veiunlets intrusive 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, but is seen
in places to be altered to brown ore. This is considered
to have taken place under the influence of sulphate
solutions, derived from iron sulphides”* Small residual
fragments of micaceous hematite ave frequently seen in
the brown ore, and there may be appreciably more
hematite at depth than at the surface. Some of the
finer grained banded hematite oeeurring at the south-
east end of Dowd’s Hill, and in ore body D, is also
probably of intrusive origin, and has metasomatically
replaced the jaspilite. Ore body A contains an appreei-
able proportion of very fine-grained massive hematite,
which may be of sedimentary origin, and formed at the
same time as the jaspilite.

In some places, the jaspilite is much folded, while
clsewhere it has a steady strike. The broad nature of

1Blatchford, Torrington, The Koolyanobbing iron ore deposits,
Yllgmn Goldfield, Ann. Prog. Rept. Geol. Survey 1916, pp.

8-15, 1917.

-'\I'utland A. Gibb, The iron deposits of Western Australia,
extract from the ”\Immf* Handbook Geological Survey Memoir,
No. 1, Chpt. 11, p. 9, 19

“Maitland, A. @ibb, op. cit. p. 9.

Personal communication, Dr, B, S, Simpson to Mr. Ellis.




the folding is indieated 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. Major faulting is absent, and minor faulting

is observed at only one place, although it may exist

clsewhere.

On the east side of the Koolyanobbing Hills is what
has heen called a cemented seree. This oceurs only in
the vieinity of the ore bodies, and only on the east
slope of the hills. It consists of angular fragments of
iron orve, with a ferruginous cement, and may provide
a small tonnage of iron ore. No estimate ean be given
of its likely thickness.

The jaspilite is similar to those occurring throughout
Western Australin. It varies from the typieal Dblack
and red jaspilite, with approximately 50 per cent. iron
oxides, to a siliccous jaspilite, containing very little
iron oxide. It forms bold outerops. The broad strike
is north-westward, and the dip north-ecastward at 60°.

The hanging wall and footwall of the jaspilite are a
greenstone schist, exposures of which are infrequent.
The footwall schist and the hanging wall schist appear
similar, but where seen ave always very weathered.

As ecan bhe seen from the map, both slopes of the
hills are soil covered. It is probable that this soil mainly
overlies greenstone schist, and that the boundaries of
the iron ore as shown on the map are nearly truo
boundaries.

ORE BODIES.
Desceription of Individual Ore Bodies:

On plate I these have been given distinguishing
letters. They ave arranged below in order of their size.

Ore Body E, Dowd’s Hill (3.8 miles N. 31° . of
M.Y.1).—Consists of fine-grained banded and massive
hematite, abundant micaceous hematite, and an appre-
¢iable quantity of brown iron ore. Hematite predomin-
ates. Banding decreases and micaceous hematite inereases
going mnorth-westward. This ore body contains much
more hematite than any of the other ore bodies.

Ore Body C, Koolyanobbing Hills..—Consists of massive
brown ore, with a very minor quantity of handed brown
ore.

Ore Body D, Koolyanobbing Hills.—Consists of
handed and massive brown iron ore with an appreciable
quantity of micaceous hematite.

Ore Body 4, Koolyanobbing Hills—Consists of
massive and banded bBrown ore, with an appreciable
quantity of fine-grained crystalline hematite. This ore

body is second to ore body B in the amount of hematite
it contains.

Ore Body B, Koolyanobbing Hills.—Massive brown
ore, with a minor quantity of banded ore.

Sampling and analyses.

At the conclusion of the geological mapping, sample
lines were set out at right angles to, or at least oblique
to, the strike of the ore bodies, and at approximately
100 fect intervals. Chip samples were taken along these
lines, over lengths of approximately 100 feet or 50 feet,
depending upon the width of the ore hody along the
sample Hne. Care was faken to obtain a great numbev
of small chips, vepresentative of the ore which was
crossed. These samples were quartered in the field to
give a final sample of approximately two pounds, In all,
425 samples were obtained and submitted for analyses.
Lron was determined for all samples. The samples were
then grouped into 20 gronps and the following deter-
minations made for each group:—TFe, 8i0,, H,0, TiO,,
P, S, and specific gravity. Only a summary of the results
of this work is given in this report, but full details are
available at the Geological Survey.

Ore reserves.

The probability of the Dbrown ore passing into sul-
phides below water level has already been pointed out.
It is considered a reasonable supposition that the nature
of the ore hodies will not materially change until water
level is reached. Accordingly a qualified estimate of
the ore likely to be available down to water level has
been prepared, and resulfs arve given in table 1. The
assumptions on which this estimate is based are set out
below the table. In making this estimate only the prin-
cipal ove Dbodies have heen 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
and a ““lake’’ in the vieinity.

The grade of the ore, as indieated by surfaee samples,
is given in table 1.

TABLE I

OrRE RESERVES.

Qualified | 1ron caleu- Range of principal constituents from partial analyses
) estimate of | ated from of group samples. .
Locality. Ore tonnage t0 | anajyses of Specific
body. | waterlevel* | i qividual gravity.
(@280 Ths) | Samples. Fe, ] $i0,. H,0. 710, \ P. 5.
% % % % % %o %
Koolyanobbing Hills A, 7,500,000 634 63:24-63-66 | 1-42-2-67 | 4-89-6-56 | Tr.—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 4-14
C. 16,000,000 585 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 Hill . 32,000,000 62-7 61-23-64-05 { 1:40-4-44 | 3-10-8-09 ( 0-02-0-08 ’ 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 sulphides, and that some ore bodies will consist almost entircly of sulphides. The calculations are based on the

results of surface sampling only.

2. That they will maintain their surface dimensions to water Ievel.

There is no geological reason for supposing that this assumption 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 ore bodies vary, but 60° is

considered a fair average figure.

Proposed drilling.

To provide information about the ore bodies below
the surface it is recommended that diamond drilling be
undertaken, A proposed programme is set out in table 2,
and the bore sites are indieated on plate 1. It is pro-
posed to intersect the ore bodies approximately 400 feef

below water level. The proposed bores are arranged in
order of priority, but the programme would, of eourse,
be subject to modification as the drilling progressed.
It is considered that ore hodies E and A might he work-
able below water level, and that E has a better chance
than A,



TaBLe 2.
PROPOSED BORING AT KOOLYANOBBING.

) o o Estimated | Estimated
bgéle Pu‘)‘}%gmd DO'PIG?SIOH distance to | total length
o stLe. angle. ore body. of bore.
degrees. feet. feet.
E. IR 45 500-600 1,000-1,100
DM 45 450 1,000
B, 45 700 840
A. A 45 710 850
A, 45 690 790
Ay 45 690 1,030
C. C, 45 500-850 550-800
OF 87 980 1,030
D. Dy 45 640 950

* Alternative to C,.
Proposed sites and directions of bores are indicated on
map. All bores estimated to intersect ore bodies at 400 feet
below water level.

ADDITIONAL INFORMATION AVAILABLE,

The following additional information is available at
the Geological Survey:—

Reports.

i, Imterim report oun the Koolyanobbing iron
deposits by R. A. Hobson.

ii.  Koolyanobbing (Trig. Station M.Y.1) iron
ore deposits. Notes on tables by R. A. Hobson.
These notes are accompanied by detalled tables
giving inforination regarding ore reserves.

ili. A  number of mineral specimens were
examined at the Chemieal Laboratory and reporis
are available,

Maps~—The following is a list of available maps and
plans:—

i, Geological map of Xoolyanohbing (Trig.
Station M.Y.1) iron deposits. Secale—5 chains to
an inch., Published with this report.

ii. Geological map of Koolyanobbing (Trig
Station M.Y.1) iron deposits. Sheet 1. Secale—21%
chains to an ineh. :

iil, Do. but sheet 2.

iv. {xeological map of Dowd’s Hill iron deposit.
Seale—2% chains to an inch.

v. QGeological subsurface map in vieinity of
Koolyanobbing. Scale—40 c¢hains to an inch. By
R. 8. Matheson.

vi. Sample map of Koolyanobbing (Trig Station
M.Y.1) ivon ore deposits. Sheet 1. Scale—2%4 chains
to an inch.

vii, Do. but sheet 2.

viil. Sample map of Dowd’s Hill iron ore deposit.
Scale—214 chains to an inch.

PROPOSED DRILLING IN THE VICINITY OF THE
CLACKLINE (BAKXKER’S HILL) IRONSTONE
DEPOSITS.

By R. 4. Hobson, B.Sc. (Hons.)
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INTRODUCTION.

During 1899, approximately 13,000 tons of ironstone
were mined in Western Australia for use as a flux at
the Fremantle Smelting Works. This the fivst produe-
tion of ironstone in Western Australia, Of this guantity

1,540 tons came from Clackline. During the next few
years wmore guarries were opened up and by the end of
1907 the production from Clackline was, according to
official figures, 18,253 tons. No production is recorded
after 1907, but it is likely that there was appreciable
production after that date. Various official inspections
have heen made of these quarries, but no detailed work
has been dome in the past. It was thought likely that
the ironstone had been formed by the oxidation of a
sulphide ore hody. Accordingly it was proposed to test
this idea by drilling, and the writer was instrueted to
prepare a topographical and geological map of the loeal-
ity to enable suitable drill sites to be sclected.

The iroustone deposits are located on loeations 15417,
16254, 17564, 189187 (Avon Distriet, rvefer litho 27D/40)
and are rcached by a track which turns north off the
main Perth-Northam road in the vieinity of the Clack-
ling Tircbrick Company’s works—3.1 1miles beyond
Jaker’s Hill and 1.1 from Clackline. The track follows
an old surveyed road and quarry number V, frequently
referred to loeally as the main quarry, is 2.1 miles from
the main road. Other quarries in the vieinity of Coate’s
Siding and ‘Wundowie were briefly inspected, but no de-
tailed work was done at these places. The ironstone
appeared similar to that at Claekline.

The country in the vieinity of the Clackline deposits
has been mapped on a scale of 200 feet to an inch, with
contours at intervals of 10 feet, using a plane table and
a telescopic alidade. All the old quarries and such rock
outerops as could be found have been located. Outerops
are very searee and most of the area mapped is covered
with soil, frequently with abundant Iaterite rubble.
There are also seattered outerops of laterite. All of
the old quarvries have been at least partly filled with
hroken rubble and many are thickly overgrown.

CONCLUSIONS AND RECOMMENDATIONS.

The ironstone is believed to be a variation of the
laterite. No cxplanation is offered as to why the iron
has been concentrated into irregular patches, but these
patehes grade into material which is light yellow brown
in colour and whieh 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. The iron of the limo-
nite is considered to have been derived mainly from fer-
romagnesian minerals but possibly also from iron oxides.
The only sulphides likely to be present below the zone of
oxidation are those which are mormally present in
minute amounts in many rocks. There is no reason for
supposing the existence of massive sulphide ore bodies.
Accordingly dvilling is not recommended.

LITERATURE.

The following list contains all the references to the
Clackline ironstone deposits in Mines Department publi-
cations :——

King, H. 8.,* Report of the Department of Mines of
the Colony of Western Australia for the year 1899, p.6,
1900.

Maitland, A. (ibb,* Ferruginous conglomerate at
Coate’s Siding, Annual Report of the Geological Survey
for the year 1897, p.10, 1898,

Maitland, A. Gibb, The mineral wealth of Western Aus-
tralia, Geological Survey Bulletin No. 4, p.95, 1900.

Maitland, A. Gibb, Annual Report of the Geological
Survey for the year 1902, p.10, 1903,

Maitland, A. Gibb, The iron deposits of Western Aus-
tralia, Extract from The Mining Handbook, Geological
Survey Mewmoir, No. 1, p.12, 1919,

Maitland, A. Gibb, & Montgomery, A., The geology
and mineral industry of Western Australia, Geological
Survey Bulletin, No. 89, p.66, 1924.

Simpson, E. 8., Notes from the Departmental Inbora-
tory, Geological Survey Bulletin, No. 6, pp.36-37, 1902,

Simpson, . 8.% Annual report of the Geological Sur
vey for the year 1919, p.38, 1920.

Simpson, B. 8., The mineral resources of Western Aus-
tralia, Pamphlct, p.8 1932,

*Indicates the moye imporfanf references.
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Simpson, E. 8., & Gibson, C. G., The distribution and
occurrence of the baser metals in Western Australia,
Geological Survey Bulletin No. 30, p.100, 1907.

Geological Survey File 12/1900.

GENERAL GEOLOGY.

The only rock, other than iromstone or laterite, ex-
posed in the vicinity of the quarries is a banded quartzite
consisting of alternating thin bands of limonite and
sugary quartz. This rock resembles the jaspilites of the
goldfields and forms a sevies of outerops bounded by
either soil or laterite. The mapping has shown the exist-
ence of at least four hands of quartzite striking North-
West and dipping vertically. The widest of these bands
has a width of approximately 130 feet, but the average
width would be less than this—approximately 60 to 70
feet. The remainder of the area mapped is covered by
cither soil or lateritec and mno outerops of the under-
lying rocks occur. It is probable that these consist of
greenstones and schists of various types similar to those
oceurring in the vicinity of the Clackline Firebrick Com-
pany’s works.* Towards the North-East corner of the
ares mapped laterite and laterite rubble, which else-
where is generally abundant in the soil, disappear and
small fragments of quartz are thickly strewn on the
ground. An occasional larger fragment of sugary
gquartz fragments have been derived from quartzites,
probably the continuation of those seen at Clackline.

Sixteen hundred feet South-West from the North-East
corner of loeation 7000 water-worn quartzite pebbles are
to be found. These have only a very loeal distribution
and appear to represent the remnants of an alluvial fan.
They can be seen along the boundary fenee of a cleared
paddock. These pebbles Lave not been noted elsewhere
in the vieinity.

THE IRONSTONE,
General Description.

The ironstone, whiell has been mined, consists of high
grade limonite apparently oceurring as isolated patches
having an average thickness of 8-10 feet. The distribu-
tion of the limonite as shown on the map is exceedingly
doubtful. The true distribution could only be deter-
mined by pit sinking or otherwise testing the ground
beyond the faces of the existing quarries. No sampling
of the faces of the quarries was undertaken, but many
of them show what appears to be good grade limonite.

Twenty-nine quarries, varying considerably in dimen-
sions and shape, are found in the vieinity. The largest
of these measures approximately 400 feet by 150 feet
by 8-10 feet deep while the deepest is 18 feet deep. They
may he either somewhat oval in shape or long and nar-
row. They do not appear to be associated with any indi-
vidual rock horizon. The average depth would not exceed
10 feet and might not be more than 8 feet. Appreciable
quantities of the material, which has been quarried, have
been discarded.

The face of quarry number V. showed the following
section ;—

Zone A. 0 ft—4 f£t. Consists largely of rounded
fragments of limonite, light yellow in colour
on the outside and some elay, with occasional
‘‘floaters’’ of iromstone.

Zone B. 4 £t.—11 ft. Limonite, with numerous small
clongated cavities frequently filled with un-
cemented silica grains.

Zone C. 11 ft.—18 ft. Solid imonite. This is the
material used as a flux.

Zone D. 18 ft. 4+ Underlying rock.

The widths of zones A, B, and C, vary considerably in
different portions of the quarry and it is reported that
when the quarry was first opened up zone A was very
thin or absent and that zone B was absent. Dr. Simpson®
gives the 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.).

Matheson, R. S, Report on the Clackline Firebrick clay
pits, Annual Progress Report of the Geological Survey for the
vear 1927, p 13, 1928,

Simpson, BT, S.. Clackline iron ores. Annual Progress Ree
port of the Geological Survey for the year 1919, p. 38, 1920,

18913
Location 17564 (Quawry V.). (?Quarry
XXVIII).
Depth 0-3 fh. 3-5 ft. 5-16 ft. 16-18 ft. 2-81t .
Mottled Stony Cellular

Deserip- Loose yellow and | brown iron- Stony brown
tion of yellow brown |ore, with in-] brown limonite,

material pebbly cellular | numerable iron- partly

sampled. laterite. laterite. | veinlets of ore. dull,

glassy partly

black ore. glassy.

5428 5636 7608 7668 77~38

" - +34 - 1-00

} 17-70 16 38{ 4o } 3~22{ R

<67 <54 Nil Nil trace

15-42 10-84 6-34 G-60 3-62

10-80 13-85 12-65 12-14 12-80

1-52 1-81 1419 1-73 1-66

<02 -02

16 -30

Nl -10

MgO L. Nil trace
100-39 99-78 10058 100-87 100-46

Zong A corresponds to Simpson’s 0—3 feet, zone B to
3—>5 feet, and zone C to 5—18 feet. Simpson further
states, ‘It is evident that the surface material down to
5 feet on location 17564 contains over 20 per cemnt. of
admixed gibbsite (aluminiwm hydrate) and is a much
poorer iron ove than that which lies below it and forms
the main portion of the deposit.’” The boundary be-
tween zone A and zone B is not sharp and defined,
neither is it a flat or even an approximately flat plane.
The junection as seen in the face of the quarry is very
irregular. The material of zone B consists of closely
spaced interlacing veinlets of limonite, separated by
elongated cavities containing a yellow clay-like material
or less frequently a whitish clay-like material. When
the rock is first broken these cavities also contain loose
silica grains which readily pour out. It seems certain
to the writer that zones B and 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 outerop of a sulphide ore body, cannot be ac-
cepted.

At about the centre of the North face of this same
quarry—quarry V.—banded quartzite, consisting of
alternating thin bands of sugary quartz and limonite, is
seen., The banding is quite conspicuous, but when the
face is examined closely the limonite is seen to cut
across the quartz bands. The face of the quarry im-
mediately East and West consists mainly of limonite,
but contains small (up to a few inches in length) 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 banded
quartzite consisting of well defined quartz and limonite
bands, and appearing similar to the banded quartzites
which outerop elsewhere in the vicinity. It appears then
that by concentration of the limonite and leaching of the
silica that the ironstone eould he formed from the banded
guartzite.

Further Bast in the same quarry another shallow hole
was sunk into the floor of the quarry. At a depth of
about four feet material, which ig definitely a weathered
rock, was obtained. Alterafion is too great for the rock
type to be recognisable, but is quite different from the
banded quartzite found in the first mentioned shallow
Tiole. 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 or gneiss, was obtained. In all holes the
transition from limonite to weathered rock was sharp,
and was especially sharp in quarry XXIV. In the faces
of quarries XII and XX small pockets of a very weath-
cred greenstone or gneiss were seen surrounded by
lHimonite. While some of the quarries are assoeiated
with banded quartzites, others are definitely not. It
appears likely then that the limonite may be formed
from either a greenstone or a gneiss or from the banded
quartzites.

The four shallow holes showed that in quarries V, XI
and XXIV the bottom of the quarry is the bottom of the
limonite. There is no indication in any of the quarries
of an attempt to quarry to any depth, and it seems cey-



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
idea.

Zone A, in quarry 'V, comsists mainly of round frag-
ments of limonite and of soil, but also contains some
larger ‘‘floaters’’ 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 Hmonite to a rock 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-pisolitic and somewhat ecellu-
lar.,  The non-ferruginous material would generally be
vegarded as a laterite. Typieal pisolitic laterite is to
be found in the North-West corner of loeation 18913,

Origin of the Ironstone.

Under the heading of ‘‘general deseription’’ some
reference lias already been made to the origin of the
ironstone. The writer helieves that the ironstone is a
limonitie laterite, and that the iron is derived mainly
from ferromagnesian minerals, but possibly also from
ironoxides. The only sulphides likely to be present below
the zone of oxidation are the small amounts normally
contained in many rocks. The reasons for believing this
are given briefly below, Where details have already
been given they are not repeated here.

(i) The ironstone occurs as scattered isolated patches
having an average thickness of approximately 10 feet,
at or nearly parallel to the present land surface. The
bage of the limonite is well defined and its boundary
agninst the underlying roek is shavp.

(ii) Broadly the ironstone appears to De associated
with a series of greenstones and schists having a general
North-West strike and a width of perhaps a mile. The
area mapped is not sufficiently large to enable the width
of this series to he given with any degree of certainty.
Tt is bounded on the North-East by massive quartzites
and possibly also on’the South-West side Dy quartzites.
The quarries do not follow any particular horizon within
this series, nor do they appear to have any regular
arrangement such as might be expected if defined sul-
phide ore bodies existed.

(iii) The outerops of limonite grade into a material
having a similar general appearance, but containing very
little iron. This material differs from typieal laterite
only in being non-pisolitie.

(iv) The occurrence of gibbsite in zones A and B of
quarey V, as reported by Simpson suggests that these
zones are of lateritic orvigin. Simpson himself was evi-
dently of this opinion. Tt now seems certain that the
ironstone of zone C has the same origin as the material
of zone B.

(v) Obscrvations in quarry V show that the limonite
has formed from the banded quartzite and it seems likely
that it has also formed from the other rocks underlying
the cquarry.

Two other origins have been suggested for the irom-
stone, The first? of these is that it iz the ouferop of a
sulphide ore body and the second” is that it is bog iron
ore. Arguments for and against these ideas are sum-
marised in the following paragraphs. It is mnot con-
sidered necessary to develop these arguments fully.

Taking the origin from a sulphide ove body first, It
is known that clsewhere in Western Australia limonite
ore bodies ave the outerops of sulphide ore bodies, but
it must be remembered that residual limonite deposits
ean also be formed in other ways'.

Against the idea that the iromstone vepresents the
outerop of a sulphide ore bhody the following arguments
are advanced.

sSimpson, T, 8., op. cit,, Annual Report for 1919, p. 38.

#Personal  communication Coverntient Geologist and Mr.
A, Ellis.

‘Lindgren, Waldemi

Mineral deposits, Fourth IEdition,
Fourth Impression, p. b g

T,
355, 1933, B
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(i) The boundary is very indefinite and the ironstone
grades into material with a comparatively high alumina
and a low iron content.

(ii) A series of sulphide ore bodies would be expected
to have some regular arrangement, and this would be
refleeted in the outerops. No such arrangement exists at
Clackline.

(iii) In quarry V the irostone is seen to have formed
from the banded quartzite by elimination of the siliea.

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
existence of water worn pebbles on location 7000. The
sheet like distribution of the limonite is equally well
explained by taking it to be a variation of the laterite.
The water worn pebbles on location 7000 have a very
limited distribution, and there ave no indications of the
existence of extensive alluvial deposits. The following
arguments ean be advanced against the ironstone being
a bog irom ore.

(i) The formation of the ironstone from the handed
quartzite in quarry V.

(ii) The ironstone deposits oceur at or parallel to the
present land surface. They arve found in the hottom of
the valley on both sides, and at the liead of the valley.
Tley occur neither at one level nor on an inelined plane.

(iii) Small pockets of very weathered rock occur oe-
casionally in the faces of the quarries surrounded by
limonite. These would not be expected in bog iron oves,
but are easily explained if the deposits have formed by
the surface alteration of the underlying rocks.

SAMPLING OFF SOME LAKES NEAR BALADJIE
AND MT. PALMER FOR ALUNITE.

By B. 4. Hobson, B.Se. (Hons.).
INTRODUCTION.

Tn April 1942 the writer was instrueted to cheek
sample two lakes for alunite—one near Baladjie (plate
II1) and the second near Mt, Palmer (plate IV). Atten-
tion was directed to Baladjie by a sample taken by
Forman® in 1931 during a general examination of the
Lake Brown lake system, and to the lake mnear M.
Palmer by a sample sent to the Government Chemical
Laboratory by Rutherford® in 1933. More details regard-
ing these samples ave given in a later section of this
report.

The present sampling was done with a 2-ineh hand
boring plant using an auger bit or a shell bit. Analyses
were made in the Government 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 and no
further sampling was undertaken. Evidently there was
some error in connection with the 1931 sample.

Preliminary sampling of the lake at Mt. Palmer was
favourable and subsequent systematie sampling indicated
the existence of 290,000 tons of material containing 59
per eent. alunite. Preliminary samples were taken from
other lakes in the same vieinity, but except for samples
A76 and A77, the alunite content of all samples was low.
A76 and A77 were taken from a lake which is probably
too small to be of any commereial value.

BALADJIE.
Plate III.

Forman’s sample was taken from approximately 70
chaing North of the North-East corner of location 706,
jst North of Baladjie railway siding, and was reported

Worman, If. (., Progress report on the alunite survey of the
Lake Brown lake system, Annual Progress Report of the Geo-
Jogical Survey of Western Australia for the year 1831, p. 18,
samnle 8 26, Refer also to an unpublished map which accom-
panied (he original report. .

*Surveyor D. Rutherford.
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to contain 62.8 per cent. alunite. Samples were taken
by the writer from the same loeality - as the original
sample and from half a mile North, South, Bast and
West of the original locality.  The localities of the
sample holes are shown on plate III, which also gives
the samples taken from each hole. In all 13 samples and
two specimens were taken. Not one of the samples con-
tained any alunite. Information about these samples
is summarised in table 1.

The lake at Baladjie was covered with a hard white
salt erust from two to three inches thick. A specimen
of this (A5) is described as ¢‘Salt erust consisting
essentially of halite (common salt) with some gypsum
(hydrated ealcium sulphate) and traces of caleium and
magnesian salts.’”’  Immediately below this there was
a layer, 12 to 18 inches thick, comsisting of very abun-
dant salt erystals and some grey mud, but softer than
the white surface layer. Below this, and generally ex-
tending to approximately 7 feet 6 inches, was a sludge
of grey mud with abundant salt or gypsum ecrystals.
Frequently this was too fluid to be recovered with a shell
bit, and no sample could be obtained. A number of fair
samples were, however, taken and sufficient material was
obtained to show alunite had any been present. Below
about 7 feet 6 inches the drill entered a yellow brown
elay from which good samples were obtained. Generally
only ome sample of this yellow brown clay was taken
from each hole.

The water in the lake appeared neutral to litmus paper
when tested in the field, hut laboratory tests showed it
to be alkaline.

61

MT. PALMER.

As alveady mentioned attention was first dirveeted to
this loeality by a sampls submitted to the Chemical
Laboratory by Surveyor D. Rutherford in 1933. This
sample contained approximately 50 per cent. alunite. It
was taken from o small lake in the vicinity of the one
mile post on the boundary line between Jilbadgie Loca-
tions 61 and 62. This lake is about three and a half
miles South-South-Bast from Mt. Palmer and is Bast
of the main lake. Timber wag being cut in this locality
in April, 1942, for use by the Yellowdine Gold Develop-
ment Ltd., and the lake is readily accessible by timber
tracks. 1%our preliminary sample holes (samples A16 to
A25) were drilled into this lake by the writer and
gsamples forwarded to the Chemical Laboratory for
examination.  Preliminavy examination of these indi-
cated that final results were likely to be favourable and
the writer then systematically sampled this lake at b
chain intervals. The locality of this lake is shown on
plate IV, Plate V gives the positions of sample holes,
the depths of the samples and the percentage alunite for
each sample. Samples A42 to AT5 were taken from this
lake in addition to the preliminary samples mentioned
above. Details regarding these samples and also the
vesulis of analyses are set out in the table II.  The
surface of the lake was covered with 1 to 2 inches of
brown mud, which was excluded from all samples. The
upper portions of all sample holes consisted of a very
stiff grey mud. Towards the bottoms of the holes the
mud was white in colour and also more plastic.  Fre-
quently it beeame slightly gritty just before the bottom

Tasie 1.

SAMPLING OF LAXKT TWO MILES NORTH OF BALADJIE FOR ALUNITE.
(Refer Plate IIT).

Reaction
(pH) 1-5
Hole | Depth in Sample | 59 NaOH | Hqual to water sus- | Reaction to Notes
No. hole. No. soluble 8O3, | “alunite. pension. litmus. .
Glass elec-
trode.
fb. in. . in. % %
210 0—1 0 0 to lin. salt crust, Lin. to 12in. very
1 0—3 0 Al Nul Nil 7-90 Alkaline ] abundant salt crystals. No sam-
3 0—5 0 A2 Trace Nil 8-08 Alkaline ple above 12in. Hard band or
5 0—06 6 A4 Trace Nil 7-98 Alkaline bands at 4ft. 9in. to 5f. 3in.
f Specimen A3 from ahout 5 ft.
Bottom of hole at 6 ft 6 in. in yel-
J low-brown clay with some quartz.
} Specimen A5 from surface crust,
4 0 0—5 6 which is 2% in. thick. No recov-
5 6— 17 6 A6 Trace Nl 814 Alkaline ery 0 {t. to 5{t. 6in. Into yellow
7 6— 9 6 A7 Trace Nil 7-90 Alkaline brown clay at 7 {t. 6in., which
9 6-—11 6 ... continues to 11 ft. 6in. Botbtom
of hole at 11 ft. 6in.
6 |0 0—17 6 No recovery 0ft. to 7Tt 6in. At
7 6—9 6 A8 Trace Nil 7-96 Alkaline 7{t 6in. into yellow brown clay
J as at hole 4.
No recovery 0ft. to 3 ft. from bit.
8 {0 0—3 O Sample A9 is a grab sample from
3 0—4 6 Al0 Trace Nil 8-22 Alkaline a separate shallow hole and was
4 6— 6 6 All Trace Nil 7-91 Alkaline taken 2ft. below surface. At
6 6—8 6 4 f6. 6 in. into yellow brown clay.
Grab sample A9 Nil Nil 8-21 Alkaline Hard band at 5ft. 6in. Drilled
] to 8ft. 6in.
10 |0 0—4 3 ] No recovery 0 ft. to 4 ft. 3in. Grey
4 3— 7 @ Al2 Trace Nil 8-11 Alkaline mud with abundant salt (?) crys-
7 3—9 3 Al3 Trace Nil 8-00 Alkaline r tals from 4 ft. 3in. to 7{5. 3in.
At T7it. 3in. into yellow-brown
J  clay.
7 0 to 2in. salt crust, 2 in. to 18in. very
12 10 0—4 ¢ abundant salt (?) crystals. 18in.
4 0—6 9 Al4 Trace Nil 807 Alkaline } to 4 ft. no recovery. At 6 ft. 9 in.
6 9—8 9 Al5 Trace Nil 7-92 Alkaline into yellow brown mud.

Note.—Laboratory numbers are 1414 to 14286,



of the alunite hearing mud was reached. This mud bot-
tomed on a grit wo samples of which were taken. The
sound during drilling indicated quite definitely when
the grit had been reached.

In order to obtain a factor for converting cubiec yards
to tons the samples, after all analyses had heen com-
pieted, were packed tightly into a box and weighed. Tt
was found that 1 ton of dry material from the lake
oceupied 1.02 cubic yards. Details regarding this in-
formation are set out below the table IT.

For the purpose of estimating the quantity of material
likely to be available only the area indicated on plate
V was comsidered. The average depth was ealeulated
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 caleulation

are set out below table II.
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Aceording to my calenlations 290,000 tons of material
ave likely to he available, with an average alunite con-
tent of 59 per cent.

In this same locality there are a number of smaller
fakes from which a few samples were taken. Four
samples were also taken from the main lake. The loecali-
ties of all these samples are indicated on plate IV,
together with the alunite content of each sample. De-
tails regarding these samples are also given in table
IIT. TIneclnded also in this table ave the details regard-
ing a sample from Lake Koorkoordine, near Southern
Cross,  Except for samples A76 and AT77 the alunite
content. of all samples is low. Samples A76 and A77
were obtained from a small lake close to the South-Kast
corner of location 662. This lake is quite small, being
approximately cireular in shape and about 15 chains in
diameter.

TABLE II.
SAMPLING OF LAKR IN VICINITY OF ONE MILE POST, EAST BOUNDARY, JILBADGI LOCATION 661, YILGARN GOLDIFIELD.

Reactilon

Total (pH) 1-5
Length over thickness of Labora- Sample 5%Na0H | Equal to water Sample .
Site. Depth in hole. \vt}}llglgnsa_xnlﬁe alunite bearing m;%lﬁ"er number. S%I(l)lble (?luf‘_ft% suspension, | number, | A X C.

AKeN = A. | material = B. . 3 o 4 Glass
electrode.
%
¢ | Oft. 2in—2ft. 1525 Al6 2349 6060 4-76 A16 121-2
2 ft. 2 in.—4 fb. 1526 AlL7s 24-38 6290 4-47 Al7 125-8
4 1. 2 in.—5 ft. 1531 Al8 2257 58-20 4-45 Al 58-2
5 £6. 2 in.—7 ft. 1597 A19 5-30 1370 4-58 A19
B | 0ft. 2in—2ft. 1528 A20 23-43 6050 4-57 A20 121-0
2 ft. 2 in—dg ft. 1532 A21 9249 5800 4-45 A21 116-0
U | 0ft. 2in—2ft. 1529 A22 23-49 60+ 60 4-54 A22 121-2
2 ft. 2 in.—dq fb, 1533 A23 2369 61-10 4-48 A23 122-2
VIL. | 0ft. 2 in—2 ft. 1530 A24 23-27 60-00 460 A24 120-0
2 ft. 2 in——d fh. 1534 A25 2404 6200 4-52 A25 124-0
A | Oft. 2in—5 fb. 1752 A42 23-83 61-48 5-29 A42 296-9
5 £6. 0 in.—7 ft. . 1753 A48 18-86 4866 5-22 A43 97-3
G | 0ft. 2in—51t, Qin. ... 1754 Add 2351 6066 4-96 Ad4 293-0
H | 0ft. 6in~5ft. 0in. .. 1755 A5 2292 57-33 5-09 Ad5 258-0
I 0 fb. 2 in~—4 ft, Gin. ... 1756 A46 23-05 59-46 4-88 A46 2565
J | 0ft. 2in—2ft. 0in. ... 1757 Ad7 13-71 85-37 4-63 Ad7
B | 0ft. 2in—>51t. Oin. .. . 10in..... 1758 A48 24-36 62-85 5-00 A48 2575
K | 0ft. 2in—5ft. 0in. . 1759 Ad49% 25-21 65-02 5-22 A49 314-0
5£t. 0 in.—6 ft. 0 in. - 10in. { 1760 A50 23-21 59-88 5-17 A50 119-7
L | 0f6. 3in—5ft. 0 in. 9 in. 1761 A51 2412 6223 5-22 A5l 2956
M | Oft. 6in-—5ft. Oin. ... - 1762 A52 19-53 5038 4-86 A53 296-7
5 ft. 0 in.—6 ft. 0 in. §in. { 1763 A53 2237 57-71 5-50 A53 577
N | Oft. 6in—4ft. Oin. 6 1764 AB4 9257 58-23 5-15 Abd 203-8
4 b, 0 in—6 £6. 0 in. mn. '{ 1765 AB5 2367 6107 642 AB5 1221
O | 0ft. 2in—>51b. 0in. . 10 in..... 1766 A5G 25-11 6478 5-59 A5G 312-9
P | 0ft. 2in—51b. 0in. 6. 10 in..... 1767 AB7 2559 6601 5-82 AB7 318-8
Q | 0ft. 2in——4fh. 6in. 4in..... 1768 A58 24-05 62-04 541 A58 268-6
R 0 ft. 2in—1ft. 9in. 7in..... 1769 A59 18-37 47-39 535 AQQ 749
8 | Oft. 2in—1ft. 9in. 7 in..... 1770 A60 20-11 51-88 4-86 AG0 82-0
T | 0ft. 2in—51t. 0in. 6. 10 in. 1771 AG1 2379 61-37 6-00 A61 206-4
D | 0ft. 2in.—35 ft. 0in. . 10 in. 1772 AG2 24-67 6364 6-08 Ao 307 -4
V | 0ft. 2in—11t. 9in. . 7in. 1778 A63 16-78 43-29 5-36 A63 684
W | 0fb 2in—2 k. 0in. . 10 in. 1774 A4 22-90 5908 5-70 A4 108-1
Y | 0ft. 2in—I1ft. 6in. 4in. 1775 A65 15-85 40-89 5-06 AG5 54-4
¥ | 0ft. 2in—2ft. Oin. . 10 in. 1776 A66 9262 5836 5-09 A68 106-8
7 | 0ft. 2in—2fb. Gin. 4 in. 1777 AGT 2424 6254 5-49 Ag7 1457
IL. | 0ft. 2in—2 ft. 6 in. . 4in. 1778 AGS 21-04 5660 5-00 A6S 131-8
TII. | 0ft. 1in—21t. 0in. . 11in. 1779 A69 19-85 51-21 4-67 A69 98-3
1V, | 0fb. 2in.—2ft. 4in. ... | 2ft. 2in. ... | 2ft. 2o, 1780 A70 22-61 5833 4-92 A70 1266
V. | Oft. 2in—4ft, Oin. .. | 4f6. 7in. .. | 4ft. 7in, 1781 AT1 2368 61-09 5-88 A7L 279-8
VI. | Oft. 2in.—41t. 6in. ... | 4ft. 4in.... | 4ft. d4in, 1782 AT72 2441 62-97 5:80 A72 2727
VIIL | Oft. 2in—4 1k Gin. .o | 456 4in 0 |\ 0 0 1783 AT3 2427 6261 575 AT3 2711
4ft. 6in.—6 1. 0in. ... | 1ft. Gin... | 0% 10in. 1784 A74 9379 61-38 634 AT74 92.1
IX. | Oft. 2in—4f6 Oin. ... | 3ft. 10in. ... |~ 3t 10in. 1785 AT5 2346 60-52 5-11 AT5 231-8
33 ) 126 ft. 6 in. 126 £t. 10 in. 126+5 ) 7477-0 7477-0
3ft, 10in. 59-1 = Average % alunite
= 3-83 fb.

= 1-:27 yards = average depth
*A17 K,0 insoluble in H,0 6-889,
Na,0 insoluble in H,0 0:639%
*A49 K,0 insoluble in H,0 6-839%,
Na,O insoluble in H,0 0-31%

Area-—

YINLMHIVW ..
Volume of alunite bearing material

278,300 (yards)®
278,300 x 1-27 (yds)®

Tons " 2 . . 278,300 x 1-27
1-022
= 291,400
= 290,000
Average 9% alunite = 599,

Factor for converting cubic yards to tong—

Wt. of box -+ samples .. w. 104% 1b.
Wt of box .. 9
Wt. of samples e 95L 1D,

Samples used A42 to A7l (inclusive), except A47, A63, and A75.
Size of box 18} in. X 12} in. X 9%in.
145 X 97 x 37

£ty
Volume of box 8 x 8 X 4 X 1728
= 1-177
1 ton occupies 1-177 X 2 X 2240
—e—— (yd8.)?

191 X 9 x 3
= 1-022 (yds.p®

b
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GEOLOGICAL SURVEY (OF WESTERN AUSTRALIA

SAMPLE HOLES TOR ALUNITE
IN LAKE NORTH OF BALADJIE

Scale 80 chains to an inch

Sampling by R A. Hobson, é_f,nri/ 942
Alunite anélyses by Govt: Chemical Laboratory
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NOTES ON BORE HOLES SHOWN IN TABLE 2.

Site. Notes.
C Gritty below 5 £t 2 in.
B At 416, 6in. red gritty material.

U Gritby ab 4 £t 6in.
. Gritty at 5 ft.
A Gritty at b ft.
G Hole drilled to 6 ft.

No sample 4 ft. 2in. to 4{t. 6in.

Gritty at 6 fb.

No sample 4 ft. 2in. to 4 ft 6in.
No sample 4 6. 2in. to 5fb.

No sample 5 ft. to 6 ft.

a Gritty at 5ft. 6in. No sample 516, to 5ft. 6in.

I Gritty to bit at 5f6. No sample 4f{t. 6in. to 5 ft.

J Red grit at 2 ft.

B Gritty at 51ft. 6 in. No sample 5. to 5ft. 6in.

K Becoming gritty at 6 ft.

L Becoming gritty below 5 ft.

M Slightly gritty 6 in. to 1 {t. 6 in., but good from 1 ft. 6 in. to 5 ft.

N Slightly gritty and white below 4 ft. More gritty at 6 ft.

Y White below 5 ft. Definitely gritty at 6 ft. No sample 5 ft. to 6 ft.
P Slightly gritty at 5 ft. and definitely gritty at 6 ft.

Q Very gritty at 5 ft.
R Gritty below 1 ft. 9in.

TABLE 3.

PRELIMINARY SAMPLING OF SOMI

LAKES IN THE VICINITY OF

No sample 4 ft. 6in, to 5 ft.

SOUTHERN CROSS

Becoming gritty again at 6 fb.
No sample 5 {t. to 6 ft.

AND MT. PALMER.
Reaction
5% NaOH (pH) 1-5
. Lab. | Sample | - 5%2 Equal to | water sus- )
Locality., No. No. Depth. scélgb]o alunite. | pension. Notes.
e Glass
electrode.
Smalllakes immediately north of Jil- 6. in ft. in. % %
badji location number 660, vicinity | 1745 A26 | 03—3 3 3-83 9-88 5-11 0 in. to 3 in., no sample.
Mt. Palmer. Refer Plate IV. 1746 A27 11040 1-19 3-07 5-06 0 ft. to 1 {t., no sample.
Main lake immediately east of Meier’s
Find. Refer Mines Litho M.172. | 1747 A28 | 2050 0-11 0-28 7-16 0 ft. to 2 ft., no sample.
Also Plate IV. Meier’s Find is on | 1748 A20 | 20—50 0-48 126 7:32 0 ft. to 2 ft., no sample.
Jilbadji location number 677
Six chains east of north-east corner
of G.M.L. 3676, vicinity Mt. Pal- 749 A30 00—20 0-09 025 7-47
mer.  Mines Litho M.172 and Plate | 1750 A3l 2 0—5 0 0-20 0-52 7-20
IV.
Lake Koorkoordine, approximately
half a mile north-east from the lake | 1751 Al [ 2050 0-53 1-37 755 0 ft. to 2 {t., no sample.
crossing on the main Bullfinch-
Southern Cross Road
Lake close to south.east corner of
Jilbadji location number 662, 1786% A6 10020 2507 64-68 5-18
vicinity Mt. Palmer. Refer Plate | 1787 ATT 1 20—26 | 24-03 61-99 4-85
IV.

* Lab. No. 1786, K,0 insoluble H,0 6-84, Na,O insoluble H,0 0-53.

Baladjie and subscquently discarded.

BORING AT SITE OF PROPOSED REPATRIATION
BUILDING (RESERVE 8828)—WATER ANALYSES.

By R. 4. Hobson, B.8c. (Hons.)

During boring opcrations at the above site’ two water
samples were collected from bore Cl. Details regarding
these samples and the vesults of analyses are given
below. Reference should also be made to the log of
bore C1.

Sample A—Taken from wateyr flowing over top of
18 inch casing and probably coming mainly
from a fine to medium grained sand at 29 feet
6 inches to 46 feet 6 inches.

Sample C—Taken from inside 6 inch casing after
pumping, with ecasing at 62 feet 6 inches, and
coming mainly from a coarse sand and pebble
bed at 62 to 64 feet.

1Hobson, R. A., Boring at site of proposed Repatviation
Juilding—Reserve 8828, Ann. Prog. Rept. Geol. Survey 1944,
pp. 2%8-29, 1945.

tesult of analyses:—

Jarbonate, CO,
Sulphate, SO,
Chloride, C1
Nitrate, NO,
Calcinm, Ca
Magnesium, Mg
Sodinm, Na
Potassium, K
Iron and

Fe,0, and ALO,
Silica, 8i0,

Note—Samples A

Aluminium

L3 %y
32-4

A (¢
Parts per million.
59 75
13 7
165 158
1 1
25 a7
16 14
99 105
.. 1 1
oxides
6 5
8 7
393 400

——

A40 were taken from



Assumed combination.

Caleium cearbonate, CaCO, .. 62 67
Magnesium c.ubon.LLe, MgCoO, 31 49
Magnesium sulphate, MgSOA‘ 16 —
Potassium sulphate, K SO, — 1
Sodium sulphate, Na,SO, — 10
Sodium nitrate, NaNO, .. 1 1
Magnesium chlovide, MgCl, .. 16 e
Sodinm chloride, NaCl .. 252 260
Potassinm ehloride, KC1 .. 1 —
Iron and Aluminium oxides

Fe,0, and AL0, .. .. 6 5
Siliea, SIOL, .. .. .. 8 7
393 400
Total hardness (eale. as CaCO) 128 125

Reaction, pH .. 7.7 7-7
faintly faintly

alkaline alkaline

NOTES ON SOMB SOILS AND THE GEOLOGY IN
THE VICINITY OF NORTHAM.
By R. 4. Hobson, B.8c. (Hons.).

Page
Introduction 64:
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Geology . 64

INTRODUCTION,

Late in 1944 a committee was appointed to investigate
certain teechnical problems associated with the proposed
wheat belt water supply scheme. Amongst other things
the committee desired information regarding the external
corrosion of buried pipes. It was recognised that this
corrosion was related to the soils. The work to be
deseribed was undertaken by the writer in co-operation
with Mr. H. M. Wilson, District Engineer, Goldfields
Water Supply, Kalgoorlie. Soon after the work was
commenced the eo-operation of Dr. Teakle, Plant Nutri-
tion Officer, Department of Agriculture, was sought and
freely given. Dr. Teakle v1s1Lc<1 the area, while the field
work was in progress, and arranged 101 one of his
officers, Mr. S. T'. Smith, to assist with fleld work, and
later to earry out a number of laboratory determinations.

Mr. Wilson and the writer agreed at the start of the
work that until the causes of corrosion of existing pipe
lines were known no work could he done away from
cxisting water supply schemes. Tield work was com-
menced in the vicinity of Northam, having as its objest
the determination of the causes of corrosion on existing
pipe lines. The writer’s attention was concentrated on
the soils and geology, while that of Mr. Wilson was
directed mainly toward the conditions of the pipes. All
phases of the work were, however, freely discussed by
Mr. Wilson and the writer. Soil samples, ground water
samples, and samples of Dboth corroded and uncorroded
pipes were submitfed for laboratory examination. Suffi-
cient information regnrding the soils and the pipes has
been accumulated to enable a correlation between pipe
condition and soil data to be commenced. This correla-
tion is being undertaken by Mr. Wilson.

OUTLINE OF WORK DONE.

Three pipe lines, all in Northam-Meckering distriet,
were examined in detail, and in addition a brief recon-
naissance geologicnl examination of the area was made.
The pipe lines examined werve: Southern Brook extension,
South Meckering extension, and Seabrook extension. The
positions of these pipe lines is shown on plate VI.

Soil samples were taken at varying intervals, the soil
profile deseribed and the distribution of the soil groups
noted. The condition of the pipe at each test site was
noted, and any geologieal information recorded. From
the samples the following soil properties were determined
—the laboratory work being done mainly by Mr.
Smith:—

i. The specific conduetivity,
soil saturated with water.

at 60° I, of the
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ii.  The specific conduetivity of a 1 to 5 soil
witer suspension.

iti,  The amount of chloride, expressed as sodium
chloride, in a 1 to 5 soil water suspension.

iv. The pH of a 1 to 5 soil suspension both in

water and in normal potassium chloride.

In the office a lot of time was spent in plotting the
various soil properties (conduetivity, pH, percentage
chloride, ete.) against each other, partly to deteet mis-
takes in determinations, hut mainly to see if these are
related to each other, and, if so, the mnature of the
relation.

All information regarding the soils and the geology
has been collected together by the writer and a report
submitted to the committee. Ifield work took from 23rd
January to 23rd March and office work, including the
writing of the report to 13th August. During this period
some time was spent on other work.

SCOPE OF REPORT TO COMMITTEE.

In addition to summarising all field and laboratory
information regarding the soils and the geology this
report reviews briefly previous work in conneetion with
pipe ecorrosion, The main work has been done in Ameriea,
principally by the National Bureau of Standards, but
on two previous oceasions the problem has been studied
in Western Australin. A selected list of references is
given. The report contains a summary and general con-
clusions for the guidance of the committee. It makes
no attempt to correlate the information regarding the
soils with the conditions of the pipes. It is recom-
mended that any future work on the soils be under-
taken by the Plant Nutrition Branch, Department of
Agriculture, but that the Geological Survey should co-
operate if geological information is desived.

SCOPE OF PRESENT NOTES.
The present mnotes do not econtain any detailed
information regarding the soils along the pipe lines,

This information has been determined primarily for
correlation with pipe condition and until the prineipal
factors affecting the pipes are known no useful purpose
would be served in publishing detailed soil information.
All soil information has already been passed on to the
Plant Nutrition Branch, and the remainders of all
samples are stored in their colleetion.

Some general observations regarding the geology of
the district, and its velation to the broader soil groups
are of general interest and are published in full. Re-
ference should be made to plate VI and also Lands
Department litho 27/80.

GEOLOGY.

At the conclusion of the work in the vieinity of the
pipe lines a very rapid geological recomnaissance was
made of an avea in the vieinity of Northam and Mecker-
ing. The object of this was to see what outerop eondi-
tions were like, and to gain an impression of the general
geology of the area. No geological map was prepared.

Soon after the commencement of work on the Southern

Brook extension noticeable differcmees between the soils
in the vicinity of Northam and those further to the east

were seen. 1t was thought that this might be due to
different underlying rocks.

In the area A B D C on plate VI the soils are
red-brown to chocolate brown heavy textured soils—
clayey loams at the surface. East of A B the soils are
grey to brown in colour, and lighter textured than in
ﬂw avea A B D C—~usua11y 1oams to sandy loams or
loamy sands at the surface. West of C D the soils ap-
pml(‘d similar to those East of A B, but very little
work was done west of C D.

In the area A B D C there are only scattered out-
erops, but some information can be gained from rock
fragments in the soil, and from heaps of rocks in the
paddocks. The underlying roeks are acid gneisses (some-
times garnetiferous), ferruginous quartntes, quartzites,
amphibolites, ultra basie 1oeks with numerous CpllelltO
or dolerite dykes. Good outelops are to be found in
small quarries along the Great Eastern Highway, and
also along Jurendine Road. The ferruginous quartzites



outerop well in the vicinity of Crows Nest Trig. Station;
in the South-Western corner of hlock N1, close to the
Great Bastern Highway; on block 14953, near the North-
ern boundary of block 48/1051 (old number). Block
14953 is approximately 414 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 IHighway, 1.1 miles east of the
Northam-Goomalling railway erossing. Serpentine rocks
have previously been noted near York by C. G. Gibson.'
It is believed that the red-brown to choeolate-hrown
colour of the soils is due to the presence of the ultra
hasie rocks, the basic rocks:(amphibolites), and also the
ferraginotis quartzites. Lo

East.of the line B -F . (plate VI) the only vock
outcropping -is. granite, either as large ‘‘voeks,”’ or as
small outerops. Much of the country is covered with
soil, and there are extensive areas of sand plain. West
of the lineE I no granite is seen until the area West
of C'D is reached.

In the aren B P B A outerops are not very frequent.
Outerops. of:acid gneiss- and. ferruginous quartzite occur
along-Jurendine Road, and also along the Great Eastern
Highway. - Occasional fragments of amphibolite were
seeny and. also two outerops of what appears to be a
very-weathered greenstone—hoth on Jurendine Road, one
on:block 3141, and the other on block 2801 (sce plate

VI The soils are similar in appearance to those
Ba the line E F; and it is likely that the prineipal

n the area E F B A are acid gneisses.

st-of the line C-D the principal rocks are granite
and; granitic gneiss, good outerops of which can be seen
in"anabandoned quarry on the Northam-Spencers Brook
Road, approximately three miles from the Northam rail-
way station. At this quarry the biotite gneiss is seem
to be intruded by pegmatite dykes parallel to the
gneissosity, by aplite dykes and quartz reefs transverse
to the gneissosity—the order of intrusion being pegma-
tite 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 B F D C.

The strikes of the various gneisses and quartzites vary
from N . 10° W to N 40° W, and the dips from 30° %o
60° to the North-East.

The-evidence gathered indieates that the area T ¥ D ©
is occupied by a series of metamorphosed sedimentary!
rocks, ‘with-basic and ultra-basic intrusives. The basic
and ultra-basic rocks are abundant in the area A B D C,
and-are believed:.to account for the red-brown to choco-
late brown colour. of the soils. The area B F B A prob-
ably consists- mainly of acid gneisses. Dr. Prider has
told the writer® that similar roeks oceur in the vieinity
of Toodyay, and also at Muresk.

The rocks of the area B ' D C resemble those found
in the, Goldfields further to the East. It is imteresting
to note-that gold, silver, copper and wolfram have been
reported from this area, but, except for wolfram on
block-2809 (approximately three miles North of Grass
Valley), samples taken by officers of the Geological
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.Sc. (Homs.).

During 1944 samples of chalk were collected from
Gingin and samples of marl from Muchea and Bulls-
brook., Most of the old quarfies were inspected and

1Gibson, C. G., The Argoel Syndicates property at York.
Rept. Dept. ‘Mines, 1909, p. 168

*Personal comimunication. Refer also Prider, R.T., The
geology and petrology of part of the Toodyay district, Western

Australia, Jour, Roy. Soc. West. Aust, Vol, XXVIII, pp,
83-1317.
SWoodward, ¥.P., Northam district,

Ann. Prog. Rept.
Geol, Survey 1905, pp. 17-18. .
Gibson, C. G., op. cit.
Blatchford, T., Discovery of wolfram at Grass Valley, Ann,
Prog. Rept. Geol, Survey, 1917, pp. T7-8.

located. Chalk and marl from these localities lave heen
nsed for a number of purposes during the past, inelud-
ing lime and cement making, but very little official
intormation is available regarding these deposits.

Details of the samples collected and results of analyses
are given in the table on page 55. The localities of the
quarries in the vicinity of Muchea and Bullshrook are
shown on plate VII.

Brief motes regarding the three loealities are given
helow,

Gingin.

Samples of challkk were colleeted from guarries on Onc
Tree Hill and on Molecap Hill. The positions of these
quarries and some information regarding the geology
of Gingin is given in a report by Feldtmann, published
in 1931% No chalk is heing quarried at the present time,
but greensand is periodieally carted from Molecap Hill
for its glauconite content.

Muchea.

Six small quarries were examined in the vieinity of
Muchea—five on reserve 2336 in the vieinity of the
station, and the sixth on bloek 105, HKast of Muchea.
Quarry number 5 is the largest. No work is in progress
at the present time.

Bullsbrook.

Seven quarries were examined—six in the vicinity of
the siding and the sevemth approximately one mile
North-North-West of the siding. It is reported that there
are other quarries and also outerops of marl between
quarry number 7 and the road in the vicinity of quarry
There are some old lime kilns near quarries

number 3.
numbers 5 and 7. No work is in progress at the present
time.

PORT HEDLAND WATER SUPPLY—INTERIM
REPORT.

By R. A. Hobson, B.Sc. (Hons.).
INTRODUCTION.

For many years the water supply at Port Hedland has
been very unsatisfactory—the town being supplied with
salt water for genmeral use from wells situated approxi-
mately one mile Xast 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. The supply from rain-
water tanks has always been inadequate.

During 1925-26 a proposal to supply the town with
water from the Bast 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 Bngineer 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-West, 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 Turmer
River scheme showed the best prospects.

During the period October to November, 1943, eight
bores were put down in the vieinity of Port Hedland
by the 2/2 Aust. Boring Section, R.A.E., and potable
water was obtained near the 12-mile ereek (Pippingarra
Creek). This water was utilised by an army camp and
by a RA.ATF. camp situated in the vicinity-—supplies
being obtained from separate sourees. It has recently
been suggested that Port Hedland might be supplied
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 occa-
sions this had exceeded 64 grains per gallon. The maxi-

ifeldtmann, . R.,, The glauconite deposits at Gingin, South-
West Division, Ann. Prog. Rept. Geol, Survey for 1930, pp. 6-8,
1931.



mum salinity recorded was 77.5 grains per gallon, It
was realised that, with continuous pumping therve was a
danger of the salinity increasing beyond the permissible
limits. The quality of the water at the 12-mile creek
appeared satisfactory, but doubt was expressed whether
sufficient quantity could be obtained. The writer was
required to investigate these two schemes, paying special
attention to the points noted above.

The two loealities were examined between Sth and 15th
November, and previous reports on the Turner River
secheme weye made available to the writer. The present
report is an interim one, but it is not anticipated that
the conclusions arrived at will he changed in the final
report. The completion of the final report must await
the analyses of water samples collected during the field
inspeetion.
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ANALYSES OF CHALK AND MARL SAMPLES FROM GINGIN, MUCHEA AND BULLSBROOK.

Sample No. Ca0. MgO.
) Insol- - .
Tocality. Q%n(:ry Description of Sample. nble in Note\s r“fs’“}"’-“}fe qz’?f‘““s'
* Tielq, | Labora- acid. Per Equals Per Tquals ADPLOX. 8w, cte.
tory. cent. CaCO0,. cent. | MaCO;.
% % %
Cingin ... G.1 3855 North face of gquarry on One 22+15 38-84 69-31 1-47 3-07
I'ree Hill, location 283, 0-4ft.
G.2 3856 As for G.1, but 4-8ft. 16-76 42-71 76-22 0-61 1-28 | §ft. is bottom of guarry.
.3 3857 West face of quarry on One 21409 30-49 T0-47 1-60 335
Tree Hill, location 283,
0-2 ft. 61in.
G.4 3858 As ﬂ)l G.3, but 2 £t. 6 in.—5 1. 13-96 44:25 78-97 0-72 151 | 5ft. 6 in. is bottom of quarry,
G.5 3859 Oualry on Molecap Hill, loca- 15-00 43-04 76-81 0-85 1-78
tion 103, 1-4 ft.
G.6 3800 As for Go, but 4-7 ft. 15-85 41-75 7451 0-67 1-40
G.7 3861 As for G.5, but 7-10 ft. 16-51 41-05 73-26 068 1-42 | Sample G.7 was taken approxi-
mately 30 ft. north of G.6.
G.7 is immediately above
lower greensand. The chalk
was therefore sampled 10 ft.
above the top of the lower
greensand.
Muchea 1 M.1 3862 South face, 14 ft. ... 2999 3408 6082 1-34 2-80 | 35 L. x 25 £6. x 6 fb., with 1 {f.
Dlack sand at tho

2 M2 3863 | North face, 2-5 ft. Gin. 21:60 39-58 70-03 1-46 305 | 50 ft X 80fb. x 5ft, with
1-2ft. of grey sand ‘at the
surface.

3 M3 3864 South face, 1-4 ft. 6 in. 27-01 33-062 60-00 1-68 3+41 | 50 ft. x 20 £t x 6 £4., with 1 ft.
of g_mv sand ab Chx‘ surfacer

4 M.4 3865 0-4 ft. 77 4694 83-77 2:13 446 | 20 ft. ft. x 4 ft., with 6 in.
of grey sand at the surface.
Quarry No. 4 is the most
Idastern of three small quar-
ries on the south side of the
road.

5 M5 3866 Centre south face, 1-4ft. ... 14-63 42-98 76-70 2-00 4-37 | 260 ft. x 40 ft. x 8 ft.. with up
to 2ft. of grey sand at the
surfree.

5 M.6 3867 As for M5, hut 4-8 ft. 27-69 32-14 57-36 221 4-68 | 260t x 0 ft. x 8 ft. with up
to 2ft. of grey sand at the
surface.

6 M.T 3868 West face, 1-4 ft. 7-22 46-27 8257 2-02 4-22 | 60 £t x 20 ft. x 7L, with up
to 1 ft. of dry grey soil.

6 M8 3869 As for BLY, but 4-7 ft. 11-66 43-04 76-81 2-08 1-35 | 60 ft. x 20 ff. x 7 ft., with up
to 1ft. of dry grey soil.

Bullsbrook 1 B.1 3870 Centre north face, 2-5ft. .. 10-98 43-98 7849 165 3-45 | 250 ft. x 200 ft. x 5ft., with
up to 1ft. of <01!

1 B2 3871 South side of small ““ igland » 635 4779 84-75 1-53 3:20 | 250 f6. x 200ft. x 5ft., with

. in centre of quarry, 0-4 ft. up to 1ft. of soil.

1 B.3 3872 Centre south face, 1--5 ft. ... 16-14 41-00 73-17 1-43 2:99 | 2560 ft. x 200ft. x 5ft., with
up to 1ft. of soil.

2 No sample Approximate size 60 £6. x 20 ft.
x 41t

3 B.4 3873 West face, 2-5 ft. 10-78 4472 79-81 1-50 3-14 | Now 90ft. x 60 Lt x 8ft., but
was originally deeper, with
1-2ft. of grey sand.

3 B.5 3874 As for B.4, but 5-8ft. 2399 36-99 66-01 1-28 2-68 | Now 90ft. x 60 ft. x 8 ft., but
was originally deeper, with
1-2 ft. of grey sand.

4 B.6 3875 2-4 1. 6-07 48-76 87-01 1-17 2-45 | 70fb. x 130 ft. x 71t.

4 B.7 3876 As for B h, but 4 £t. 6 in.-7 ft. 662 48-79 37-07 1-15 2-41 | 70ft. x 130ft. x 7ft.

5 BS 3877 North face, 3-6ft. ... 9-54 46-51 33-00 173 3-62 | 110ft. x 60ft. x 10ft., with
3ft. of grey sand and marl
rubble.

5 B.9 3878 As for B.8, but 6-10 ft. 14-41 44235 78-97 1-71 3:58 | 1101ft. x 60 ft. x 10{t., with
3 ft. of grey sand and marl
rubble.

6 .10 3879 From small * island ” in mid- 10-00 44-92 80-16 1-47 3-07 | 1601t x 60 ft. x 9 ft,, with up

dle of quarry, 3-5ft. 6 in. to 3ft. of grey sand above
) the marl.

6 B.11 3880 As for B.10, but 5 ft. 6 in~8 ft. | 12-63 42-86 7649 1-79 3-74 | 16016, x 60 ft. x 9 £t., with up

to 3 ft. of grey sand above
) the marl.

7 B.12 3881 North face, 1-4 6. ... 12-67 43-91 7836 1-18 2-47 | 180 £t, x 1001t x 5%, with
1 1t. of grey sand. There is
an old lime kiln nearby.

7 B.13 3882 As for B.12, but 4-7 ft. 10-88 45-82 8177 0-99 207 | 180ft. x 100 ft. x 5ft., with
1ft of grey sand. 'There is
an old lime kiln nearby.
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Table T.
TURNER RIVER INVESTIGATIONS, 1925-1926.
Period of test. Gallons pumped. Salinity. Grains/gall. Caleulated
No. of times lowering
Test salinity > 50 of water
No. Total Prior grs./gall. table per Notes.
Trom. To. Test. ) to | Start.| Fin- | Max. and values. 100,000 galls.
date. test. ish. pumped.
1 25-7-25 320,000 320,000 7 110 | 30-5 | 77-5 | 2(64-5, 77-5)
2 8-8-25 380,000 700,000 185 | 33-0 | 39-5 1-14 in. On five occasions salinity 40-50
3 14-8-25 130,000 830,000 24-5 | 30:5 | 420 grs./gall.
4 16-8-25 22-8-25 126,680 956,680 28-0 | 25-5 | 32-0
5 24-11-25 | 11-12-25 517,877 | 1,474,557 7.0 | 215 | 77-0 1(77) 1in.
[ 7-6-26 6-7-26 | 1 122,(:00 2,597,157 10-5 20-0 | 22-0 1-27 in. River ran approximately 3 months
prior to commencement of test
No. 6. Reported that river had
not flowed since 1912.

NOTE.— (¢) The salinity has exceeded 50 grs./gall. on three occasions—

(i) Value 64-5-—occurred after three days continuous pumping with the plant speeded up to 4,160 ¢
(ii) Value 77-5-—occurred when the well forked due to heavy draw.

galls,/hour. Test number 1.

Test number 1

(iii) Value 77—oceurred when the well was kept empty for cleaning out bottom.
(b) The following salinities are given for bores numbers 3 and 4 and for Boodarie Soak during tests 1-4.

No. 3 bore
No. 4 bore
Boodarie Soak ...

3-5 grains/gall.
5-6 grains/gall.
3-5 grains/gall.

TURNER RIVER SCHEME.
The proposed scheme.

Under the scheme investigated during 1925-1926 it
was proposed to pump up to 25,000 gallons of water
per day from the Bast 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 I. 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 fo oceur East of the uviver (326
grs./gall, in bore 31), and also West of the river (116
grs/gall. in L1). 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. Ingpection of
the rainfall records 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 recorded. In 1942 and 1943 more
than average rainfall ocewrred. 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 sands
prior to pumping tests. The salinities being as given
below :—

Shaft A-—previous to number 1 test 7 grs./gall,
5 test 7 grs./gall.
2 » 6 test 10 grs./gall.

Various hores as given above—3.5 to 8 grs./gall.
Boodarie Soak, bores 3 and 4 during pumping tests

22 »”

(2) The high salinities (64.5 to 77.5 grs—gall)
occurred when there was very little water in well—the
rate of pumping having been temporarily increased (sce
note A, table I). The presence of saline water below the
fresh watel is indicated.

(3) The water table was lowered from 1 to 1.27 inches

per 100,000 gallons of water pumped. Using the mini-

mum ﬁgule of 1 inch it will be seen that, \\uth pumping
at the rate of 25,000 gallons per day, the water table
would be 10w01ed applommately 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
conditions 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 recorded early in
1925,

(5) There is no record of the depth to the intake dur
ing the 1925-1926 pumping tests.

Present work.

BDoodarie 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. Thus
there has been a marked change in the quality of the
water since 1925. The water from a shallow hole sunk
in about the centre of river bed opposite to Boodarie
Soak contained by field tests 103 grs. salt/gallon. The
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 pronounced
saline flavour. The shallow hole 20 chains above Boo-
darie Soak is in the vieinity of bore number 40. No
salinity is recorded for water from this bore, but bore
41, whieh 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 vieinity and it is no
longer suitable for a town supply.

A sample of water taken from a shallow hole dug in
the river bed approximatedly 18 chains above where the
Port Hedland-Roebourne road crosses the East branch
of the Turner River contained, according to field tests
only, 3 grs. salt/gallon. It appears therefore that the
quality of the water improves upstream.

According to local residents most of the water coming
down the Twrner 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 dug 4 chains above this
pool contained 6 grs. salt/gallon. Water from a shallow
hole dug just above Mooramhine pool contained 5 grs.
salt/gallon. Moorambine pool is approximately 2 miles
above the point where the Turner River divides into the
East and West branches. Iour other samples taken
from wells East and West of the Turner River, near to
or ahove 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 water has also been recorded in the East
branech near the Port Hedland-Roebourne road erossing.



Recommendations.

- (1) Tt is recommended that the proposal (tested dur-
ing 1925 and 1926) to supply Port Hedland with water
from the East branch of the Turner River in the vicinity
of Boodarie Soak he abandoned.

(2) About 5 miles above Boodarie homestead the
Turner River divides into two branches—the East
branch and the West branch. It appears likely that
adequate supplies could be obtained from the Turner
River ahove 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 IHedland-Roebourne road crossing, but
as most of the watev appears to flow out to sea through
the West branch it is thought bebter to go above the
point where the river divides and thus ensure that any
water flowing down the Turner River will he available to
vecharge 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.

(8) From a geological 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
viver in existing wells. Only four wells were examined
during the recent inspeetion.

{4)During any pumping tests it is desirable to record
the following information in addition to the quantity of
water pumped ete.

i. R.I. and salinity at the commencement of
pumping each day.

i, R.L. and salinity at the end of pumping each
day.

iil. R.L. and salinity at any time the level in the
well is dropped appreciably for any reason.

1v. R.I. of the intake.
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Table
BORES AND WELLS AT 12 MILE CREEK.

12-MILE CREEX (PIPPINGARRA CREEXK)
S8CHEME.

History.

The existence of good water in the vieinity of 12-Mile
Creek has been known for many years. Tom’s Well on
the East bank of the creek was used many years ago
to supply water for a 5-head hattery 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 Seection R.A.E. and good water obtained in three
of these, At the present time three bores can be foundd
—one near the R.A.ATF, well, the second (bore E) near
the overhead tank, and the third (bore B) 8 chains
North of the second. The bore near the R.AAF. well
and bore E are dry and abandoned. 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 emable the bores that can be found to
be definitely identified. It seems likely that bore B
is C.54 and that bore B is C.53. The bore near the
R.AAF. well may be C.50, but Army records show this
bore North of the railway The casing was pulled from
bore C52 and its precise position cannot now be found.
It is shown in Army records close to C.53 and C.54, hut
it is hard to reconcile this with the high salinity. Infor-
mation regarding bores and wells in the vieinity of 12-
Mile Creek is summarised in table 2.

Available information regarding the R.A.ATF. 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 inches. A
pumping test for 24 hours at about 450 galls. per
hour lowered the water level by 12 inches.

o

&,

Depth in feet. Salinity.
Name or number .
of well or bore. Locality. . Notes.
T b To bottom TField Previous
0 water. o bo - | test, 1945. . y
grs, per gal.|grs. per gal.
R.AAF. well | 5 chains S. of railway | 21 ft. 10 in. 23 ft. 10 in. 14 Sunk April, 1945.
(Well “A™) and I chain W. of
west-bank of creek
C. 50 ... ... 1 12 Mile Creek ... ] 12ft. 0in. 24 ft. Oin. 15 Quantity 1,000 galls. per hr.
) for 48 hour pumping test™*.
C. 52 .. do. 12 6. Oin. 23 ft. Oin. -~ 450 | Quantity 400 galls. per hour
by bailing test.*
C. 53 (Bore E?) do. wo | 12460 Oin. 23 ft. Oin. 9 Quantity 900 galls. per hr.
by 48 hour pumping test.*
C. 54 (Bore B?) do. 12 ft. Oin. 55 ft. Oin. 13 Quantity 1,000 galls. per hr.
by 48 hour pumping test.*
Station well and | 45 chains N. of rail- | 19ft. 6in. 23 ft. 4in. 49 Well reported to have been
mill (Well “C ) | 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 | 16ft. 4in. 31 ft. 10 in. 6 Well abandoned and partly
opposite to station filled with sticks and rub-
well “C” bish.

Reported to have been used
originally for a 5 head
battery.

Well and mill (Well | Approximately § mile | 34 ft. 1in. 48 ft. 6in. 214
“D”) west of well “C7”

* Information from records of 2/2 Aust. Boring Section, R.A.E.
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(2) During May water was pumped from this
well at the rate of about 1400 galls./day, while dur-
ing July this rate was inereased to about 2,100
galls./day. No alteration in the rest level was noted,
Salinity tests during July indicated from 1416
grs./gall.

(3) During September the quantity of water
available in this well dropped away. The well was
deepened by 12 inches and the rest level of the
water was then 31 inches, i.e., 32 inches lower than
in April.  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 mno 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 he forked in from 20 to 30 minutes, and that
it takes approximately four hours for the water to
veturn to rest level. A field salinity test gave 14
grs. salt/gall.

(5) The R.A.AF. estimate that approximately
2,500 galls./day have been pumped from this well
in reeent months.

Water is being drawn in this well from a weathered
granite, in which there are a mumber of horizontal or
flatly dipping fractures. The surface in the vieinity is
completely soil covered and the only rock exposures to
be found are in shallow quarries near Pippingarra rail-
way siding. Cranite is exposed in these quarries. There
are numbers of small more or less horizontal fraectures.
No well defined major jointing or fracturing system was
observed.

Mr. Byass has already recommended that the R.A.AF.
well be deepened by 5 feet. It is probable that this
would meet the immediate water requirements of the
R.AATF.

Water for both R.A.ATF. and Army establishments in
the vicinity is at present Dbeing drawn from bore B,
situated approximately 10 chains North of the railway
and 1 chain West of the West hank of the ereek. Accord-
ing to figures supplied by the Army driver in charge of
the pump, water is being pumped from this bore at the
rate of approximately 500 galls./hr—pumping heing
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. TUnfortunately the hore is
scaled at the top and there are mo means of measuring
the depth to water in the hore and so noting the effect
of this pumping. This had been going on for 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 presumed to be 55 feet. The
salinity of water being pumped, as indicated by a field
test, was 1lgrs./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 Port Hedland.

Geological considerations suggest that far greater sup-
plies are likely to be obtained from the Turner River
sands than from the vieinity of 12-Mile Creek. It remains
to be proved, however, by pumping tests, whether or not
a group of wells at the 12-Mile Creek could supply the
amount of water required for Port Hedland. As the dis-
tance is appreciably less than to the Turner River, some
further consideration must be given to this loeality.

Recommendations.

(1) It is recommended that as soom as practicable
pumping tests be carried out in the vicinity of the 12-
Mile Oreek. Three wells are available—the R.A.AF.
well, Tom’s Well and well C. Well 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) Tt is further recommended that the R.A.ATF. well
be progressively deepened and its maximum ecapacity
be determined, Frequent salinity tests will be necessary
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as it is likely that saline water will he met with as the
depth of the well increases, Suitable arrangements will,
of course, have to be made with the R.AAF.

(3) The performances of the R.AA.F. well and bore
B (now being pumped by the Army) during the next
few months should be carefully watched.

REPORT OXN ““COODAWA’’ TALC DEPOSIT.
Approx. Six Miles BE.N.E. of Three Springs,
Victoria Distriet, South-West Division.

By R. S. Matheson, B.Se.
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PLANS.

Geological Plan in the vieinity of the Coodawa Tale
Deposit. Seale—50 feet to 1 inch.

GENERAL INFPORMATION.

The Coodawa tale deposit was investigated by the
writer during the period 14th to 16th September, 1944.

It is situated om location MS839 about six miles East-
North-East of Three Springs, a town on the Midland
Railway Company’s line to Geraldton, 19374 miles from
Perth. The distance by road from Three Springs to the
deposit is about 714 miles. The deposit occurs on a
low uneleared ridge on Mr. C. B. Barrett’s farm, and
the mineral rights are held by the Midland Railway
Company.

No systematic mining has so far been carried out, the
trial parcels produced to date having been obtained
from the dumps of three wells. The buyers of the trial
parcels of crude tale have been E. E. Rendle, 108 St.
George’s Terrace, Perth, and Minerals Pty. Litd., Perth.

PRODUCTION.

The Midland Railway Company has advised that the
total consignments of crude tale from Three Springs,
to 1st September, 1944, amount to 27 tons 7 ewt. Details
of the individual consignments are given below:

}’alue
Period. Quantity. }Tgrgz’ Remarks.
Springs.
£ s, d.
May, 1944 7tons Scwt. lqgr. | 22 4 O | Price  reported by
June, 1944 {13tons Gewt. ... {3918 O C. B. Barrett to be
August, 1944 | 6 tons 12 cwt. 3 grs. | 10 18 3 £3 per ton F.O.R.
Three Springs.
Total 27tons 7cewt. .. 182 1 O

It is reported that about four tons were obtained
from the dump of No. 2 Well, and about four tons from
the dump of No. 3 well, while the remainder was ob-
tained from the dump of No. 1 well. The parcels obtained
from No. 1 well are said, with the exception of a sample
of white and grey tale, to have consisted entirely of
green tale, and that the parcels from Nos. 2 and 3 wells
were mixtures of the different grades in the dumps.

GEOLOGY.

The deposit outcrops on a low ridge in gently un-
dulating, and extensively soil covered country, on the
Eastein side of the Yarra Yarra lake system. Owing to
the paucity of outerops, it is difficult to determine the
general nature of the country rocks in which the deposit
ig situated, but they most likely counsist of a gneissic
complex of Pre-Cambrian age,



From reference to the accompanying plan, it will be
seen that the tale deposit, which strikes in a North-
Bouth direction and has an indefinite dip, is exposed over
a length of 800 feet and a maximum width of about
550 feet, at the Southern 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
thin seams of tale occur.

The deposit is bounded on the East by a fresh,
bouldery, quartz-dolerite dyke, but the nature of the
eountry on its Western side is rather indefinite. The
only rock outcrops along the Western side are those of a
siliceous quartz breceia, which may be a fault breccia or
remnants of a siliceous cement capping. Until the origin
of the breceia can be definitely established the Western
boundary of the tale deposit should be regarded as being
open to amendment,

South of a line drawn in an Tast-West direction
throngh No. 1 well, the tale is compact and erypto-
crystalline and its colour grades from white, through
light grey, to pale green. The tale has a well developed
conchoidal fracture, and ¢‘slickensided’’ surfaces arc of
common occurrence. In a number of places narrow seams
of cross grained steatite® (Lab. No. 4024/44) have becen
developed on the ‘‘slickensided’’ surfaces. Many of the
fractures are coated with manganese oxides, and in
places these can be seen radiating from small limonite
knots (Lab. Nos. 4025/44 and 4026/44) in the tale,
suggesting that the limonite knots possibly represent
weathered garnets. On the other hand the limonite knots
may have resulted from the weathering of disseminated
erystals of pyrites.

Due to the extensive fracturing, the tale breaks
veadily into small pieces precluding any possibility of
the recovery of large tale blocks. The largest lumps of.
tale seen were about 9in. x Gin. x 4in, in size and even
these possessed an ineipient fracture.

The variations in colour of the tale appear to have
resulted from weathering processes. The outerops are
generally white in colour, but a brownish stain is some-
times developed. There is a transition from white tale
near the surface through light grey tale to pale green
tale at depth. Indieations of the change to pale green
tale were met with in all wells in the vicinity of ground
water level.

North of an Tast-West line through No. 1 well the
tale outerops have a dark grey colour and appear to be
inferior in quality to the tale farther South. In the
prospecting pit, however, the tale is becoming paler in
colour with depth.

Over the whole of the deposit occur scattered, irregu-
larly 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 irregular masses enclosed in tale weré
noted in the walls of No. 2 well. Some of the cellular
quartz masses have a peculiar pitted surface, which it is
thonght may possibly give an indication of the crystal
structure of the original rock.

THE WORKINGS.

The workings consist of three wells and a prospecting
pit, but only No. 2 well and the prospecting pit were
accessible at the time of inspection (September, 1944).

No. 1 Well.

This well is reported to be 70 feet deep, but it was
filled in to 30 feet from the surface at the time of
inspection. As the well is closely timbered little in-
formation could have been obtained from an inspection.
It is reported, however, that white tale with some brown
staining was encountered at about 2 feet below the
surface and persisted to a depth of 15 feet, the
brown staining diminishing with depth. A transition to

*¢This determination is in accordance with H. S. Spence's
definition of steatite in Can, Bur. Mines Bull, 803, p. 9.
Spence states that “In the narrower, mineralogical semse,
the term steatite is generally applied to massive, compact,
aryptocrystalline tale, without visible grain, and usually of
a pale yellow or cream colour.”
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light grey tale is said to have commenced at 15 feet, and
the proportion of light grey tale is said to have in-
creased with depth to ground water level (40 feet V.D.?)
where pale green tale began to appear.

Samples of these three different grades of tale
(G.8.W.A. Nos. 2/2987, 2/2988 and 2/2989) were col-
lIected from the dump and submitted to the Government
Chemieal 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 domestic 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 ground
water level is about 38 feet from the surface. Soil occurs
in the well to about 5 feet from the surface, below which
leuses and seams of intermixed white and light grey
tale, and scattered irregular masses of cellular quartz,
occur in a fairly soft decomposed matrix. There is an
increase in compact tale with depth, and the soft de-
composed material has almost entirely disappeared at
26 feet from the surface. From 26 feet to the bottom:
of the well the tale is composed chiefly of the whit¢
and light grey grades with the light grey predominating,
but a greenish tinge appears in the tale below ground
water level. Some greenish tale approaching the pale
green grade of No. 1 well oceurs at the bottom of No. 2
well. The tale throughout the well has a well developed
conchoidal fracture, and ‘‘slickensided’’ surfaces are of
common oceurrence. Many of the fracture surfaces ave
stained with manganese oxides.

Two samples (G.8.W.A. No. 2/2990 and 2/2991) have
becu collected from this well.

No. 8 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,

The well is said to show a transition from white tale
near the surface, through light grey tale, to pale green
tale at depth, and these three grades of tale ave showing
in the dump. The tale at the bottom of the well is
said to oceur as fairly large blocks, but it is likely that
it will be found to have incipient fractures. Eyes of
pale green tale occurring in white and in pale grey tale
were noted in some of the material on the dump and
surface manganese staining is fairly common. Pieces
of tale with seams of cross-grained steatite were noted
in the dump, and some pieces of tale with limonitic
knots, which are believed to have resulted from the
weathering of garnets or pyrites, are also present.

Prospecting Pit.

Thig pit is 4 feet deep and is sunk in dark grey,
highly fractured tale. A few thin seams of tale lighter
in colour oceur at the hottom of the pit, suggesting
that there may possibly be an improvement in colour with
depth.

ECONOMIC CONSIDERATIONS.

The position with regard to ownership and cost of
production at the time of inspection (September, 1944)
was as follows:—

The 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 deposit 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
future 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 Johnson,
who discovered .the deposit.

The trial parcels were sold to Mr. E. E. Rendle, of
Perth, who Mr. Barrett has appointed as his sole agent
for one year from Ist September, 1944.



The information below gives some idea of the cost of
production :—

Price received Ly Barrett for
trial parcels of crude tale from
dumps

£3 per ton F.O.R.* Three
Springs.

Cartage from deposit to Three
Springs (74 miles) Is cquiva-
lent to say

4s. 0d. per ton.

Royalty to Midland Railway

2s. 6d. per ton.
Company on trial parcels

Freight Three Springs to Robbs
Jetty, Tremantle, including
shunting charges

17s. 10d. per ton. Mini-
mum six ton lots.

The price manufacturers in the Eastern States are
prepared to pay for this tale is not known, but it should
command a falrly good price, as the commercial tests
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
conditions as outlined above have heen slightly changed.
The right of mining the deposit has now passed to M.
E. E. Rendle, who has agreed to pay Mr. Barrett a

royalty of 10s. per ton, and, in addition, all other
rovalties.
ANALYSES AND TESTS.

Samples of white, light grey and pale green tale from
the dumyp of No. 1 well, and also a sample of dark grey
tale from the prospeeting pit were submitted to the
Government Chemical Taboratory for analyses and com-
mereial tests. In addition to the work on the individual
samples from No. 1 well commereial tests were carried
out on the following blends of these samples:—Equal
proportions of A, B and C; A and B; B and C; and
C and A,

The results of the analyses and tests are given
below :—

G.8.W.4. No. ...2/2089 2/2987 2/2088 2/2996
Lab. No. 4020 4021 4022 4023
Field No. A. B. C. D.
% % % %
Silica, 810, . 62-08 62:47 62-07 60-52
Alumina, AlO4 0-46 0-58 0-72 1-23
Ferric oxide, Fe,0, 0-08 0-20 0-15 0-25
Ferrous oxide, FeO Q-77 0-76 0-71 0-85
Manganese oxide, MnO ... Trace Trace Trace 001
Magnesia, MgO . 31-33  30-55 31-13 30-81
Lime, CaO ... 0-04 0-07 0-01 0-16
Soda, Na,O 0-31 0-08 0-08 0-02
Potash, K,0 0-01 Nil Nil 0-02
Water, H,0— 0-33 0-44 0-25 0-55
Water, H,O-+ 4-68 4-80 4-92 5-19
Titanium dioxide, TiO, ... 0-01 0-02 0-01 0-03
tarbon dioxide, CO, 0-06 0-06 0-02 0-02
Phospheric oxide, P,0; Nil 0-03 0-15 0-04
Chromic oxide, Cry0, Nil  Trace Nil  Trace
Chloride, Cl Nil Nil Nil  Trace
Sulphur trioxide, SOy Nil Nil Nil 0-01
100-16 100-06 100-22 99-71
Analyst : ¢.E.S. CR. CR. CE 8.
Davis. LeMes- LeMes- Davis.
urier.  urier.

Tab. No. 4020/44, Mark 4.—Consisted of a number
of picces of dense eompact, waxy looking, yellowish green
tale.

A mineralogical examination showed this sample to
he mierocrystalline tale, uniform in texture with a little
limonite.

The chemical composition is shown in the table.

#This price will no doubt be increased when mining opera-
tions arve undertaken.

"

1

Propertics as Powder~-In the lump state the pieces
hreak when nipped with a certain brittleness and grind
casily in a wedgwood mortar to pass a 200 mesh sereen
with no grittiness.

The powder——200 mesh prepared from this sample was
subjeeted to a mnumber of tests from New Series No.
162 C.8.LR. No. 147 as being the vequirements of the
cosmetic and other industries.

It was found to be good white in colour adhering well
to the skin. It was moderately unctuous to the feel
when rubbed between the fingers and was within the
limits laid down for moisture, solubility in acid and loss
on ignition. The grit content was found to be very low
by the dye absorption test heing under 1¢.

Properties in Block Form.——The condition of the
material as received was unsuitable for the performance
of block and firing tests.

Conclusions.

This is a high grade tale producing a good white
powder. Owing to the microcrystalline nature of the
particles it is not so slippery to the feel as powders
prepared from folinted flake tale. Nevertheless it should
be of value in the cosmetic and other industries using
tale.

Lab. No. 4021/44, Mark B.—Consisted of pieces of
tough fine grained compact greyish to ereamy white tale,
some picees showing considerable surface ivon staining.

A mineralogical examination showed this sample to
be microerystalline tale, the particles being felted masses
a little more coarsely erystalline than 4020, A, and with
a little limonite.

The chemical composition is shown in the table.

Properties as Powder~—The Tumps when broken grind
easily in a wedgwood mortar to pass a 200 mesh screen
with no grittiness.

The powder—200 mesh prepared from  this
sample was subjeeted to the test appled to 4042A.
The colour was found to be white with a brownish tint
due to iron staining. It was moderately unetuous with
a little harshness to the feel when rubbed hetween the
fingers. Tt adhered well to the skin and was within the
limits laid down for moisture, solubility in acid and
loss on ignition. The grit content by the dye absorption
test was under 1%.

Properties in Block Form—As in 4020, A, block and
firing tests eould not be carried out on this sample.

Conclusions.

This is a good grade tale, off-white in colour due to
iron staining. As in 4020, A, it is not so slippery to the
feel as powders produced from folinted flake tale, and
bas a slight harshness. Tt should be of value for use
where the off-white colour does not interfere.

Lab. No. 4022, Mark C~—Consisted of a number of
pieces of fine grained light grey tale with a little black
staining and slightly iron stained.

A mineralogieal examination showed this sample to be
gimilar in composition and texturc to B, with a little
limonite.

The chemical composition is shown in the table.

Properties as Powder.—The lumps when broken grind
easily in a wedgwood mortar to pass a 200 mesh screen
with no grittiness.

The powder-—200 mesh prepared from the sample
was subjected to the tests applied to 4020, A, and 4021,
B. The colour was found to be white with a light grey
tint. It was moderately unctuous to the feel when
rubbed between the fingers and adhered well to the skin.
As in A, and B, it was within the limits laid down for
moisture, solubility in acid and loss on ignition. The
orit content by the dye absorption method was undexr

1%.

Properties in Block Form.—As in 4020, A, and 4021,
B, block and firing tests could not be carried out on
this sample.



Conclusions.

This is a good grade tale producing a white powder
with a greyish tint. As in A, and B, it is not so slippery
to the feel as powders prepared from foliated flake
tale, but should be of value in the cosmetic and other
industries using tale.

Lab. No. 4023/44, Mark D.—Consisted of a number
of pieces of tale varying in appearance from mottled
grey to dense compact yellowish grey.

A mineralogical examination showed the mottled grey
to have a wavy strueture and to be slightly more coarse-
Iy erystalline than the rest. The dense yellowish grey
pieees are similar to C. The whole consists of micro-
erystalline tale in part not so finely ecrystalline as A,
B, and C.

The chemical composition is shown in the table.

Properties as Powder.—The Tumps, when broken grind
easily in a wedgwood mortar to pass a 200 mesh screen
with no grittiness.

The powder prepared from this sample was subjected
to the tests applied to A, B, and C. The colour was
found to be greyish-white. It was moderately unctuous
to the feel when rubbed between the fingers, and adhered
well to the skin. As in A, B, and C, it was within the
limits laid down for moisture and solubility in acid. The
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%.

Properties in Block Form.—As in A, B, and C, block
and firing tests could not be carried out in this sample.

Conclusions.

This is a good grade tale producing a greyish-white
powder. As in A, B, and C, it is not so slippery to
the feel as powders prepared from foliated flake ‘tale.
It should be of value for use in tale industry where 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 C, A and B, B and C, and C and A.

An examination of these powders—200 mesh showed
no alteration in the properties from those obtained in
the individuals A, B, and C themselves except that the
colour varied.

The powder prepared from A alone is the only one
that gives a good white colour not tinted.

When A, B and 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 mived with C in equal proportions the
white is tinted grey to a less extent than in O alone
and could 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 C and could he
used for a number of purposes where this just off-white
colour is not harmful,

CONCLUSIONS AND RECOMMENDATIONS.

As there is a paucity of outcrops, and the existing
openings are all situated in a section of the deposit
whieh has been more or less completely taleified, and
partly weathered, it is difficult at this juncture to de-
termine the nature of the rock from which the deposit
has been formed. The low lime and carbonate content
and the presence of traces of chromic oxide in the tale
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 decomposition products of ultrabasie
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 deposit
have been subjected to only partial taleification. It is
expected that definite proof of the nature of the host
rock will be obtained during future mining and pros-
peeting operations.

Irrespeetive of the nature of the host roek, it is be-
lieved that the talec 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 veefs, and the formation of the granitic gneisses
in the surrounding country. Later contact metamorphism
associated with the intrusion of the quartz dolerite may
have also assisted taleification 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 agenecies
producing colour differences in the tale. This accounts
for the white, grey and pale green grades of tale, which
are met with in the deposit.

The available information indicates that the best tale
in the deposit oceurs South of an East-West line through
No. I well, and in this section the tale is compact and
cryptoerystalline, and its colour grades from white near
the surface through light grey to pale green at depth.
The presence of a well developed conchoidal fracture
and numerous ‘‘slickensided’’ surfaces make the deposit
nusuitable for the reeovery of ‘‘block’’ tale, but there
ave good prospects for the production of large quantities
of tale 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 specifications for cosmetic tales, 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 mnecessity of selectively mining
the deposit or sorting material of grade B from the
other grades, and with a view to obtaining the best
price for the whole of the output, it is recommended
that further tests be carried out to see if a product
of cosmetic grade can be produced 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 tale is correct, then
adequate supplies of tale of this grade for blending
purposes should be available at depth.

It is unfortunate that the extensive fracturing and
‘“slickensiding’’ has been developed in the deposit, as
the physical properties and chemical composition of the
tale closely approach Spence’s® specifications for tale
of ““lava’’ grade. If in the course of mining opera-
tions any part of the deposit hecomes massive and
blocky, and loses its incipient fracture, blocks of the
tale should bhe submitted for block and fire tests to see
if the material is of ‘‘lava’’ grade.

The section of the tale deposit North of an Rast-
West line through No. 1 well (represented by sample
D) is too dark in colour near the surface for cosmetie
use, but is apparently quite suitable for use in the tale
industry in the ground form where a good white colour
is not required. There is scope for prospecting in this
seetion 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 tale available for development
is already known to occur at the Southern end of the
deposit.

If in the course of time the deposit as a whole is
extensively prospected and developed, it is probable that
further variations in grade of tale and silicified zones
in the tale, which may necessitate selective mining, will
be encountered.

#8pence, H, S, Can, Bur, of Mines, Bull. 803, pp. 10-11,



FARTHER NORTH TALC ROCK RECOMES VERY .szz.mw AND CONTAINS FEAXS K
ABUNDANT CELLULAR QUUARTZ, BANDED QUARTZ AND
N + Decompased  Tale ) L
‘ Wt i ol Yand cebular gert: { o
¥ 3\ g \M quants and ’
Sibcgovs ‘\ mm aof and _jam cellviar g‘w e ' ——MACRETIC NORTHE
brece:z \ ar guarts, :
Qanks H ) and  res? quartz ‘l1
e ey Scattersd okters of Chared  country |
5 Gle, cellvlar gquantz, Jalc -
% and  reef gwfz é’ "’<"""" !
¥ ¥ Soattercd boubens o & !
No ovtcraps b ﬂfn’ %y Qfé‘z& i |
¥ 7 (42 i +4 Bovide
Red soil 5\ A-a;uct? ot §; Grey Joke ‘i A zqﬂ |
b ¥) 1
X, | Setiared todders d"
% & : T B, cohdr guortz,
(leared country Ble, callolar guariz i g r\ B
.%‘ and meef gwrzz 2 o = York  gum \
‘\ Ble, cellwiar qeartz, and _jam e
5 and  reef quariz ™
\\ ".
\‘\‘ ‘-‘I
Ao oulcrops ‘\‘\ York: gume ¥ Abungant scalterd A i +.‘:I' + &uldery
it . and: e boulders of celular and jam /% Quents-dotenite
50/ \ quartz and reef quariz & N1 WELL S’
\.‘ ?0 rf) *:‘ /“‘
oy York gum R $
‘é\'\ d . \ 04 “/
Clegred country A é’ v +4
% N ‘1‘. ‘:m a;;;nw«d 5 o
— REFERENCE — \ & men qurtz runkis
o
\ 4
o ] o s B
a‘f af&? £z 3 u?}?% i s
Silceous quartz- braciafmay be Ny, - Hrancr K & " Geantz-doknte
foult-breccia or cmw{é ‘WJ I:, and '.. P
Ironstone pebbles X o A
Quartz-dokrite (intrusive) [ | A\ X Yok gum and jom
- a’
\i J" Q’@
Tole Rock. (prodably & mela- N AR i, S
morpteses] ubrs-lont rock) |:| SN Whte mathered, / 2
Cheared : 7 \ Tale +Y' ""'""’*"‘ Y
country y, \
P \ Feathered 7
Observed geabpcsl bamdarves — P .o ﬂ. Ay L emres |/
i y ' i
lodtful geobogical ooundaries — -—1-—- X 3 T etk mth o, S s}&
i 3 Qo renkls = /8 L totry gt dberte
i -" et S
L \of ce am e jans
¢ 3 and reef gw?g.r
M oeps | § s
5 M w :t .I {'."
. L { / Bodldery quarta-alente +}
L\ i ! E *s _r G ¥
.l + | ‘f’ +
Cleared  Countiry | S ¥ ; = .
\\ 5 ',-“‘ ( 2 .“."i-—.. / 'E MEzs ,‘wj
\ Y "- ‘E ' Y e P
‘L ’{, Yok gum @t _jom A momazauw .v":,. ) 8 / !‘m .:::
‘\. & "‘ e H i3 / i " mxe |meo
A ™ KIER == : [- b} / "
. # e " . o £, L
. | 4 i : - 'r, §
o : .l
‘_/ ,-%"' .l» _________ = f_j‘:
T e '." . E 5
GEOLOGICAL PLAN VICINITY OF . o P
ok n
COODAWA TALC DEPOSIT b5
5 d
i
— LOCATION M839 — LOCALITY MAP
— R e
APPROX. 6 MILES EN.E. OF THREE SPRINGS — TALC DEPOSIT—
PRY = wom B
e epe—
Scale of fect ¥
D430 0 50 o 00

Geology and

Presmale  compons  and
a:;”gﬂmJMPM




GEOLOGICAL RECONNAISSANCE IN THE EAST-
ERN PORTION OF THE KIMBERLEY DIVISION,
WESTERN AUSTRALIA.

Between Latitudes 15° 30’ 8. and 18° 8., and
Longitudes 128° 15" E. and 129° E.

By R. §. Matheson, B.Sc., Geological Survey of Western
Australia, and C. Teichert, Ph.D., D.Sec., Universily of
Western Australia.
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PLANS AND SECTIONS.
Scale.
Plate I.—Geological Plan of Portion of the 10 miles to 1 in.
Kimberley Division, Western
Australia (Between Latitudes
15° 30’ S. and 18° 8. and
Longitudes 128° 15" E. and
129° B.)

Plate IT.—Geological Plan of Portion of
the Kimberley Division, West-
ern Australia (Sheets 1 and 2)

4 miles to 1in"

Fig, 1l.—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 Tastern side of the photograph, while
there is an apparent overlap between the
two on the Western side.

Pig. 2—View of the North-Eastern bank of Behn River
at the South-Eastern edge of the Argyle
Basin. Voleanic agglomerate can be seen
underlying the basal shales of the Negri
Series.

Tig. 3—Aerial view looking North (Right Oblique 9,
Run 128) from vieinity of Mt. Brooking.
The Mt. Brooking Series is in the South-
East corner, and can be seen meeting the
Pre-Cambrian complex with a faulted junc-
tion on its Western side and extending North-
Basterly to conmeet with the Burt Range
Basin. Several major faults, which inter-
sect at Mt. Hensman are also well shown.

Fig. 4.—View looking North-Easterly of a conglomerate
hill in a down faulted block of (%) Permian
rocks, about 14 mile North-East of Cockatoo
Spring.

Fig. 5—View looking North-Easterly along the Rose-
wood Limestone Wall. Cambrian sediments
oceur to the South-East, and basaltic rocks
to the North-West.
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Fig. 6.—View looking North-Easterly towards the Car-
boniferous and (%) Permian sections in the
central part of the Burt Range. The erosion
secarp is composed chiefly of the bhasal (2)
Permian conglomerate.

Fig. 7.—View of South-Western side of Mt. Panton,
Hardman Basin, which is composed of lime-
stones and shales of the Negri Series.

Tig. 8.—Distant view of South-Eastern side of J40 hill,
White Mountain Range, Hardman Basin,
whieh is composed chiefly of Cambrian sedi-
ments, but is capped by a thin layer of
lacustrine sediments of Tertiary age. The
entire slope in the foreground is also com-
posed of Tertiary rocks (marls and siltstones
capped by chert).

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
saudstones to the East.

Fig.

INTRODUCTION.

During the period June to August, 1945, the authors
were engaged on a joint geological reconnaissance in the
Eastern portion of the Kimberley Division. From the
accompanying plans® it will be seen that the investiga-
tions were more or less confined to an avea between the
Ora River and the Northern Territory horder and be-
tween latitudes 15°-30" 8. and 18° 8,

The method of fieldwork was ground reconnaissauce of
selected small important areas combined wherever pos-
sible with interpretation from aerial photographs, which
covered a large part of the district.

For the area between 15° 30" and about 16° 50’ there
is a complete coverage by E.-W. trimetrogon runs taken
from 15,000 feet, while the upper Ord valley between
‘White Mountain Range and Hardman Range is eovered
by series of overlapping verticals on a scale of about
16%% 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 80 chains to 1 inch topo-
graphie maps prepared by the Lands and Survey Depart-
ment of W.A., and based on the aerial photographs,

The authors collaborated in all phases of the field
work, but Teichert accepts full responsibility for the age
determinations and correlations of sedimentary rocks
based on palaeontological cvidence.

The circumstances of the investigation allowed for a,
more detailed examination of the area than was possible
by previous investigators, vcgulting in the discovery of
a new Palacozoic basin, and a much better understand-
ing of the Cambrian stratigraphy, of the geological
structure, and of the economic mineral possibilities of
the area.

PREVIOUS FIELDWORK.

The carliest geological investigations in the area were
carried out by E. T. Hardman, whose aectivities in the
Kimberley Division during 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 carrvied out under serious dis-
abilities, was the mapping of belts of possible auriferous
country., Although later work has shown that his age
determinations 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 Kimberleys by
H. P. Woodward 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. 1. Jack in 1905-1906, during the course
of a survey of the artesian water prospects in the Kim-

«The field plans on a scale of 80 chns. to 1 inch are avail-
able for inspcction at the Geological Survey office.



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 rocks
is shown on his map¥, it is not supported by palaeontolo-
gieal evidence, and later work has shown that it includes
rock formations of several different ages.

Further work was done in the East Kimberleys by T
Blatehford 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 aceepted.

In 1924 investigations were carried 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,
During his investigations, in Western Australia, Dr.
Wade was accompanied by T. Blatchford, while R. J.
Winters, formerly an officer of the Geological Survey
of the Northern Territory, acted as an assistant to the
party. This work greatly advanced our knowledge of
the geology of the East Kimberleys and brought about
considerable alterations and additions to previous geo-
logical maps. Owing to the work in the East Kimberleys
being rather, rushed, however, the party unfortunately
overlooked the important Burt Range basin of palaeo-
zoie rocks, and formed the conclusion that the East Kim-
berleys had mo oil-bearing possibilities.  The present
work also indicates that the age determinations of the
rocks are at fault in a few instances.

Valuable information concerning the geology in the
vieinity of Argyle Station is contained in a reporti pre-
pared by T. Blatehford n 1927, who in the company of
E. deC. Clarke, 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’’ rock 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 reference to the bibliography it will be seen that,
in addition to the fieldwork, examinations of fossil col-
lections and of suites of rock specimens and of minerals
fiave been carried out at various fimes. This work has
been of great value to our present knowledge of the geo-
logy of the East Kimberleys.
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Fig, T.—Acrial view looking north (Right Oblique 114, Run 127) of portion of the Burt Range Basin.
Palacozoic sediments meet the Pre-Cambrian complex with a faulted jumetion on the eastern side of the
photograph, while there is an apparent overlap between the two on the western side.

(Photograph reproduced with permission of Joint Intelligenve Committee, A.H.Q., Melbowrne.)

ig. 2.—View of north-eastern bamk of Beln River at the south-eastern edge of the
Argyle Basin. Voleanic agglomerate can he seen underlying the hasal shales of the
Negri Series. (Photo: C. Teichert, donated.)



Fig. 3-—Aerial view looking north (Right Oblique 4, Run 128) from vicinity of Mt.
Brooking. The Mt. Brooking series is in the south-east corner, and can he seen meeting the
Pre-Cambrian complex with a faulted junction on its western side, and extending north-
casterly to connect with the Burt Range Basin. Several major faults which intersect at
Mt. Hensman are also well shown,

(Photograph reproduced with permussion of Joint
Intelligence Committee, A.H.Q., Melbourne.)

Tig., 4.—View looking north-easterly of a conglomerate hill in a down faulted block of
(?) Permian vocks, about #-mile north-east of Cockatoo Spring.
(Photo: R. S. Matheson, Neg. No. 590.)



Fig. 5.—View looking north-easterly along the Rosewood Limestone Wall
sediments occur to the south-east, and basaltic rocks to the north-west.

Cambrian
(Photo: R. S. Matheson, Neg, No, 593.)

Fig. 6.—View looking north-easterly towards the Carbouiferous and
(%) Permian sections in the central part of the Burt Range. The erosion
searp is composed chiefly of the basal (?) Permian conglemerate.

(Photo: C. Teichert, donated.)

of

Tig. 7.—View of south-western side of Mt. Panton, Hardman Basin, which is composed
limestones and shales of the Negri Series.

(Photo: R. S. Matheson, Neg. No. 599.)



Fig. 8.—Distant view of south-eastern side of J+40 hilll White Mountain Range,
Hardman Basin, which is composed chiefly of Cambrian sediments, but is capped by a thin
layer of lacustrine sediments of Tertiary age. The entire slope in the foveground is also
composed of Tertiary rocks (marls and siltstones capped by chert).

(Photo: R. 8. Matheson, Neg. No. 597.)

Fig. 9—View of Upper Devonian, cross hedded sandstone vesidual in the ¢¢Cockatoo Sands.’”’
(Photo: R. S. Matheson, Neg. No. 587.)

Fig. 10.-~View south along Carlton Range. A steeply dipping fault forms the hackhone
of the range, and is the junction hetween basaltic roeks to the west and Upper Devonian
sandstones to the east.

(Photo: C. Teichert, donated.)
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