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STATE OF WESTERN AUSTRALIA.

Report of the Department of Mines of the State
of Western Australia for the Year 1953.

Tothe Honourable Minister for Mines:

Sir,—1I have the honour to submit. the ‘Annual Report: of  the: Department -of :Mines of phe
State of “Western -Australia- for-the 'year.1953;: together with reports from  the -officers:controlling
Sub-departments and comparative tables. furnishing statistics relative to the Mining Industry.

I have etc.,

Perth, 5th April, 1954,

A H. TELFER,
Under Secretary for Mines.

Division 1.

The Honourable Minister for Mines:

I have the honour to submit, for your informa-
" tion, a report on the Mining Industry for the year
1953.

The estimated value:of: the: 'mineral ‘output: of
the: State for: the year was' £9,5629,123 (calculating
gold -at- £4-4s::11.45d. per fine-ounce), an increase
in'value of £1,149,809 c¢ompared with the preceding
twelve: months. The estimated . value of the.ex-
change premium paid to gold .producers amounted
to. £A9,264,009, added to which,. the :overseas. gold
sales premium of £A535,330.received by the Gold
Producers’ Association Litd. from sales of West Aus-
tralian ‘gold up to July, 1953, brought the  gross
value of all minerals to another new record of
£A19,328,462, an increase of £A2,201,956 compared
to:the 1952 production which was the previous
highest figure.

The estimated value of gold received at the Perth
Branch of the Royal Mint and exported in gold-
bearing material was £A12,763,762 but with the ad-
ditional . overseas - gold sales  premium . mentioned
above, totalled £A13,299,092 (and equalled 68.80 per
centé. of )all minerals). (See footnote to Table 1(a),
Part 11).

Other minerals realised: Coal, £3,043,267; asbes-
tos; 1 £707,364;  iron-ore:- (export), £682;162; pyrites,
£489,985; lead  ores ‘and -concentrates, £358,328;
iron-ore - (pig), - £221,006; - manganese; - £150,991;
silver, £89,401; tin, £63,129; tale, £30,932; gypsum,
£30,178; chromite, £29,717; beryl, £22,223; cupreous
ore (fertiliser); £21,004; tanto-columbite, £20,200;
clays, :£15,881;  “glauconite; £11,;182; antimony,
£10,313; felspar, £8,860; glass sand, £4,690; wolfram,
£4,473; scheelite, £3,361; copper ore; £3,199; ochre,
£2,887; barytes, £1,790; zinc - (by product), £1,367;
bentonite, £741; vermiculite, £348; graphite, £180;
fuller’s earth, £79; magnesite, £73; and zinc ore

- (fertiliser), £50.

Dividends paid by Mining Companies amounted
to: £1,432,852; -an increase of £353,;481 “‘when com-
pared with the previous year '(see Table 6 part 11).

To:the end of 1953, the total amount distributed
by gold mining companies was £49,740,655.

To the same date the progressive value of the
mineral production amounted to £278,619,483 of
which gold -accounted .for £236,361,085 based on
normal: values; but the premium-on: the sale’ of

gold during years 1920-1924, payments. under the
Gold Bounty Act; 11930,  plus:the ‘additional prem-
ium from overseas sales ‘distributed  during 1952~
1953 “increase ‘the -total ‘value of gold and mineral
production: by £113,771,020, ' making ' a ‘gross pro-
gressive value of £A392,390,503.

GOLD.

The quantity. of gold reported as being received
at . the Perth. Branch: of the.: Royal :Mint
(818,515.65 fine  ounces), together . with that con-
tained in gold-bearing material exported for treat-
ment (5,396.30  fine ounces), totalled 823;911.95 fine

ounces and exceeded that of the previous. year.by
93,936.89 fine ounces (vide Table 1 (a) of Part 11).

Similarly, the total gold yield for the year re-
ported. directly -to. the Department by the pro-
ducers was 823,331.06 fine ounces, -which consti-
tuted an increase of 95,863.22 fine ounces, in com-
parison with the pervious year’s figures (vide Table
3 of Part 11).

The slight variation 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 treatment, is not all necessarily produced ‘dur-
ing - the calendar year under review, a: certain
quantity -being -in thetransitory stage from  the
producer at the end of the year. The former total
is accepted as the official production of the State
on. account of its realised monetary value, whilst
the -latter is  utilised mainly in. tracing the gold
back -to-its source, i.e. individual mine production
to which a respective ore tonnage can be applied.

The calculated average value ‘per ton of ore
treated in-the State as a whole decreased from
23.529 'shillings per ton in 1952 to 22.065 shillings
per ton in"1953, calculating ‘gold at the old rate of

£4 4s. 11:45d. per fine -ounce, but the exchange

premium rate; which remained unchanged through-
out the year (264.70 per cent)) ‘would more than
treble this estimate. For the East Coolgardie Gold-
field  (which: produced 58.9- per. cent. of the State’s
yield of gold), the calculated average value of the
ore treated ~decreased from 22.480 -shillings  to
22.456 -shillings ‘per ton. The estimates for Mur-
chison (Big: Bell. Mines Litd. and Hill 50 G.M. N.L.)
Mt. Margaret (Sons of Gwalia Ltd.), Coolgardie
(New - Coolgardie G.Ms. N.L.), Dundas (Central
Norseman Gold Corpn. N.L.), and Yilgarn (Great




Western Cons.), were 17.300s. (13.842s.); 23.315s.
(25.979s.); 36.968s. (45.353s.); 40.287s. (42.027s.);
and 11.735s. (15.756s.) respectively. Figures for
1952 being shown in parentheses.

The tonnage of ore reported to have been treated
in 1953, viz. 3,169,875 tons, was 543,263 tons or
20 per.cent more than the previous year and con-
stituted 73.8 per cent. of the State record tonnage
established in 1940.

‘The . followinig. tonnage increases were reported
from the respective Goldfields—Kimberley 52, Ash-
burton- 36, Peak -Hill 118,937, Murchison: 33,855, Mt.
Margaret 14,670, North Coolgardie 2,932, East Cool-
gardie 115,318, Coolgardie 2,210 and Yilgarn 361,768;
those: fields showing a reduction in tonnage being
Pilbara: 2,394, West Pilbara 20, East Murchison 136,
Yalgoo 196, Broad “Arrow 302, North-East  Cool-
gardie 278 :and Dundas 3,190.

In the East Coolgardie Goldfield where output
was. up 115,300 tons or 6.7% more than the pre-
vious year, Lake View & Star: Ltd. reported -an
increase of-47,400 tons; followed similarly by Great
Boulder Pty.: G:M’s. Ltd. with " 33,250; ‘Gold Mines
of Kalgoorlie ' (Aust.) Ltd. : 19,630, ‘South Kalgurli
(Cons.) Litd. 8,450, Boulder Perseverance Ltd. 4,400,
?nd the Kalgoorlie Enterprise Mines Ltd. with 2,350
ons.

Anglo Westralian Mining Pfy. Litd, and -Great
Western Consolidated were solely responsible for
the higher output of the Peak Hill and Yilgarn

Goldfields respectively, while Sons of Gwalia Ltd. -

pleluyed a similar role in the Mount Margaret Gold-
field.

Credit for the improvement in the Murchison
figures went to Hill 50 G.M’s. N.L. with an increase
of 30,000 tons, whilst Big Bell Mines Ltd. exceeded
their previous year’s tonnage by 2,350.

. Apart from slightly lower outputs in-the Dundas
by Central Norseman Gold Corporation.and Pilbara
by Blue Spec Mining..Coy. N.L;; the state of the
industry in the remaining Goldfields appeared: to
be fairly static.

West Australian gold included -in sales on open
dollar markets by the Gold:Producers’ Association
Ltd. between August 1952 and July 1953, totalled
684,726.16:fine ounces; the extra premium‘received
therefrom, ‘in excess of the Mint value, amounted
to: £A535;330, 'an  average of '15.636 shillings" per
fineounce. This ‘amount ‘was~ distributed ‘to the
producer members: during Janualy, April, “July and
Ncvember;

Although distribution of August to October sales
proceeds had not been made before the close of the
year, it was significant to note that the gross
premium received: by .the Association had fallen to
a few pence per ounce; and prospects of: further
relief to the industry from this. source have con~
siderably receded.

MINERALS.
Mineral .activity was well maintained -and the
North  ‘Western fields “in particular. received con-
siderable attention.

From these 'fields ‘came -Asbestos @ and Iron,

~Antimony, Beryl,  Chrome, - Copper, Lead, Man-

ganese,  Wolfram: and: Zinc. The more southern
fields: produced: particularly Pyrite,  Gypsum,:Clays,
Felspar and- Talc; in addition to: Lead, Tin and
Copper.

The search for minerals is: of course greatly
governed by the State of the market. Prices have
to be reasonably good and stable to: permit of
operators undertaking operations in areas like the
North-West ~where ‘production’ costs, flelghts, ete.
are high.

Unfor tunately with some minerals such as Liead,
the prices fluctuate considerably, and producers are
under the strainof ‘insecurity all‘ the time.

At the moment there appears to be an upward
tendency -in- prices of ‘minerals: and metals and’it
is to be hoped that this is:maintained.

Prospecting. for Uranium' continues; most oper-
ators- being-constantly on the alert for any signs
of radio activity in:the formations worked or ex-
amined.

At Dundas concentrated work by way of trench-
ing ‘and drilling is ‘being systematically carried on

The recent finds in the Northern Territory and
Eastern: States have given added fillip to the search
in"Western Australia:

COAL.

At Collie, operations have steadily continued in
the:mechanisation:of: the older Collieries, develop-
ment of new ones; and establishment of two new
open=cuts:

With three active producing Companies in the
field, and a large output, the emphasis is now likely
to 'be on quality and economic: production. - The
hectic: post’ war scramble for Coal of any descrip-
tion ‘has subsided and the marketing ‘angle must
now be closely watched by producers.

COMPARATIVE MINERAL  STATISTICS.

_— 1952, 1953, Variation.
Gold— .
Reported to Department : :
-Ore_(tons) ... : 2,626,612 8,169,875 + - 543,263
-Gold (fine ozs) 727,468 823,331 -+ 95,863
Average Grade (dwts. per ton) 5-539 5-195 — 0-344
Men Employed 6,394 6,359 — 35
Dividends (£A) 1,079,371 1,482,852 4 353,481
Mint. and. Export :
Gold (fine ozs.) . ... 729,975 823,912 + 93,937
Estimated Value (£A) 11,847,917 - 13,299,092 . 1,451,175
Coal—
Reported to Deparbment :
Tong...... . 830,461 886,182 + 55,721
Value (£A) 2,457,296 8,043,267 4. 585,971
Men . Employed 1,281 1,463 o 1820
Other Minerals—
Reported  to Department :
Value (£A) . 2,281,293 - 2,986,103 +:::704,810
Men . Employed 964 936 — 28
All Mineralg—
Value (£A) . . 17,126,508 *19,328,462 + 12,201,956
Men Employed 8,639 8,758 + 119

* New. record (previous highest figure being for:1952).




Parr IL.—MINERALS.

TABLE 1.—Quantity and Value of Minerals, other than Gold and Silver, produced during Years 1952 and 1953.

Increase or Decrease for year,

-
1952. 1953, compared with 1952.
Description of Minerals.
Quantity. Value. Quantity. Value. Quantity. Value.
Tons. £A, Tons. £A. Tons. £A.
ﬁnﬁimony Ore and Concentrates 26458 43,397 358-43 10,318 | + 93-85 | — 33,084
sbestog—
Chrysotile 652-35 37,255 605-58 65,769 | — 46-77 | + 28,514
Crocidolite 2,940-09 557,861 3,795-40 641,595 | | 855-31 | + 83,734
Barytes .... 9-00 50 211-87 1,790 | +  202-87 | + 1,740
Bentonite 586-00 2,036 217-70 741 | — 368-30 | — 1,295
Beryl Ore 85-29 14,562 12462 22,223 | + 39:33 | + 7,661
8{1romite 773-00 11,100 1,968-00 29,7117 | + 1,195-00 | 4 18,617
ays—
Cement Clay .... 15,310-10 5,664 13,619-90 5,266 | — 1,690-20 | — 398
Fire Clays : ) .
Kaolin Type ... ... 1,772-00 1,684 1,424-95 1,359 | — 34705 | — 325
Kaolin and Other Type.... 7,836-00 7,836 7,393-00 7,393 | — 443-00 | — 4¢3
White Clays : .
Ball Clay (Ceremic) 780-00 3,000 458-00 1,768 | — 322:00 | — 1,237
Kaolin (Filler Material) .... 267-75 1,303 20-00 100 | — 247-75 | — 1,203
Coal 830,461-20 2,457,296 | 886,182-20 8,078,078 | + 55,721-00 | + 615,777
Corundum e 54-00 380 Nil Nl —— 54-00 | — 380
Copper Ore 15-51 1,188 50-29 3,199 | + 34-78 | + 2,011
Cupreous Ore (Fertiliser) 1,643-59 21,595 1,948-08 21,004 | + 304-49 | — 591
Dolomite v 555-25 2,423 Nil Nil — 555-25 | — 2,423
Felspar ... 2,503-50 10,452 2,127-00 8,860 | — 376-50 | — 1,592
Fergusonite . <17 165 Nil Nil — 17— 165
Fuller’s Barth ... 25-00 125 15-75 79 | — 9-25 | — 45
Glass Sand 7,669-12 5,629 6,905-74 4,690 | — 763-38 | — 939
Glauconite 230-00 7,305 319-50 11,182 | + 89-50 | 4 3,877
Graphite Nil Nil 20-00 180 | -+ 20-00 | 4 180
Gypsum .... 50,331-56 33,257 40,247-11 30,178 | — 10,084-45 | — 3,079
Iron Ore—
For Pig 17,703 +45 226,844 16,851-77 221,006 | — 851-68 | — 5,838
L E(:i{ported 204,945 -00 203,238 | 687,895-00 682,162 | -- 482,950-00 | + 478,924
ead ...
Silver-Lead .... » Ore and concentrates 7,448-98 935,200 6,425-48 358,328 | — 1,023-50 | — 576,872
Silver-Lead-Zinc ) )
Magnesite 1,054-67 2,842 19-60 73 | — 1,035-07 | — 2,769
Manganese 5,044-80 35,634 | . 16,324-00 150,991 | + 11,279-20 | + 115,357
Ochre— .
Red ... 29655 3,252 286-67 2,742 | — 9-88 | — 510
Yellow Nil Nil 20-50 145 | + 20-50 | + 145
Pyrites 53,577-00 422,029 59,248-00 489,985 | + 5,671-00 | + 67,956
Tale 1,223-61 14,683 2,228-07 30,932 | -+ 1,004-46 | 4 16,249
Tantalo/Columbite Ore and Concen-
trates ... . W 7-02 10,010 8-09 20,200 | -+ 1-07 | -+ 10,190
Tin . 97-80 68,716 113-27 63,129 | - 15-47 | — 5,587
Tungsten—
Scheelite (1b.) 5,139-00 3,691 6,520-00 3,361 | 4+ 1,381-00 | — 330
Wolfram (lb.) 60,352 00 46,018 7,733-00 4,473 | — 52,619-00 | — 41,545
Vermiculite . 62-00 744 29:00 348 | — 33:00 | — 396
*Zine (Metallic) Nil Nil 11418 1,376 | -+ 114-16 | + 1,376
Zinc Ore (Fertiliser) Nil Nil 10:00 50 | + 10-00 | -+ 50
Total 5,198,464 5,969,775 + 771,311
TABLE 1 (a).—Quantity and Value of Gold and Silver exported and minted during Years 1952 and 1953.
i Fine ozs. £A, Fine ozs. £A. Fine ozs. £A.
Gold (Exported and Minted) 729,975-06 | 111,847,917 | 823,911-95 | 113,299,092 | + 93,936-89 | + 1,451,175
“Silver (Exported and Minted) ' 199,153-41 80,125 | 229,364-39 89,401 30,210-98 | -+ 9,276
Total ) J ‘ 13,388,498 ’ \ + 1,460,451

‘ 11,028,042 i

* By-product from Silver-Lead-Zinc mining,.
for 1952 and 1953 respectively from Gold Producers Association, Ltd,

t Including Overseas Gold Sales Premium of £A539,358 and £A535,330




L3}

TABLE 2.—Value and Percentage of Mineral Faports in relation to the Value of Total Hxports from
Western Australia.

Mineral BExports
Year. Total Ixports. (exclusive of Percentage.
Coal).
£ £

1902 9,051,358 7,530,319 83-20
1903 10,324,732 8,727,060 8453
1004 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 7617
1908 9,518,020 7,151,317 75-13
1909 vee . e 8,860,494 5,906,673 66-66
1910 8,299,781 4,795,654 57-78
1911 10,606,863 7,171,638 67-61
1912 8,941,008 5,462,499 61-09
1913 9,128,607 4,608,188 5048
1914 8,406,182 3,970,182 47-23
1915 6,291,934 2,969,502 47-19
1916 10,878,153 6,842,621 62-92
1917 9,323,229 5,022,694 53-87
1918 6,931,834 2,102,923 30-34
1019 14,279,240 6,236,585 43-67
1920 e e e 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 .- . v 11,999,500 3,259,476 27-16
1924 13,808,910 1,424,319 13-24
1925 18,642,852 173,126 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 e . e 14,266,650 4,333,421 30-37
1032 16,771,465 5,657,870 33-74
1933 18,098,214 5,328,869 29-44
1934 e ‘e . 16,784,705 5,759,324 34-31
1935 17,611,647 5,608,721 32-36
1936 19,564,716 7,130,381 36-45
1937 e ‘e .o 21,594,942 9,026,313 41-80
1938 e e e 24,220,864 10,417,458 4301
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 5058
1942 e e . 20,681,284 8,476,622 40-99
1943 18,014,340 6,539,295 36-30
1944 19,453,001 (a) 1,282,867 6-59
1945 20,170,624 (by 205,587 1-02
1946 26,342,125 (b) 211,890 0-80
1947 42,389,125 (c) 4,162,892 9.82
1948 57,779,996 (b) 342,646 0-59
1949 58,197,775 (b) 465,124 0-80
1950 78,804,864 (b) 531,245 0-67
1951 e | 115,880,457 (d) 7,479,601 6-45
1952 101,620,138 (c) 7,952,834 7-82
1953 e | 106,678,014 ()13,239,076 12-41

Total since 1902 ... 11,219,070,808 274,516,342 22-52
Exclusive of Arsenic prior to 1935. 1 Including Ship’s Stores. (a) Approxi-
mately 25 per cent. of gold production for year exported. (b) No gold bullion
exported. (¢) Approximately 50 per cent. of gold production for year exported.
(d) Approximately 66 per cent. of gold production for year exported. (e) Ap-

proximately 86 per cent, of gold production for year exported.




Comparative Statistical Diagrams
showing:

OUTPUT AND VALUE OF GOLD AND OTHER MINERALS,
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DIAGRAM OF GOLD 0U®PUY

Showing Tormage Treated (as reported to Mines Depti ), the Total Oubput of Gold Bullion, Concentrates etc,
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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 GQoldfields of the total reported, and. the average value of the
yield of Gold per ton of ore treated.

. Average Value per ton of
Reported Yield. Percentage for each Ore Treated, ((gol dat £4
Goldfield. s, 11.454 fin
Coldfield. 8. 11.45d. per fine oz.).
1952, 1953. 1952. 1953. 1952. 1953.
Fine ozs. Fine ozs. 9 9 Shillings. Shillings.
1. Kimberley 391 238 6-054 6-029 # &
2. West Kimberley
3. Pilbara ... 12,938 7,974 1-779 -968 96695 75:500
4. West Pilbara ... 15 4 -002 -001 65-110
5. Ashburton 18 84 002 -010 243-872 165-542
6. Gascoyne
7. Peak Hill 5,603 9,013 <170 1-095 15-758 13-800
8. East Murchison 1,350 1,199 -186 148 237960 294455
9. Murchison 75,319 101,030 10-354 12-271 13-842 17-300
10. Yalgoo ... 454 423 062 -051 72-076 106-321
11. Mt, Margaret ... 27,982 29,140 3-846 3-539 25-979 23-315
12. North Coolgardie 34,830 - 36,459 4-788 4-428 52-845 52-565
13. Broad Arrow ... 3,225 2,650 <443 -310 61-544 48-083
14. North East Coolgardie 950 384 -131 -047 69-030 36-611
15. REast Coolgardie 454,932 484,949 62536 58-901 22-480 22-458
16. Coolgardie 22,867 19,601 3-143 2-380 45-353 36-963
17. Yilgarn ... 7,480 55,630 1-028 6-757 15-756 11-753
18, Dundas .... 78,914 74,185 10-848 9-004 42-027 40-287
19. Phillips River .... 189 479 026 - 058
20. Outside Proclaimed Goldfields 11 39 002 005
Totals and Averages ... 727,468 823,331 100-000 100-000 23-529 22-066

The total yield of the State is shown in Table 1, being the amount of the gold received at the Royal Mint, the
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 1952 and 1953.

1952, 1953.
Tons of Gold Ore Tine ounces of Gold Tons of Gold Ore Fine ounces of Gold
raised and treated. | produced therefrom. | raised and treated. | produced therefrom.
Goldfield.
Per man Per man Per man Per man
Per man employed Per man employed Per man employed Per 1ma,n employed
emulx)llgg: d above and en:lII)llggred above and el:g(ll:g ed above and exlxllsdtged above and
) under- ; under- 2 under- » under-
ground. ground. | & ound. ground. ground. ground. ground. ground.
Tons. Tons. Fine ozs. | Fine ozs. Tons. Tons. Fine ozs. | Fine ozs.
1. Kimberley ... 78-11 10-50 5-25
2. West Kimberley ...
3. Pilbara 155-70 63-85 177-22 76-68 157-42 56-79 133-91 48-31
4., West. Pilbara 20-00 6-66 15-33 5-11
5. Asbburton ... 21-50 10-75 41-58 20-79
6. Gascoyne ...
7. Peak Hill ... . | 3,322-81 514-80 509-35 78-91 | 5,044-40 92480 819-32 150-21
8. East Murchison ... 37-07 9-64 103-85- 27-00 31-45 9-35 108-44 32-23
9. Murchison ... e | 1,566-97 746-78 | . 255-31 123-29 |. 1,545-52 767-97 313-38 155-72
10. Yalgoo 59-44 24-31 50-43 20-63 37-44 16-92 45-64 20-54
11. Mt. Margaret 598-07 258-49 182-89 79-04 573-92 288-52 157-18 79-02
12. North Coolgardie ... 368-36 177-75 229-14 110-57 390-22 184-71 240-59 113-88
13:-Broad - Arrow 60-09 28-61 40-31 19-20 112-63 41-71 62-85 23-28
14. North-East Coolgardie ... 53-16 22-49 43-19 18-27 55-70 20-25 28-58 8-57
15. East Coolgardie ... 977-39 501-38 258-63 132-67 | 1,095-91 550-75 289-68 145-58
16. Coolgardie .... 231-53 135-54 123-60 72-36 234-60 132-87 101-83 57-67
17. Yilgarn 26885 97-88 49-86 18-15 | 1,914-74 802-58 264-90 111-03
18. Dundas 712-13 411-13 352-29 203-38 651-37 381-29 308-90 180-81
19. Phillips River 94-52 15-75 239-62 59-90
20. Outside Proclaimed Gold-
fields
Total Averages ... 839-44 410-79 23249 113-77 | 1,015-66 498-48 263-37 129-26
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TABLE: 5.

Outpn 10f Gold from the several Stutes of Australia, the Northern Territory, Papua, and Mandated” Térﬁtory
of New Guinea, and the Dominion of New Zealand, during 1953.

Percentage of Total.
State. Output of Gold. Value, *
Output of Qutput of
Commonwealth. Australasia.
Fine ozs. £ % %
Western Australia 823,912 3,499,753 68-839 66684
Victoria ... 63,917 271,502 5-340 5:173
New- South Wales 26,461 112,399 2-211 2:142
Queensland 91,887 390,311 7-677 7-437
Tasmania, .. . .. 16,988 72,160 1-419 1-375
South Austra,ha, 443 1,881 0-037 0-036
Territory of Papua, and \Tew Gumea 120,848 513,329 10-097 9-781
Northern Territory . ... 52,423 222,678 4-380 4-243
New Zealand ... 38,656 164,200 3-129
1,235,535 5,084,013 100-000 100-000

* Par Value (£4 4s. 11-45d. per fine ounce.)

TABLE 6.

Dividends, etc., paid by Western Australian Mining Companies during 1953, and the Total to 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
1953. to end of
1953.
£ £

Pilbara Various Companies. ..., 26,513

Peak Hill' .. do. do, 199,305

East- Murchison do. do. 1,914,053

Murchison - ... ... | Hill 50 Gold Mine, N.L. ... 168,750 465,626

Various ‘Companies 2,764,945

Mt. Margaret .. | Sons of Gwalia, Ltd. 2,075,050

. Various Companies 958,286

North Coolgardie ... do. do. 712,551

Broad Arrow do. do. 92,500

North-East Coolgardxe do. do. 129,493

East Coolgardie = ... .... | Boulder Perseverance, Lid, 28,102 (@) 2,684,756
Golden Horseshoe (New), Ltd, ... 11,458 | (b) 4,101,670 -

Gold Mines of Kalgoorlie, Ltd. ... 96,055 1,067,166

Great Boulder Proprietary G.M’s., Ltd. 187,500 7,621,900

Kalgoorlie Enterprise Mines, Ltd. 287,375

‘Lake View and Star, Ltd. 393,750 (c) 6,480,166

North Kalgurli (1912), Ltd. 120,312 1,763,436

South’ Kalgurli Consolidated, Ltd 15,625 1,234,098

Various Companies ... . 11,101,894

Coolgardie ... <. | New: Coolgardie G.M., N.L. 21,300 21,300

. Various Companies = ... 388,700

Yilgarn do. do. (d) 1,205,556

Dundas . .... | Central Norseman Gold Corporatlon, N. L 390,000 1,657,500

Various Companies ... 786,162

Totals ... 1,432,852 49,740,655

(a) Also £45,091 in bonuses and profit-sharing notes in years 1935-36. (b) Also £55,000. Capital returned in

year 1932 and £42, OOO in bonuses and profit-sharing notes in year 1934. (c) Also £75,000 in bonuses and profit-sharing

notes and £93,750 Ca.pltal returned in'years 1932-35. (d) Also £67,725 Capital returned in 1948 by Edna May (W.A.)

Amalg&mated, N.L.
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TABLE 7.
Quantity and Value of Minerals, other than Gold and Silver, reported: to the Mines Departiment during 1953.
1953 Increase or Decrease as
: compared with 1952.
Goldfield, District or Mineral Field.
‘ Quantity. Value. Quantity. Value.
Tons. £A. Tons. £A,
ANTIMONY ORE AND CONCENTRATES—
Pilbara (Nullagine) . 358-43 10,313 -4~ 93-85 — 33,084
ASBESTOS (Chrysomle)—-— :
Pilbara .. .. . 341-69 7,087 - 148-97 -+ 4,003
West Pilbara ... 263 -89 58,682° | — 195-74° | + 24,511
ASBESTOS (Crocidolite)— ‘
‘West Pilbara ... 3,795-40 641,595 -+ 855-31 -+ 83,734
BARYTES
Murchison . . — 9-00 | — 500
‘North-East (Joolgatdle . 4222 380 | + 42-22 | + 380
Outmde Proclaimed Goldﬁeld 16965 1,410 4 169-65 -+ 1,410
BD\ITO\IITL——-
Outside Proclaimed Goldfield 21770 741 —  368-30 — 1,295
BERYL ORE—
Pilbara, .... 104.-49 18,649 -+ 34-80 - 7,108
Yalgoo ... . 8-00 1,390 -4 8-00 -+ 1,390
Coo]ga,rdle . . 10-06 1,782 | — 3-97 | — 955
Outmde Procla1med Goldﬁeld 2-07 402 - -50 + 118
CHROMITE—
Peak Hill 1,968-00 29,717 + 1,195-00 + V18,617
CLAY (Cement Clay)— ‘
Outside Proclaimed Goldfield 13,619-90 5,266 | — 1,690-20 | — 398
CLAY (Fire Clays)— ,
Qutside Proclaimed Goldfield 8,817-95 8,752 | — 79005 | — 768
CLAY (White Clay)— .
Murchison . . -— 41-75 — 207
Outsude Proclaimed Goldfield 478-00 1,863 | — 5280 — 2,233
COAL-—L :
Collie 886,182-20 3,073,073 -+ 55,721-00 -+ 615,777
COPPER ORE AND CONCENTRATES— .
Pllbara 32-93 2,424 e 17-42 -+ 1,330
West lebara, . 13-32 674 -+ 13-32 -+ 674
Phillips River (Copper chlpna‘ues) . - 94
Ottside Proclaimed Goldfield 4-04 101 | - 404 | - 101
CORUNDUM~— : .
Hast Murchison (Lawlers) — 54-00 | — -~ 380
CUPREOUS ORE (Fertiliser)—
Pilbara .... — 91-71 - 637
West Pilbara ... 67222 6,851 — 237-97 o 82
Ashburton 9-79 114 -} 8-04 -+ 83
Peak Hill 163-30 1,140 — 65-74 e 5,940
ast, Murchison 892-10 10,043 <= 55205 -+ 4,547
Turchison 25-54 461 - 2554 B 461
Mt. Margaret ... 9-50 73 1+ 265 | — T
Broad Arrow ... 22-00 368 -+ 22-00 e 368
Bast Coo]gardie 29-00 100 -+ 29:00 -+ 100
Dundas s 1269 117 -+ 1269 -+ 117
Phllhps River .. " 72-00 1,406 -} 8:00 4 84
Outs1de Proclanned Goldﬁeld 39-94 331 + 39-94 -+ 331
DOLOM_ITL—-
Murchison (Mt. Magnet) —  B55-25 | — 2,423
FELSPAR-—
Coolgardie . - 2,079-50 8,682 | — 42400 | — 1,770
Out51de Proclaimed C‘oldﬁeld 47-50 178 + 47-50 -+ 178
FDRGUSONITD——
7,1 bala (Marble Bar) —_ 17 | — 165
FULL\ ‘RS EARTH—
Outside Proclaimed Goldfield 15-75 79 | — 9-25 | — 46
GLASS SAND—
Oilts@de Proclaimed Goldfield 6,905-74 4,690 — 76338 | — 939
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TABLE 7—continued.
Quantity and Value of Minerals, other than Gold and Silver, reported to the Mines Depariment during 1953—

continued.
1053 Increage or Decrease as
) compared with 1952,
Goldfield, District or Mineral Field,
Quantity. Value. Quantity. Value,
GLAUCONITE (Recovered) Tons. £A. Tons. £A.
Outside Proclaimed Goldfield 319-50 11,182 -+ 89-50 -+ 3,877
GRAPHITE—
Qutside Proclaimed Goldfield 20-00 180 | + 20-00 | + 180
GYPSUM—
Yilgarn 25,216-00 19,041 — 8,838-00 - 2,651
Dundas . 12-00 6 | — 9-00 | — 47
Qutside Procla,lmed Goldfield 15,019-11 11,131 — 1,237-45 | — 381
IRON ORE (for Pig Iron) - )
Yilgarn . 13,175-88 185,670 4 180-98 + 6,265
Outside Proc]a.xmed Goldﬁeld 3,675-89 35,336 — 1,082-66 | — = 12,103
IRON ORE (Exported)—
West Kimberley 687,895 00 682,162 | +482,950-00 | 4 478,924
LEAD ORE AND CO\CL\’TRATES—-
Northampton .... . 4,776-11 284,524 — 923-28 - - 498,662
Kimberley . — 2-73 | — 291
Pilbara ... —  420-30 — 36,827
West Pilbara ... — 3079 | — 3;176
Ashburton e —  979:20 | — 96,977
West Kimberley — 316587 — 14,743
SILVER-LEAD ORE AND CO\ICE\ITRATES—
Pilbara .. 39377 20,975 +  393-77 + 20,975
West Pilbara ... 3-29 28 -+ 3:29 + 28
Ashburton 713-28 40,195 -+ 713-28 + 40,195
SILVER-LEAD-ZINC ORE AND CO\ICE\TTRATES——-
West Klmberley . 444-61 7,118 4+  444-61 - 7,118
Pilbara .. . e 9442 5488 | 94-42 + 5,488
MAGNESITE—
Coolgardie 19-60 73 | — 1,035-07 | — 2,769
MANGANESE—
Peak Hill .16,324-00 150,991 +11,279-20 + 115,357
OCHRE (Red)—
Kimberley 20-61 330 | 4+ 20-61 | + 330
Murchison 266-06 2,412 — 30-49 — 840
OCHRE (Yellow)—
East Collgardie 20-50 145 -4 20-50 - 145
PYRITES ORE AND CONCEVTRATE&—
Dundas . 59,248-00 489985 | 4 5,671-00 | 4+ 67,956
TALC—
East Coolgardie 108-70 487 + 40-45 -+ (214
Qutside Proclaimed Groldﬁeld 2,119-37 30,445 4+ 964-01 + 16,035
TA\I’lALO/COLU‘VIBITE ORE AND CONCENI‘RAL‘ES—— Ibs. 1bs. .
Greenbushes v 6,917-00 7,252 — 1,209-00 + 1,196
Pilbara .. 6,469-00 8,560 -+ 3,398-00 —+ 7,005
Coolgardle 2,454 -00 2,960 — 2,069-00 -+ 561
Qutside Proclaxmed Goldﬁcld 1,797-00 1,038 -+ 1,797-00 -+ 1,038
TANTALO/COLUMBITE ORE AND CONCENTRATES
(Microlite)—
Phillips River .... 487-00 390 | + 487-00 | + 390
TIN—
Greenbushes 41-41 23,311 -+ 553 | — 651
Kimberley — 06 | — 42
West Kimberley — 215 | — 120
Pilbara .... 70-97 39,386 +- 11-12 — 3,919
West Pilbara ... °59 310 | — 1-27 —_ 977
East Murchison -30 122 + -30 + 122
TUNGSTEN (Scheelite)— 1bs. 1bs.
Fast Murchison —  141-00 | — 52
Yalgoo ... 65-00 43 + 65-00 -+ 43
Mt. Marg a,ret 1,758-00 842 — 1,153-00 — 1,413
North Coolgardle 2,931-00 1,571 4+ 2,931-00 -4~ 1,571
Coolgardie 1,665-00 867 — 422-00 — 517
Yilgarn 101-00 38 |4 101-00 | + 38
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TABLE T—conitnued.
Quantity and Value of Minerals, other than Gold and Silver, reported to the Mines Department during 1953—

continued.
- Increase or Decrease or
1953. compared with 1952,
Goldfield, District or Mineral Field.
Quantity. Value. Quantity. Value.
TUNGSTEN (Wolfram)— Tons. £A Tons. £A.
Pilbara, ... —46,883-00 | — 37,686
Murchison 6,731-00 3,861 | — 5,446-00 | — 3,676
Yalgoo .... 1,002-00 612 | — 290-00 | — 183
VERMICULITE—
Qutside Proclaimed Goldfield 29-00 348 | — 33-00 | — 396
ZINC (metallic)—
West Klmbellev 109-78 1,376 -+ 109-78 -+ 1,376
Pilbara 4-38 nil + 4-38 nil
ZINC ORE (Bemllser)m—
Pilbara ... 10-00 50 + 10-00 S 50

TABLE 8.

Total Coal output from Collic Coalfield during 1952 and 1953, estimated Value thereof, Number of Men
employed, and Output per Man as reported Monthly.

Men Employed. Output per Man Employed.
Year. Total. | Estimated
Output. Value. Above Under Alﬁ:’;e:nd Above Under AZ(:;efnd
ground. | ground. ground. ground. | ground. ground.
Tons. £A. No. No. No. Tons. Tons. Tons.
Deep Mining—
1952 ... 419,117 1 1,291,968 309 717 1,026 1,356 584 408
1953 ... 493,035 | 1,730,919 355 816 1,171 1,389 604 421
Open Cut Mining—
1952 ... 411,344 | 1,165,328 255 255 1,613 1,613
1953 ... 393,147 | 1,342,154 292 292 1,346 1,346
Totals—
1952 ... 830,461 | 2,457,296 564 717 1,281 1,472 1,158 648
1953 ... 886,182 | 3,073,073 647 816 1,463 1,370 1,086 606

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

TABLE 9.

Total Number and Acreage of Lease, Mineral Claims and Prospecting Areas held for Mining on the 31st December,
1952 and 1953.

1952. 1953.
Leases and Other Holdings.

No. Acreage. No. Acreage.

Gold Mining Leases on Crown Lands .. 1,451 27,617 1,335 24.860
Gold: Mining Leases on Private Property 25 600 25 594
Mineral Leases on Crown Lands . 251 43,294 253 43,155
Mineral Leases on Private Propelty 21 2,079 ) 19 2,069
Mineral Claims . 244 19,638 342 23,318
Prospecting Areas ... *513 12,565 *537 9,285
Totals e 2,305 105,793 2,511 103,281

* Includes 68 Prospecting Areas for Minerals of a total of 1,522 acres.
T Includes 97 Prospecting Areas for Minerals of a total of 5,297 acres.




Average number of Men reported as engaged in Mining during 1952 and 1953.
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PART IV,—MEN EMPLOYED.

TABLE 10.

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

1952. 1953. 1952. 1953. 1952. 1953,
Kimberley . . 5 5 5 5

West Kimberley bl
—_— Marble Bar 85 K 83 77
Pilbara { Nullagine 93 81 93 81
West Pilbara 3 1 . 3 1
Ashburton . 4 . . 4

Gascoyne . .
Peak Hill 71 60 . . 71 60
Lawlers 14 8 . . 14 8
East Murchison o? | Wiluna " 26 20 . . 26 20
Black Range ... 10 9 . . 10 9
que 439 442 . . 439 442
: eekatharra ... 39 35 . . 39 35
Murehison i Day Dawn .. 14 16 . . 14 16
Mt. Magnet ... 127 153 . . 127 153
Yalgoo 22 20 . . 22 20
Mt. Morgans .... 35 25 . . 35 25
Mt. Margaret ...? | Mt. Maleolm ... 265 286 . " 265 286
. Mt. Margaret 54 57 o 54 57
II\J'Ienzies . 160 148 5 7 165 155
! . larrin, 78 89 3 2 81 91
North Coolgardie 9 | Niagar a,g 24 22 ) 24 29
Yerilla 43 50 2 1 45 51
Broad Arrow . 163 104 5 4 168 108
’ 1 Kanowna . 40 35 4 4 44 39
Norf{h-East Coolgardie 9| Kurnalpi 6 3 9 3 3 5
. Tast Coolgardie 3,408 3,309 6 7 3,414 3,316
East Coolgardie 9| Bulong g 12 12 3 3 15 15
. Coolgardie 298 318 . . 298 318
Coolgardie +1 | Kunsnalling .. 18 21 18 21
Yilgarn 412 501 412 501
Dundas 388 410 388 410
Phillips River 12 8 i2 8

State Generally . .
Total, Gold Mining .... 6,364 | 6,329 30 30 6,394 6,359

MINERALS OTHER THAN GOLD.

Asbestos 228 243 228 243
Barytes . 3 3
Bentonite 4 1 4 1
Beryl ... 11 30 11 30
Clays ... 9 8 9 8
Coal ... 1,281 1,463 1,281 1,463
Copper Ore 1 2 1
Chromite 6 . 6
Cupreous Ore (Fertiliser) 18 18 18 18

Diatomaceous Earth . . -

Dolomite 1 . 1 .
Pelspar 10 9 10 9
Glass Sand 4 4 4 4

Glauconite 2 2 2 2.

Gypsum 43 26 43 26
Iron Ore 127 129 127 129
Lead .. 250 122 250 122
Magnesite 3 1 3 1
Manganese ... e 2 24 2 24
Ochre—Red and Yellow 2 2 2 2
Pyrites 188 209 188 209
Tale ... 5 6 5 6
Tantalo/Columbite ... 23 23
Tin ... 36 57 36 57
Tungsten—Scheelite 5 2 5 2
Wolfram 12 8 12 8
Vermiculite ... 2 2 2 2
Total, Other Minerals 2,245 2,399 2,245 2,399
Grand Total ... 8,609 8,728 30 30 8,639 | 8,758
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Showing the mnumber of deaths arranged m six classes in the Mines

and Quarries of Western Avstralia

75: M 75
70‘: ]_ 70
651 765
607" 60
H ).
g I
i ]
554 H-55
50+ H- 50
I i
45+ 45
i |
4077 40
357 T35
1 1
301 1730
E _;
25—: T 25
| i
201] H-20
I8 % 1
] 1©] B
Honion g i
ol|[ol|[All[9] I8
5 -: § 0 15
BRILe] 10 H .
ERitel 1O |
| O O .
1 Sl L
10. i wills) T 0
I |®] |
Kl 1
[%113 i
il EIHCRIE] 5
| |[@ @@ |
1]|® @] |
] 1@ ° I
il E i
,E (RO (TS RERRNT FWAAATS FNES') FURATY FANER S NN WY RTNE AU | N SU (UL ] o NS | QYOS § U ) (S WENEY (N WSS WENRE O USSP (LU ) VOGN [ SO0 VO W | SOUPES [ WP ) ) 5
o <t 0 O O — N W)W N0 O - NN W~ 0 O
ViR 2 2 B B8 888 28 ERREEEER555 B VR

I Explosions (@] Palls of Grovnd DXl In Shafts @ Misc. Undergrovnd 7] On Surface [Al Fumes




13

PART V.—ACCIDENTS.

TABLE 11.
MEN EMPLOYED IN MINES KILLED AND INJURED IN MINING ACCIDENTS

DURING 1952 AND 1953.

A.—According to Locality of Accident.

'

o bt o et o ot b ot - .
CPRNADITR BN ODOO IO 2

. R Ki
Killed. Tnjured. T°'°“Ilnlju‘f:§ and
Goldfield.

1952, 1953, 1952, 1953, 1952, 1953.
Kimberley 3 3
West Kimberley 7 7
Pilbara ... 6 4 6 4
West Pilbara ... . 2 8 11 8 it
Ashburton 1 1 1 1
Gascoyne
Peak Hill 4 3 4 3
East Murchison
Murchison . 1 . 37 32 38 32
Yalgoo ...
Mount Margare 1 11 30 12 30
North Coolgardie . 1 1 16 20 17 21
North-East Coolgardie
Broad Arrow ...
East Coolgardie 8 6 305 319 313 325
Coolgardie 17 19 17 19
Yilgarn ... 3 17 18 17 21
Dundas .... 2 1 50 64 52 65
Phillips River ...

Mining Districts—

Northampton ... 2 25 14 25 16
Greenbushes .
Collie 2 2 103 130 105 182
South-West 1 1 6 9 7 10
Totals 16 18 609 681 625 699

From the above Table it will be seen that the number of fatal accidents for the year 1953 was 18 as against 16 in

of the State Mining Kngineer, Division II, and the Chief Coal Mining Engineer, Division X.

B.~—According to Causes of Accidents.

1952, The number injured showed an increase of 72. These accidents are classified according to theircauses in the reports

1952. 1953, Comparison with 1952,
Cause.

Fatal. Serious. Fatal. Serious. Fatal, Serious.
1. Explosives e 2 6 4 10 2 4
2. TFalls of Ground b 50 3 Ti(e) — 2 21
3. In Shafts . 2 17 4 14 2 -~ .3
4, Miscellaneous Underground 2 403 5 427 3 — 24
5. Surface 4(a) 129(c) 2(b) 158(d) —_—2 29
6. Fumes 1 4 1 1 -~ 8
Totals 16 ’ 609 ) 18 681 2 72

(a) Includes 1 fatal accident in quarries.
(5) Includes 1 fatal accident in guarries.

(c) Includes 6 serious accidents in quarries.
(@) Includes 7 serious accidents in quarries.
(¢) Includes 2 serious accidents in puarries.




OIL,

The big event of 1953 was of course the location
of oil by West Australian Petroleum Proprietary
Ltd. at Rough Range, Exmouth Gulf, in the first
exporatory hole drilled. The Oil sands were en-
countered at ‘a ‘depth of-3,600 feet and continued
for the following 20 feet. A test made by the Com-
pany of the flow over a period of 25 hours ‘showed
23 barrels per hour.

This discovery in the initial drill hole was of
the greatest importance, and provided maximum
encouragement for further intense act1v1ty in the
sedimentary areas in the State.

The Company is continuing the hole after
cementing ‘off this flow, and proposes, to drill to
possibly 15,000 feet dependent upon the formations
encountered.

It has during the twelve months also carried out
an immense amount of geological, aerial and geo-
physical search, and has now sited a number of
drill holes, the programme covering which will be
entered upon during 1954. New drills have been
ordered from the United States and Australia and
all arrangements for their transport to the sites
are in hand. At the same time ground search of
its other areas is continuing.

The discovery of oil resulted in the formation of
a number of local and Australian Companies which
have “been granted Permits to Explore in various
parts of the State.

Some of these are already engaged in aerial and
ground surveys of the areas held.

The Freney Kimberley Company during the year
raised further capital and joined forces with an-
other experienced Qil Search company with the
object of deep drilling its areas in the Kimberleys.

This work will, it is anticipated, commence later
in 1954,

Should the first discovery be followed by- others
and economic oil fields result, the State of Western
Australia- will enter into a new era, and its de-
velopment should be accelerated beyond any pre-
vious expectation.

PART VI~—STATE AID TO MINING.

(a) State Batteries.

The number of State Batteries existing at the
end of the year was 20, including Northampton
Base Metal Plant, and there were no leased mills.

From inception to end of 1853 gold, tin and
tungsten ores to the value of £15,532,523, including
gold premium estimated at £5,112,277 have been
put through the State Batteries. Additional pre-
mium paid to the prospector from sales of gold
by the Gold Producers’ Association Ltd., amounts
to £36,375, and is included in the above total figure.
Of this amount £15,420,053 came from 3,009,170 tons
of gold ore, £94,577 from 81,818 tons of tin ore and
£17,893 from 3,843 tons tungsten ore.

During: the year ‘40,218 tons of ore were crushed
for 17,702 ozs. of bullion estimated to contain 15,003
ozs. of fine gold, 7 dwts 11 grs. of gold per ton of
ore. The average value of sands before cyanidation
was 3 dwts 3.5 grs. making the average head value
10 dwts. 14.5 grs. 4,293 ozs. of fine gold were pro-
duced from cyanide plants giving a total estimated
production for the year of 19,396 fine ozs. which
realised £316,841 including Gold Producers Pre-
mium:. In addition 248 tons of tungsten ores were
crushed for 2,056 1b. of concentrates which yielded
£1,273. Thus the grand total monetary yield from
all operations was £318,114.

The working expenditure for all plants was
£130,963 and the Revenue was £47,644, so that the
working loss was £83,319° which does not include
depreciation or interest. The capital  expenditure
since inception of the scheme has been £620,294 8s.
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7d. made up of £443,251 14s. 10d. from General
Loan Fund, £134,634 12s. 4d., from Consolidated
Revenue, £28,621 13s. 5d. from Assistance to the
Gold Mining Industry and £13,786 8s. 0d. from
Commonwealth Assistance to Metalliferous Mining.

i Head Office expendituré including insurance un-
der-the ‘Workers Compensation Act and pay roll
tax was £12,899 1s. 11d. as against £13,352 12s. 5d.
for 1952.

The working expenditure from inception to the
end of the year exceeds revenue by £481,065 3s. 6d.

(b) Geological Survey of Western Australia.

The principal work of the Geological Survey
Branch for the year 1953 is covered by the fol-
lowing reports published in Division IV of this
Report.

Report on a Spodumene Bearing Pegmatite on
Hampton Plains, Location 53, South of
Kalgoorlie, W.A.

Report on Prospects at Sunshine-Reward
Amalgamated Gold Mine, Edwards  Find,
Yilgarn Goldfield.

Report on a Reputed Titanium Deposit on the
Coolgardie-Norseman Road, 33 miles South-
West of Higginsville.

Report on Paringa Wheal Fortune Lead:Mine,
Northampton, W.A.

Report on a Manganese Deposit on M.L. 22T
in Temporary Reserve 1225H near Laver-
ton, W.A.

Summary Report on the Geology of the Mt. Ida
District, North Coolgardie, Goldfield.

Report on Water Supply, Yerecoin District.

Further Report on Water Supply for East
Kimberley Cattle Stations.

An Outline of the Geology of the Country
about Linden, North Coolgardie, Goldfields.

Report on a Manganese Prospect near Naen-
dip, Kent District, South-West Division,
W.A.

Report on the Broad Geological Structure of
the Phillips River, Goldfield, W.A.

Report on Underground Water Supply problem
at Gabbin, South-West Division, W.A.

Report on Reconnaissance Testing for Radio-
activity in Phosphate Deposits, Dandara-
gan, W.A.

Report on Radioactivity near Dundas, Dundas
Goldfield, W.A.

Progress Report on Diamond Drilling, Collie
Mineral Field, W.A. (4) Bore No. 5—Site
D-Mineral Lease 449.

Progress Report on Diamond Drilling, Collie
Mineral Field, W.A. (5) Bore No. §—Site
H-Mineral Lease 48.

Preliminary Report on Government “Failing”
Drilling, Centaur Area, Collie Mineral
Pield, W.A.

Progress Report on Diamond Drilling, Collie

' Mineral Field, W.A. (6) Bore No. 7—Site A
—Mineral Lease 384.

Report on the Mt McMahon Mining Group,
Ravensthorpe, Phillips River, G.F.,, W.A.

Report on Alleged Molybdenite Deposit on
Location 41, Greenbushes, W.A.

Report on a Shale Deposit, East of Albany
Highway, Mundijong Area.

Report on Barite Deposits on M.C. 487H, Cran-
brook, South-West Division, W.A.

Inspection of Artesian Bore Sites at Dongara
and Yardarino.

During the year the following publications were
issued:— ‘
Annual Progress Report of the Geological
Survey of Western Australia for 1950.
Bulletin No. 107: A re-Survey of the Coolgardie
District, W.A,, by J. C. McMath, B.Sc., N.
M. Gray, B.Sc., & H. J. Ward, B.Sc.




Bulletin No. 103, Atlas No. 2 (Text and Atlas
No. 1 already issued).

Geological and Economic Maps of the Metro-
politan Area.

*Bulletin' No. 108: The Geology of the Irwin
River "and Eradu Coal Basins, by W.
Johnson, B.Sc. (Hons.), J. S. Gleeson, B.Sc.
and L. E. de la Hunty, B.Sc.

*Annual Progress Report of the Geological
Survey of Western Australia for 1951 and
1952.

The following reports have been compiled and
await publication:—
Mineral = Resources of Western Australia
Bulletin No. 6: Silver, Lead and Zinc, by
W. Johnson, B.Sc. (Hons.).
Mineral - Resources - 'of -~ Western - ‘Australia
" Bulletin No. 7: Vermiculite, Tale and Soap-
stone, Fuller’s Earth, Bentonite and Diato-
mite, by W. Johnson, B.Sc., (Hons.).
Mineral -~ Resources = of Western =~ Australia
Bulletin No. 8: Gypsum, by L. E. de la
Hunty, B.Sc., and G. H. Low, B.Sc.

In course of Preparation:
Bulletin No. 109: A Geological Survey of the
Ravensthorpe District, Phillips River Gold-
field, W.A., by J. Sofoulis, B.Sc.

Officers of the Survey have rendered varied types
of practical . assistance. to . individuals, syndicates
and. companies, as: well  as other Government De-
partments who have been . concerned. with: the ex-
ploration of mineral and  water resources. in all
parts of the State.

ASSISTANCE UNDER THE MINING
DEVELOPMENT ACT, 1902.

The following statement shows the sums ad-
vanced during the year 1953 under this Act:—
£

s. . d,
1. Advanced in aid of mining
work and equipment of
mines with machinery 160,850 7 9
2. N.A. :
3.7 Providing means of trans-
port equipment and sus-
tenance for Prospectors 9,218 6 5
4. Other assistance ... 226 0 ©
170,294 14 2

The receipts under this Act, exclusive of interest
payments amounted to:—

£ s. d.

1. Refunds of Advances 64,234 0 11
2. Prospecting Refunds 918 12 2
65,152 13 1

For the year 1952, the amount of assistance ad-
vanced under this Act was £289,868 18s. 5d.

PART VII—INSPECTION OF MACHINERY.

The Chief Inspector of Machinery-reports: that
the number of useful boilers registered at the end
of the year totalled 6,818 against 6,641 total for
the preceding year; showing an increase ‘after all
adjustments of 177 boilers.

Of the total 6,818 useful boilers, 3,694 were out
of use at the end of the year, 2,977 thorough and
943 working inspections were made and 3,124 cer-
tificates were issued.

Permanent condemnations totalled 20 and tem-
porary condemnations 11, three boilers were trans-
ferred heyond the jurisdiction of  the Act.

The total number of machinery :groups .registered
was 33,025 against 30,230 for the: previous year,
showing an increase of 2,795.

*These publications are still in the press.
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Inspections made total 26,251 and 6,146 certifi-
cates were granted.

The total miles travelled for the year were 78,375
against 85,839 miles for: the previous year, showing
decrease of 7,464 miles. The average miles travelled
per inspection were 2.6 as against 3.31 miles per
inspection for the previous year.

Three hundred and thirty-two applications for
angine drivers’: and: boiler attendants’ certificates
were - received and . dealt. with, and 284 certificates,
all class were granted as follows:—

Winding Competency (including certifi-
cates issued under Regulatlon 40 and
Section 60). ... " 8

First- Class Competency (1nclud1ng cer-
tificates issued under Regulations 40
and 45, and Sections 60 and 63). ...

Second Class Competency (including.cer-
tificates issued under Regulatwn 40
and Section 60) .

Third Class Competency (mcludmg cer-
tificates issued under Regulations 40
and 45 and Sections 60 and 63 of the
Act).

Locomotive Competency (mcludmg cer-
tificates issued under Regulatlon 40
and Section 60).

Traction Competency (mcludmg certlﬁ-
cates issued under Regulatxon 40 and
Section 60).

Internal Combustion Competency (m~
cluding certificates issued under
Regulation 40 and Section 60).

Crane and Hoist Competency (including
certificates: issued under Regulatlon
40 and Section 60). e

Boiler Attendant’s ‘Competency (mclud-
ing certificates issued under Regula-
tion 40 and Section 60). - 85

Copies 4
284

12

20

15

10

47

83

Total:

The total revenue from all surces during the year
was £13,529 10s. 2d. as against £12,492 17s. 1d.
previous year, showing an increase of £1,036 13s. 1d.

The total :expenditure for - the year ~was
£24,798 9s. 1d. against £20,962 2s. 3d. for the pre-
vious -year, showing an increase of £3,836 6s. 10d.

PART VIII—THE GOVERNMENT
CHEMICAL LABORATORIES.

The total number of samples received during the
yvear for examination was 18,439. This figure is
slightly “less’ than last year 21,115 and covered ‘a
great  variety of materials for either analysis or
for examination and report from- the  following
Departments—Mines, “Agriculture, Public Health,
Metropolitan Water Supply, Sewerage and Drain-
age, Public Works, Police, Factories, State Housing,
Industrial  Development, Government '‘Stores and
Tender Board, Charcoal Iron and Steel Industry,
Main . Roads, War Service Land Settlement and
Forests: ~Samples were also received from various
Commonwealth Government  Departments and.the
general public.

The number of samples. allotted to each of the
five divisions was as follows:—

Food, ‘drugs and toxicology ... 12,112
Mineralogy ‘ and ‘mineral chemistry 1,425
Agriculture, forestry, water supplies 3,977
Fuel technology 894
Industrial chemistry ... 31




The large number of samples recorded in the
Food, Drugs and Toxicology Division'is due to the
inclusion of field tests in connection with corrosion
tests on sewers for the Metropolitan Water Supply,
Sewerage - and -Drainage: Department.

The chief sources of samples for analyses and
chemical examination received by this 'division
were from the Public Health Department, Police
Department, Department of Agriculture, Milk Board
of ‘WA, and Water: Supply Department and  em-
braced a wide variety of products:including -human
and animal toxicological  exhibits, criminal : in-
vestigation exhibits, drugs and medicines, liquors,
trade wastes, "insecticides and fungicides, paints,
oils, explosives, river -and harbour - pollution
samples and a number of miscellaneous products.
The programme.of work on sewer corrosions under-
taken - in co-operation. with: the Water Supply,
Sewerage and .. Drainage  Department. continues.
Most of this work is done at the annexe laboratory,
Lincoln Street.

The chief sources from which samples were re-
ceived by the Mineral Division were the Government
Geologist, State Batteries: and the general public.
Its activities are largely concerned with the de-
velopment of the mineral industry in this State.
Apart from general analyses and assaying a large
number of minerals and ores of potential economic
value were examined. Metals, alloys and building
materials were also examined for their suscepti-
hility to corrosion and for compliance with specifi-
cations.. Many specimens and ores were tested
for radio-activity both departmentally and for the
general public samples are tested free to assist the
search for radio-active minerals in this State.

Of the 3,977 samples handed by the Agricultural
Division, 2,280 were examined for the Department
of Agriculture. These include  soils, pastures,
cereals, various plant and tree products and mis-
cellaneous. elements of fertilising .value as required
by its various branches. = Plant nutrition, plant
pathology, horticulture, = dairying, entomology,
animal health and nutrition. Poultry, wheat and
sheep, vegetable, irrigation and tobacco @ ete.
Chemical research into the properties of Western
Australian tobacco continued in co-operation with
the Tobacco Officer in Manjimup. A number of
fertilisers and feeding stuffis for compliance with
the respective ‘acts' were analysed. Many water
samples were analysed for bona fide farmers and
advice given ‘as: to their suitability for domestic,
irrigation and stock purposes. 'The routine ex-
aminations of existing water: supplies to cities and
towns . both metropolitan and. country have . been
continued. ~Water samples were also examined for
the Wayxr Service Land Settlement Scheme.

The Fuel Technology division has systematically
sampled and examined coal samples from the Collie
field with a view to advising as to the best types
and the best methods of utilisation in industry.
A systematic survey of the working faces of each
mine was also made as development proceeds. By
this means any variation in the composition and
ash content can be detected and a check kept on
the quality of coal mined. The problem of develop-
ing a succesful coked briguette from Collie coal as
a coke substitute has now. almost passed the
successful laboratory scale and has proceeded to
a larger unit process scale in co-operation with the
Department of Industrial Development. A number
of coal core samples were -examined for = the
Government Geologist as a result of the drilling
programme . being undertaken at. Collie.. Coal
samples have also been examined for private in-
dustry. The investigation into the washability of
Collie Coal was continued at Collie during the
year on a larger scale by using a pilot unit heavy
media separator. It is expected that these results
will be available next year.

The work of the Industrial -Chemistry :division
was: again limited by the lack of proper facilities
but the erection of the Unit Process building is
well in hand and should be ready for occupation
early next year. All the plant has been ordered
and received with the exception of two.items which
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are ‘expected in time' for the completion of the
building, ‘Notwithstanding much valuable work
has been done. in- consolidating a proposed: - pro-
gramme of work. Again this year assistance was
given to  industry and to Government depart-
ments by the provision of technical information
and . literature.. A number of analyses has been
carried out for 6 the Government Geologist which
has laid a foundation for future operations on a
Unit Plant Scale.

PART IX—SCHOOL OF MINES,

(a) Kalgoorlie.
The total number of students enrolled was 401—
a decrease of 20 by comparison with 1952.

607 samples or: specimens were vreceived for
mineral examination or assay for the mining public,
as against 374 for the previous year.

The work received at the Metallurgical laboratory
was equal to previous years. 63 applications were
received and 61 reports were issued: Of these 18
had referene to Gold, the 1erna1nde1 to metals and
non-metallics.

(b) Norseman.

The enrolments for'the year was 60—a decrease
of ‘3 compared- with 1952, In addition classes were
arranged in general science and thirty-two State
school children attended.

(¢) Bullfinch.

A new branch was established at this centre and
commenced in’ February.

The total number of students enrolled during the
year was 69. This figure was hlghe1 than antici-
pated.

Ten subjects were taught and thanks are due
to Great Western Consolidated who not only pro-
vided accomodation in the mine workshops but also
provided a bulldmg in which other classes were
held.

The Bullfinch Country Club offered a prize each
yvear for the student under 18 years who does the
best years’ work.

PART X—EXPLOSIVES.

During 1953 a much greater volume of Explosives
was used in the State. 5,647,950 1bs. compared with
4,919,350 1bs. in 1952. The bulk of this was used
in gold mining operations.

Tests were made of all shipments at Woodman’s
Point Explosives Reserve before it was permitted
to be distributed.

In addition stocks at consumers’ magazines were
regularly inspected by-the Staff and advice given
on. safety: methods.

Imported stocks of fireworks were also tested
before distribution was permitted.

PART XI—MINERS' PHTHISIS ACT AND MINE
WORKERS” RELIEF ACT.

In 1953 all Goldfields were visited with the ex-
ception of Ashburton, Gascoyne, Kimberley and
Phillips River which are all remote and: contain
few mine workers.

The number of examinations made was 4,809 com-‘
pared with 5,359 in 1952,



PART XII—CHIEF COAL MINING ENGINEER.

The Chief Coal Mining Engineer’s report sets
out that good progress was made in the mechanisa-
tion programme. At the end of 1953 no less than
90% of deep mined output being won by this
method.

885,433 tons of coal were mined !during the
year as compared with 830,857 tons in 1952. Kal-
goorlie Power - Corporation commenced using ‘coal
and consumed 25,294 tons.

Two new deep mines were commenced during
the year, one on the Ewington Leases the other
on Westralia group. These mines will be mechan-
ised from their inception.
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STAFPR,
I would again like to thank all members of the

Staff, Head Office and Outstation, for their loyal
and efficient service during the year.

In dealing with the various activities I have com-
mented only on the principal items. Detailed re-
ports of the responsible branch officers are con-
tained in Division II:to X.

(Sgd.) A. H. TELFER,
Under Secretary for Mines.

Department of Mines,
Perth, 1st May, 1954,

{2)—88619.




“Division 1.

Report of the State Mining Engineer for the Year 1953.

Department of Mines,
Perth, 1st May, 1954,

The Under Secretary For Mines.

I have the honour to submit for the information
of the Homn. the Minister for Mines, my Annual
Report on this branch of the Mines Department
for the year 1953.

The details of mining activities in the State
during the year 1953 have been compiled from
information supplied by the Statistician and In-
spectors of Mines. The section on drilling has been
compiled by the Assistant State Mining Engineer.

STAFF,

Mr. J. H. Verran, the Senior Inspector of Mines,
retired from that position on 2nd November, 1953,
after nine years’ service. Mr. H. L. Burrows was
appointed to the position of Assistant Inspector of
Mines, Ventilation, at Kalgoorlie on 2-2-1953.

ACCIDENTS.

Fatal and serious accidents in metal mines and
quarries reported to the Department are shown
below. The corresponding figures for 1952 are
shown in brackets.

There were 16 (14) fatal and 551 (506) serious
accidents.

In gold mines there were 10 (12) fatal and 481
(447) serious accidents. The number of men em-
ployed in such mines was 6,359 (6,394). The
accident rate per 1,000 men employed was thus
1.57 (1.88) for fatal accidents and 75.64 (69.91) for
serious accidents.

Of the remaining accidents two occurred in a
lead mine, two in an asbestos mine, one In a
pyrites mine and one in a quarry.

A classification of serious accidents showing the
nature of the injuries is given in Table “A”.

TABLE A,
SERIOUS ACCIDENTS FOR 1953.
(Minerals other tham Coal).

k=3 = < B . N
821 % 1] 8 g 5| 8
Class of Accient. nH | & . s g 3 g | g B &
2E 03 = . B . 213 8 = ; g S
s, o | A | 41 5| 4| 8 2 | 4| & E| &84
‘RN IR SRR R R R EE R AR A
S | 3 = 2 | & 3 ; > 5 S = o
g= | 2| 81 E|&8| A |8 |2 | 2 E el &= 4] &
Major Injuries—Exclusive of Fatal—
Fractures :
Head 2 1 . 1 1 5
Shoulder 1 . . . 1 1 3
Arm ... 4 1 1 1 7
Hand 2 1 2 1 6
Spine
Rib ... 5 1 1 1 . 8
Pelvis 1 1 2
Thigh "
Leg 5 1 1 3 1 11
Ankle 1 1 2
Foot 4 1 1 2 8
Amputations :
. . 1 1 i 3
Hand .
Finger 4 1 . 2 2 1 10
Leg ... ..
Foot .... . 1 1
Toe ... .
Loss of Bye ... 1 i .- 2
Serious Internal -
Hernia .... 2 1 1 - 4
Dislocations
Other Major ... 1 1 2 4
Total Major 32 5 3 11 5 5 41 .. 2 6 3 76
Minor Injuries—
Fractures :
Finger 7 2 2 2 2 1 1 1 18
Toe ... 1 6 . i 3 1 1 13
Head 1 11 3 1 1 17
Eyes ... 1 5 1 1 2 2 1 13
Shoulder 7 1 1 1 14 .. 11
Arm .. 25 1 2 3 2 2 1 36
Hand .. 1 64 4 6 14 6 5 9 1 1 111
Back 37 3 3 8 3 4| .. 1 1 3 63
Rib 12 1 2 1 1 . 17
Leg 2 60 1 2 5 8 1 2 6 2 1 1 91
Toot ... 31 2 1 6 1 1 3 1 46
Other Minor ... 1 22 5 2 .. 2 2 1 3 1 39
Total Minor 7| 287 3 138 16 53 25 15 28 4 9 3 11 1 475
Grand Total 7 319 3 18 19 64 30 20 32 4 11 9 14 1 551

There were no accidents during the year under review in the following Goldfields—

Broad Arrow
North-East Coolgardie
Phillips River

Yalgoo
Gascoyne

East Murchison
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Table “B” shows the fatal, serious and minor accidents reported and the number of men employed
classified according to mineral mined.

TABLE B.
Accidents.
Men
Mineral. Employed. Injured.
Fatal.
Serious. Minor.
Copper 1
Gold ... 6,359 10 481 1,695
Iron Ore (for Pig) 36
Iron Ore (for Export) .. 93 7 11
Lead, zine, silver ... 122 2 15 17
Tin, Wolfram, Tantalite .... 90 .
Asbestos ... 243 2 11 83
Other Minerals 351 1 28 102
Quarries .... | Not available 1 9 17
Total 7,295 16 551 1,925
Accidents classified according to causes for the various districts are shown in Table “C”.
TABLE O,
Fatal and Serious Accidents showing Causes and Districts.
(Minerals other than Coal).
. Falls of Miscellaneous
Explosives. Gioun%.f In Shafts. Fumes. Un?:rgroi?‘lé. Surface. Total.
District
Seri- Seri- Seri- Seri- Seri- Seri- Seri.
Fatal. ous. Fatal. ous. Fatal. ous. Fatal. ous. Fatal. ous. Fatal. ous. Fatal. ous,
Kimberley
West Kimberley 3 4 7
East Coolgardie 1 1 1 34 3 2] .. 1 1] 218 63 6| 319
Peak Hill 1 2 3
Yilgarn ... “ L I 1 1| .. 1 8 1 8 3 18
Coolgardie . 1 3 11 .. 4 19
Dundas ... 1 5 10 5 35 9 1 64
Broad Arrow
Mt., Margaret .. 5 2 167 .. 7 30
North Coolgardie 3 1 1 81 .. 8 1 20
East Murchison
Murchison 1 1 19 ) 5 S R 32
Pilbara ... 1 1] .. 21 .. 4
West Pilbara ... 1 2 2 1 7 2 11
South-West: 2 1 7 1 9
Northampton ... 2 3 2 5] .. 4 2 14
North-East Coolgardie....
Yalgoo ...
Greenbushes ...
Phillips River ...
Ashburton ) I RO 1
Gascoyne
Total for 1953 ... 3 10 3 64 4 14 1 4 326 2 136 16‘ 551
Total for 1952 .. 2 6 4 41 2 17 1 4 1 322 4 116 14 506
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FATAL ACCIDENTS,

A brief description of fatal accidents reported during the year is given below—

Name and Occupation. ‘ Date. \ Mine, Details and Remarks.
Coles, Herbert Augustus Baddera Lead Mine, | The two men were timbering in an empty shrink stope when
(Mine Owner) 5-1-53 Northampton a fall of ground buried them. Coles died from multiple
Baston, George Hugo Strick- . head injuries and Baston was asphyxiated. The bodies
land (Miner): were recoverd after six days of continuous work.
Rogantini, Eugenio (Timber- | 12-1--53 | Callion Mine, New Cool- | The deceased sustained a fractured skull when he slipped
man) gardie Gold Mines off ? plank in the 200 ft. level shrink stope and fell about
: 10 feet.
Madson, Leonard Carl 31-3-53 | Iron King, Norseman | Received multiple injuries when four cases of fracteur
(Trucker) Gold Mines (N.L.) exploded on the No. 5 level. He had lit a sandblast in a
chute 17 feet from the stored explosives and had retired
some 60 feet up the drive. The resultant explosion
threw him about 100 feet. Five of his workmates were
e injured. )
Gianoli, Attilio (Trucker) .... 9-4-53 | Copperhead Great This man was killed when he fell 400 feet down the main
Western Consolidated]  shaft from the 600 ft. level. It appears that he was
Bullfinch placing a derailed truck back on the line at the shaft
when he slipped and fell.
Wlodarezyk, Stanislaw (Loco-| 21-4-53 | Australian Blue Asbes- | The deceased sustained a fractured skull when his head
motive Driver) tos, Wittenoom was jammed between the loco. and a scraper loading ramp.
At the time he wag slowly driving the loco. in the opposite
direction to which he was facing.
Scenini, Carlo  (Quarry | 13-5-53 | Limestone Quarry, | Scenini’s head was crushed between two pieces of limestone
Worker) South Coogee when the rill of stone moved downwards.
Needham, George Herbert | 25-5-53 | Edwards Shaft, Great | Needham sustained extensive injuries when he fell 400 feet
(Timberman) Boulder Pty., Ltd. to the bhottom of the shaft. He and his mate, Thomas,
were riding on a kibble guide (monkey) between the 28
and 26 levels when the deceased was knocked off the
monkey by a partly open tip door.
Neill, Arthur Wesson (Shaft 3-7-53 | Kalgoorlie Enterprise | Two men were descending below the No. 25 level via a
Sinking) Gold Mine sinking kibble. Neill, who was standing on the lip was
struck by the rope crosshead which had been “ hung up ”
in the shaft. He fell 160 feet to the bottom.
Quinn,  Willlam  (Tool | Injured | Copperhead Great | Died from peritonitis. Prior to the accident the deceased
Sharpener) 6-7-53 Western Consoli- was engaged in carrying steel containers to the shaft
Died dated, Bullfinch some 30 yards away. During these operations he suffered
7-1-53 a hernia and perforated lower bowel.
Esmond, Ernest John (Ma- | 28-7-53 | Main Shaft, South Kal- | Esmond was killed by an explosion on the 2,050 ft. level
chine Miner) gurli Consolidated when he bored into fracteur remaining in a previously
fired burn cut.
Riccetti, Pelligriono (Machine 4-8-53 | Haoma G.M., Mt. Mon- | Death was due to asphyxia following compression of the
Miner) ger chest when he was crushed between a slab of rock and
the wall of the 300 ft. level stope.
Willmott, Joseph William 7-8-53 | Edwards Shaft, Great | Willmott died from severe internal injuries and concussion
(Timberman) ) Boulder Pty., Ltd. of the brain when he fell approximately 150 feet to the
bottom of the shaft. There was no evidence to show how
he came to fall.
Camadini, Telice (Machine | 12-8-53 | Copperhead, Great | Camadini fired the second cub from a winze in an inter-
Miner) ) Western Consoli- mediate drive .35 feet below No. 4 level. On returning
dated, Bullfinch via the winze, a ladder, which had been weakened by the
explosion gave way and the deceased fell 120 feet.
De Vaurno, Desmond (Ma-| 12-8-53| Australian Blue Asbes-| The deceased suffered multiple injuries in the 2,000 crosscut
chine Miner) ) tos, Wittenoom when he bored into a butt which contained unexploded
fracteur.” Two other men were severely injured by the
explosion.
Taylor, Frank (Hydraulic | 17-11-53 | Lane Shaft, Great | Taylor died from multiple injuries received when he fell
Filling) N Boulder. Pty., Ltd. 100 feet from a ladderway into the 400 ft. level E.L.T\
cut -and fill stope.

WINDING MACHINERY ACCIDENTS.

Fifteen accidents involving winding machinery
1};vere reported during the year and are briefly as
ollows:—

Overwinds (4). Three of these accidents were
caused by errors of judgment in estimating the
speed of the cage or skip and in the remaining
case the driver neglected to reverse his engine be-
fore starting to wind.

Derailments (3). Three skip derailments in the
Sons of Gwalia shaft were reported.

Cages Hung Up (5). Two accidents caused by
the escape of materials being hoisted in cages and
resulting in the cage fouling the timbers were
reported from the Great Boulder Mine. Three ac-
cidents in which cages were hung up were reported
from the Enterprise mine. One of these was
caused by an error but the other two occurred
during hoisting operations.

Mechanical Failures (1). A skip broke away in
the Campbell ‘shaft of the Norseman Gold Mines
when the detaching hook failed under load.

Miscellaneous (2) —A skip got away in the Cop-
perhead shaft when the rope was being rewound
on to the winder drum. A fatal accident occurred
during sinking operations in the Victoria Shaft at
the Kalgoorlie Enterprise when a monkey held up
in the shaft and subsequently came down.

PROSECUTIONS.

Five prosecutions were conducted and all were
successful. One man was prosecuted for firing out-
side the permitted hours and four others were
prosecuted for boring in the butts of holes where
explosives had been fired.

SUNDAY LABOUR PERMITS.

Twelve permits for Sunday labour were issued
during the year. Two permits each for one day
were for improvements to an ore pass in the North
Kalgurli (1912) Ltd. Three permits each with a
currency of three months were granted to Norseman
Gold Mines N.L. to enable shaft timbering to be
done at week ends during sinking operations. A
similar permit with a currency of six months was



issued to Great Western Consolidated N.L. Three
permits, each for one Sunday, were also granted
to that company to allow access roads to the open
cut to be repaired at the week end.

A permit covering eight Sundays was issued to
Hill 50 Gold Mine to enable the Main Shaft to be
timbered below No. 4 level without interrupting
normal haulage. .

A permit to work on one Sunday for the pur-
pose of repairing shaft damage after an accident
was granted to Big Bell Mines Ltd.

Horseshoe Gold Mines was granted permission to
work on 8 Sundays in preparing the open cut.

CERTIFICATES OF EXEMPTION (SECTION 46).

Nine certificates were issued as compared with
four in 1952.

AUTHORISED MINE SURVEYORS.

The Survey Board issued five certificates during
the year.

ADMINISTRATIVE,

Regulations under the Mines Regulation Act have
been amended as follows:—

Regulation 21 —To provide for an increase in
the fees paid to Returning Officers.

Regulation 114~To provide that engine
drivers shall return all signals except the sig-
nal to hoist after the firing warning and the
signal to stop.

The Mine Workers’ Relief Act was amended by
No. 7 of 1953 to vary the interpretation of the
terms “Fmployer,” “Mine and Mining” and “Mine
Worker.”

A new Regulation 16B has been added to provide
for ahsentee voting at elections.

Regulations under the Mining Act have bheen
amended as follows:—

A new regulation 115B provides for the regu-
lation of mining coal by open cut methods.

Regulations 1 and 2 of the West Australian
Coal Mines Advisory Board were gazetted on
20/3/53 and Regulation 7 of the Western Aus-~
tralian Coal Industry Tribunal Regulations
has heen amended.

VENTILATION.

The ventilation work of the Department has been
under the control of Inspector Faichney. He has
been assisted by the two Assistant Inspectors,
Messrs. Ibbotson and Burrows.

Dust counts have been continued throughout the
year and the results are tabulated helow:—

Samples
No. of giving  Average
Samples over 1,000 Count.
ppce.
Development .. 355 5 212
Stoping 626 3 217
Levels 73 2 222
Surface 30 3 337

The results are comparable with those reported
in former years.

Secondary ventilation has been maintained at a
high standard.

The administration of Aluminium Therapy has
continued at all major mines. A census of men
taking the treatment was compiled in June and
July and indicates that while most of the men
get some treatment the average exposure to the
aluminium dust is less than 10 minutes.
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Talks on the reasons for Aluminium Therapy
have been given by the staff of the Health Labora-
tory.

The more important of the improvements made
to main ventilation systems are listed below.

A new return airway has been formed in the
Ivanhoe mine by cleaning out and timbering Drys~
dale Shaft.

Great Boulder has also formed a new return
airway and has moved one of the main fans to a
more suitable position.

Several major alterations have been made on the
Enterprise. The mine now  has two exhaust fans
and an internal fan at the 25 level.

‘Giold Mines of Kalgoorlie is mainly ventilated by
natural means but fans are used on the Oroya
South and New North Boulder.

Sqme trouble Was‘ occasioned on the North Kal-
gurli mine by a seasonal reversal but this was
brought under control.

The completion .of connections. between No. 5
and No. 6 level has 1mpr0ved conditions on the
Iron King Mine.

Great Western Consolidated lvl'as"changed over‘to
pressure ventilation, the mainifan, which handles
35,000 c¢.f.m., being placed at the No. 8 level. '

The exhaust fan-on the surface at Big Bell has
been moved to the No. 12 level. There are now
fans on each of the four bottom levels and they
handle a total of 96,500 c.f.m.

A fan has ‘been placed on the old shaft at Hill
50 and the mine is very well ventilated.

GOLD MINING.

The ore produced during the year amounted to
3,169,875 tons, which is half a million tons greater
than the amount of 2,626,612 tons produced in 1952.

The gold recovered was 823,331 fine ounces, which
is almost 100,000 fine ounces greater than the
return of 727,468 fine ounces in the previous year.

The average grade of 5.20 dwts. per ton is sligthly
lower than the 5.54 dwts. per ton for 1952. This
is mainly due to the contribution of Great Western
which mined ore below the average grade. Most of
the other mines were close to last year’s grade.

The number of men employed in the industry,
based on monthly averages was 6,359, only slightly
less than the figure of 6,394 for the previous year.

The calculated value of the gold produced was
£A12,754,770, which excluded £535,330 distributed
by the Gold Producers’ Association from the sale
of 684,726 fine ounces of gold at an average pre-
mium of 15.636/- per fine ounce. The Mint value
for gold throughout the year was £15 9s.10d. per fine
ounce.

The average production of ore per man for the
year was 498.49 tons valued at 80.48 shillings per
ton (1952 — 410.79 tons valued at 89.92 shillings
per ton). Gold recovery per man amounted to
129.47 fine ounces as compared with 113.77 fine
ounces in the previous year.

Statistics relating to the gold mining industry
are tabulated as follows—

Table “D"—Gold Production Statistics.

Table “B”"—Classification of gold output by
districts.

Table “F”—Classification of Gold Output 1949~
1953.

Table “G”’—Mines producing 5,000 ounces and
over for the past five years.

Table “H”—Development Footages.
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TABLE D, o A
Gold Produection  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 1b.) Yield. Yield. per ton. Employed. per oz. of ‘ore.
tons. fine. ozs, £A. shillings A, shillings A. dwts.
1929 628,400 372,064 1,580,426 50-30 4,108 84:96 11-84
1930 645,344 419,767 1,874,484 58:09 4,284 89-33 13-01
1931 982,163 518,045 3,042,019 61-94 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 7-22
1935 1,909,832 646,150 5,676,679 59-45 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 15,374 177-50 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 21370 5-25
1942 3,225,704 845,772 8,840,642 54-81 8,123 20904 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 5,966,451 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
1946 2,194,477 618,607 6,657,762 60-70 6,961 215-25 5-64
1947 2,507,306 701,752 7,552,611 60-25 7,649 215-25 5-59
1948 2,447,645 662,714 7,132,748 58.28 7,178 215.25 5.42
1949 2,468,297 649,572 7,977,200 64.64 6,800 245,62 5.26
1950 2,463,423 608,633 9,428,745 76-55 7,080 309-83 4-94
1951 2,471,679 648,245 10,042,392 81-26 6,766 309-83 5-25
1952 2,626,612 727,468 11,269,689 85-81 6,394 309+83 554
1953 3,169,875 823,331 12,754,770 80-47 6,359 309-83 5-20
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TABLE E,

Classification of Gold Output for 1953 by Goldfields.

Un- Under 100 100-500 500-1,000 1,000-2,000 2,000--3,000 3,000-4,000 4,000-5,000
classified, 0%8. 028, 0z8, 0z8. 0z8. 3, 0z8.
Sundry
Goldfleld. Claims, .
Alluvial, |No. of| :Gold - [No. of| = Gold |No. of| Gold |No. of| Gold. |No. of] Gold |No. of| Gold |No. of] Gold
ete. Pro- | (fine | Pro- | (fine | Pro- | (fine" | Pro- | (fine. | Pro- | (fine | Pro- | (fine | Pro- | (fine
(fine 0zs.) jducers.] ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.| ozs.). |ducers.! ozs.).
Kimberley .... 232 1 6 "
Ashburton ... 84
Pilbara 143 13 5| 1,244 21 1,283 1| 1,180 1| 8,795
Peak Hill ... 27 4
Toast Murchison 67 8 1 350 1 545 "
Murchison .... 1,262 19 9| 2,587 1 710
Mount Margaret .. 257 8 6| 1,044 1 536 1| 1,048
Yalgoo 17 4 2 381
North Coolgardie..... 147 10 9| .1,908 31 2,111 2 | 2,857
Broad Arrow 235 9 7| 1,522 1 5569
North-East Coolgardie 234 2 1 129
Rast Coolgardie ... 202 30 7 1,157 2 1 2,600 . . 1
Coolgardie .... 517 31 2 690 605
Yilgarn 152 10 3 740 1,545 1| 2703
Dundas ... 47 2 1 209
Phillips River . 2 1 417
West Pilbara 4
West Kimberley ..
Gascoyne ...
State Generally 39
Total 3,666 153 | 3,988 54 | 12,378 12 | 7,894 8 | 7,685 14 2,703 11 3,79 11 4,636
5,000-10,000 | 10,000-20,000| 20,000-30,000 | 30,000-40,000}{ 40,000-50,000 | 50,000-100,000{ Over 100,000
0z8, ozs. 028, 0z8. oz8. 0zs. 028,
Goldfleld. ) )
No. of} Gold |No. of| Gold |[No. of| Gold. |No. off Gold |No. ofi Gold |No. of| Gold |No, of} Gold
Pro- | (fine Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro-/| (fine | Pro~ | (fine | Pro- | (fine
ducers.l 0z8.). |ducers., o0zs.). |ducers.| ozs.). jducers.| ozs.). iducers.| o0zs.). |ducers.| ozs:). |ducers.| o0zs.).
Kimberley -
Ashburton
Pilbara
Peak Hill 1] 8,896
East Murchison
Murchison 1 141,790 1 | 54,142
Mount Margaret 1 | 26,026
Yalgoo ...
North Coolgardie
Broad Arrow ..
North-East Coolgardie
East Coolgardie . 9,246 118,119 23,673 118,241 272,467
Coolgardie 1 117,178 -
Yilgarn ... - 150,192
Dundas ... 1 | 73,869
Phillips River ...
‘West Pilbara ...
West Kimberley .
Gascoyne
State Generally .
Total 2 | 18,142 4 | 64,358 2 | 49,699 1 {33,677 1 [41,799 5 .[206,444 2 272,467




TABLE F.

" Classification of Gold Output, 1949-1953.

1953. 1952. ‘ 1951. © 1950, g 1949,
Range of Output. I . | '
No. of Pro- Percentage| No. of Pro- Percentage; No. of Pro- Percentage] No. of Pro- Percentage| No. of Pro- Percentage
Producers.| duction. | of Total. | Producers.| duction. | of Total. | Producers.| 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 ... 2 272,467 33-2 - 1 146,256 20-1 1 155,044 23-9 ! 126,749 20-9 1 132,984 20-5
50,000—100,000 5 206,444 36-0 4 208,217 40-3 2 146,381 22-6 2 139,252 22-9 3 202,381 31-2
40,000—50,000 1 41,799 5-1 ‘ 1 47,286 6-5 3 140,437 21-7 3 131,549 21-6 2 ' 87,936 13-5
30,000—40,000 1 33,677 4-1 ' 1 30,578 4-2 1 33,126 5-1 1 32,529 5- 0:
20,000—30,000 2 49,699 6-0 ) 1 23,616 3-3 2 45,340 7-0 3 71,291 ' 11-7 2 44,227 6-8
10,000—20,000 ‘ 4 64,338 7-8 6 104,197 14-3 3 47,485 7-3 4 59,421 9-8 5 70,922 10-9
5,000—10,000 ... 2 18,142 2-2 4 29,537 4-1 2 14,116 2.2 3 22,527 3.7 2 15,306 2-4
4,000—5,000 1 4,636 0-6 1 4,283 0-7
3,000—4,000 ... 1 3,795 0-5 2 7,290 1-1 1 3,327 0-5 1 3,743 0-6
2,000—3,000 ... 1 2,703 0-3 3 6,735 0-9 5 12,522 1-9 3 6,770 1-1 3 6,273 1-0
1,000—2,000 ... 6 7,685 0-9 5 6,869 0-9 6 8,517 1-3 8 10,592 149 7 10,089 1-5
500—1,000 .. 12 7,894 £-5 14 9,704 1-3 15 10,222 1-6 3 15 10,596 1-7 24 14,933 2.3
100—500 54 12,378 15 56 13,293 1-8 71 16,208 2-5 76 17,620 2:9 70 15,734 2-4
Under 100 184 3,988 0-5 177 5,081 0-7 175 5,277 0-8 211 5,890 1-0 194 6,132 0-9
Sundry Claims, ete. ... 3,666 0-4 3,808 0-5 5,960 0-9 6,376 1-0 6,381 1-0
Totals .. 276 823,331 100-0 275 727,467 100-0 288 i 648,245 100-0 329 608,633 100-0 315 649,572 100-0




TABLE G.

Mines Producing 5,000 ocunces and upwards for the Past Five Years.

)
1953, 1952, ‘ 1951. 1950, f 1949,
Mine, ‘ |
Tons Tine Dwts. per Tons Fine Dwts, per Tons TFine Dwts. per Tons Fine Dwts per I Tons Fine Dwts, per
Treated. Ounces. Ton. Treated. Ounces. Ton. treated. I Ounces. ton. treated. Cunees, 1 Treated. Ounces. Ton.

Big Bell Mines, Ltd. .. - e 402,906 54,142 2-69 ] 400,563 53,610 2-68 369,412 49,726 2-69 359,082 47,592 265 | 424,525 56,071 2-64
Blue Spec Mining Co., NL. .. ~,..,9( 3,795 33-04 6,819 6,494 19-05
Boulder Peraeverance, Itd., .. 136,257 33,677 4-94 131,840 30,578 4-64 135,474 33,126 4-89 114,443 24,455 4-27 133,000 32,529 489
Callion (Western Mining Corporatxon, Ltd) 29,926 16,023 10-71 25,214 14,697 11-66 .
Central Norseman Gold Corporatlon N.L. ... 155,451 73,869 950 158,447 78,241 988 151,322 43,808 5-80 158 42,475 5-45 132,930 46,865 705
Gold Mines of Kalgoorlie o 191,292 57,184 5-98 171,659 47,286 5-51 167,889 46,843 5568 163, 8’9 41,482 5-06 163,552 41,071 5-02
Great Boulder Pty. “Gold Mines, Ltd. ... 409,314 106,775 5-21 376,564 96,111 5-10 325,924 96 985 5-34 3‘31 739 79,827 4-81 333,109 83,259 5-00
Great Western Consolidated, N.I. 392,508 50,192 2-56
Hannan's North (Broken Hilt Pty., Ltd) 273 9,324 3,327 7-13 39,166 9,256 4-73 42 490 13,027 6-13
Hill 50 Gold Mines, N.L. 83,365 41,799 9-97 53,803 15,839 5- 28,352 7,557 5-33 44,632 11,517 5-16 49,230 13,128 5-33
Horseshoe {Anglo Westralian \Ixmnn Pty L d) 54,923 8,896 3-24 35,602 5,428 3-
Kalgoorlie Enterprise, Ltd . . 65,220 18,119 5-56 62,869 18,826 5-9¢ 56,050 16,897 6-03 46,940 14,417 6-14 52,489 16,981 647
Lake View & Star, Ltd. 657,621 156,689 4-76 610,111 146,256 4- 614, Oal 145,681 4-75 525,924 122,083 4-64 501,261 130,169 5-19
Mountain View Gold N.L .. e e 1,460 710 9-73 1,434 1,160 16- 805 489 11-93 1,655 2,332 28-18 3,638 6,007 33-02
New Coolgardie Gol(l Mines, NL 39,570 17,176 8-68 37,436 19,387 10-; 41,756 20,914 10-02 32,154 16,429 10-22 24,062 9,299 7-73
North Kalgurli (1912), Ltd. ... 293 967 61,057 4-81 256,040 65,255 5 255,315 59,395 4:65 241,365 59,425 4-92 231,836 63,051 5-44
Paringa. Mmmg & Exploration, Téd, | . 1,493 204 278 8,231 2,811 6-83 96,438 17,058 3-54 91,811 17,782 3-87
bouth Kalgurli Consohdated Ltd. ... 102,449 23 673 4-62 93 992 23,616 5 98,594 24,426 4-96 90,094 21,279 4-72 84,785 20,654 4-87
State Batteries ... 40,218 1a,003 747 2,270 17,386 8-2 48,959 19,578 5-00 50,871 20,390 3-02 41,171 ..d,5o:) 10-96
The Sons of Gwalia 100,525 26,026 5-18 83,263 23,768 5- 73,825 19,186 5:20 88,745 25,5568 5-76 81,395 23,573 5-79
Timoni (Moonlight Wiluna 6. ‘\I Ltd) 23,105 13,039 11-29 23,410 11,680 9 23,976 11,402 9-51 11,211 5,610 10-00

Total e |03,143,374 777,744 4:95 | 2,574,829 676,095 5-25 | 2,409,269 592,211 4-92 7 1 2,304,160 561,185 4-69 | 2,301,284 596,021 4-99
Other Sources (Iixcluding large retreatment plants) .... 26,501 22,946 1732 51,783 . 27,046 10-44 62,410 32,580 1044 69,262 17,972 5-19 77,013 34,905 9-06

H

Total (excluding large Retreatment Plants) ... | 3,169,875 800,690 5:05 | 2,626,612 708,141 5-35 | 2,471,679 ! 624,791 5-06. | 2,463,422 589,157 4:79 | 2,468,207 630,926 5-11
Giolden Horseshoe Sands Retreatment 9,246 9,767 6,559 7,661 10,004
Lake View & Star Retreatment 9,102 7,848 9,384 4,665 2,815
State Batteries Tailing Treatment ... 4,293 6,712 7,611 7,150 5,827

GRAND TOTAL e | 3,169,875 823,331 5-20 | 2,626,612 727,468 | 554 2,471,679 ' 648,245 | 5-25 | 2,463,422 | 608,633 ] 4-94 | 2,468,297 649,572 5-26

| ! ‘ | ! i ! | | |
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TABLE H.
Development - Footages Reported by the Principal
Mines.
Gold or Mineral Field Mi Shaft | i | Cross | Tool€ [Diamond) e
o ’ mne. Sinking. | V"VPE | Cutting. W?nzing. Drilling. o
Feet, Feet Feet. Feet. Feet. Feet.
Gold—
Pilbara Comet 50 40 60 480 630
Blue Spec 8 13 145 166
Barton 70 60 130
Murchison Big Bell 2,088 1,972 2,292 336 6,688
Mountain View 29 32 61
Hill 50 150 2,533 1,346 835 1,373 6,237
Mt. Margaret Sons of Gwalia 446 214 1,176 5,301 7,137
North Coolgardie ... | Yilgangie Quoen 130 48 178
Callion 80 959 94 581 1,714
Timoni 155 506 856 287 35 1,839
East Coolgardie Boulder Perseverance, Ltd. 2,876 2,218 | 14,582 | 19,676
Kalgoorlie Enterprise, Ltd. 119 757 45 946 4,573 6,440
Gold Mines of Kalgoorlie ... 3,586 1,391 1,786 | 34,437 | 41,200
Great Boulder Pty., Litd. 10,000 1,492 2,600 9,801 | 23,983
Lake View & Star, Ltd. ... 17,177 1,837 7,183 8,756 | 34,953
North Kalgurli (1912), Ltd. 7,424 658 2,723 8,535 | 19,340
South Kalgurh Consolidated 3,918 667 1,052 4,617 | 10,254
Haoma . 553 314 193 1,060
Coolgardie New Coolgardie Gold Mines N.L. 247 2,051 569 1,132 8,616 | 12,615
Dundas Central Norseman Gold Corporation 299 6,799 518 2,284 | 11,305 | 21,205
Yilgarn Great Western Consolidated 2,952 448 403 | 19,049 | 22,852
Sunshine Reward . 400 320 50 770
Total in Gold Mines 1,149 | 65,273 | 12,826 | 27,994 {131,886 | 239,128
Pyrite—
Dundas Norseman Gold Mincs N.L. 762 1,636 238 963 1,644 5,243
Lead—
Ashburton Gift Lead Mine . 28 40 68
Ridge Lead Mine 25 25
Dingo Lead Mine ... 80 8 68 156
June Audrey Lead Mine 70 40 110
Northampton Protheroe Lead Mine 47 283 15 105 450
Paringa Wheal Fortune 38 710 86 678 269 1,781
Maguire’s Lead Mine 30 40 14 84
Three Sisters North 125 110 20 20 275
Total in Lead Mines 335 1,291 129 925 269 2,949
Asbestos—
West Pilbara Australian Blue Asbestos ... 1,020 2,264 323 3,607
Nunyerri 110 140 15 265
Total in Asbestos Mines 110 1,160 2,279 323 3,872
Total in all Mines 2,356 | 69,360 | 15,472 { 30,205 | 133,799 | 251,192

OPERATIONS OF THE PRINCIPAL MINES,

East Coolgardie Goldfield.

The total ore treated in this goldfield amounted
to 1,834,556 tons and the gold yield of 484,949 fine
ounces is an average of 529 dwts. per ton. Gold
production is 59.0 per cent. of the total for the
State. In the previous year 1,719,238 tons of ore
were treated for a return of 454,932 fine ounces, the
average grade being 5.29 dwts. per ton, as for this
year.

The number of men employed was 3,331 as com-~
pared with 3,429 in the previous year.

Mining activity in the Bulong District was
limited, the production for the year being 176 fine
ounces.

In the East Coolgardie District 484,773 fine ounces
was recovered from the treatment of 1,834,029 tons
of ore at an average of 5.29 dwts. per ton.

The principal producers were as under.

Lake View & Star milled 657,621 tons, the greatest
tonnage treated for many years. The grade was
practically as for the previous year—4.76 dwts. per
ton as against 4.79—and there was a corresponding
increase in the gold won fto 156,589 fine ounces as
against 146,256 in the previous year.

V The main factor in achieving this result has been
the light rock drill using tungsten carbide tipped
steel.




Not -only have increased  footages per machine
shift been obtained but there has been at the same
time a saving in compressed air. It has also been
possible to confine machine work to the day shift.

A vigorous development policy did not ‘discover
any new ore body of consequence but 11,000 tons
of ore was added to the.ore reserves which at the
last annual report stood-at 3,735,300 tons averaging
4.81 dwts. per ton.

A new steel headframe equipped with an electric
winder has been placed on the Associated shaft
and a new store building and assay office have
been constructed.

Great Boulder Pty. Gold Mines Lid. also report
the best year for some considerable time. The
ore milled was 409,814 ‘tons as against 376,564 in
the previous year while the gold return was
106,775 fine ounces as against 96,111 fine ounces.
The grade advanced from 5.10 dwts. per ton to
5.21 dwts. per ton.

Satisfactory developments have been obtained. in
several places which indicate substantial ore bodies
in the western portion of  the workings from
Hamilton Shaft and in the deeper sections served
by Edwards Shaft. ’

The new power house is nearing completion and
is expected to be in commission during the early
part of 1954,

Ore reserves stand at 2,000,262 tons with an
average value of 5.2 dwts. per ton.

North Kalgurli (1912) Ltd. treated 253,967 tons
of ore for a return:-of 61,057 fine ounces at an
average: of 4.81 dwts. per ton. - Figures for the
previous year were 256,040 tons of ore-for 65,255
fine ounces at an average of 5.10 dwts. per- ton.
Ore reserves are placed at 2,265,193 tons averaging
5.51 dwts. per ton.

All mining is done on day shift.

Gold Mines of Kalgoorlie also reports the best
return for many years. Ore milled amounted to
191,292 tons and returned 57,184 fine ounces of gold
at an average of 5.98 dwts. per ton. In the previous
vear 171,659 tons of ore were treated for 47,286
fine ounces of gold at an average of 5.51 dwts. per
ton.

The Paringa mine was purchased by this com-
pany and has yielded them some 8,000 tons of ore.

Provision has been made for the' addition of
another alternator to the power house.

Boulder Perseverance treated 136,257 tons of ore
for a return of 33,677 fine ounces at an average of
4.94 dwts. per ton as compared with 131,840 tons
for 30,578 fine ounces at an average of 4.64 dwts.
per ton in the previous year.

This mine has little new ground to explore but
maintains its position by careful operation.

South Kalgurli Consolidated treated an increased
tonnage as compared with the previous year, the
respective figures being 102,449 tons and 93,992
tons. The gold returns were practically unchanged,
23,673 fine ounces and 23,616 fine ounces, and the
grade consequently declined from 5.03 dwts. per
ton to 4.62 dwts. per ton.

A new level has been opened up at 2,300 feet and
old shrink stopes are being filled with tailings to
stabilise the shaft.

A steel headframe and electric winder have been
placed in commission on the Hainault Shaft.

Kalgoorlie Enterprise recovered 18,119 fine
ounces from the treatment of 65,220 tons of ore
averaging 5.56 dwts. per ton. In the previous year
18,826 fine ounces was obtained from the treatment
of 62,869 tons of ore averaging -5.99 dwts. per ton.
The drop in grade has not been fully compensated
by the increased tonnage.

The only other. activity in-the goldfield was at
Mount Monger where Haoma (3,827 tons for 4,636
fine ounces) and Daisy (1,506 tons for 1,212 fine
ounces) were the most successful. .
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Murchison Goldfield.

A considerable increase in production is recorded
and this goldfield is now the second largest pro-
ducer, having displaced Dundas from that position.
The total ore treated amounted to 496,112 tons and
yielded “101,030 fine ounces, equal to 12.3 per cent
of the State’s production. The averagé grade was
4,07 dwts. per fon.

In the previous year 462,258 tons were treated
for a return of 75,319 fine ounces, the average grade
being 3.26 dwts. per fon.

The number of men employed was 646 as against
619 in the previous year.

Cue District produced 54,782 fine ounces from the
treatment of 403,916 tons of ore averaging 2.71
awis. per ton.

In the previous year the treatment of 401,618
tons averaging 2.75 dwtls. per ton yielded 55,141
fine ounces of gold.

Big Bell Mines Lid. treated 402,906 tons for a
recovery of 54,142 fine ounces at an average of 2.69
dwts. per ton. Small inereases both in tonnage
and grade are thus reported in comparison with
the figures for the previous year when 400,563 tons
of ore yielded 53,610 fine ounces of gold at an
average of 2.68 dwts. per ton.

Among the small mines Table Top with 269 fine
cunces from 400 tons was the most successful.

Meekatharra District produced 3,459 fine ounces
from the treatment of 6,244 tons of ore at an
average of 11.08 dwts. per ton, as compared with
2,455 fine ounces from the treatment of 4,673 tons
at an average of 10.51 dwts. per ton in the previous
year.

Alluvial claims contributed over 1,000 fine ounces
and among the smail mines, of which several are
operating in this district, the hest was Albury
Heath with 315 fine ounces from 349 tons.

Day-Dawn District produced 731 fine ounces from
the treatment of 1,672 tons of ore at an average
of 8.75 dwts. per ton. In the previous year 1,186
fine ounces were obtained from 1,451 tons of ore,
the average being 16.36 dwts. per ton.

The Mountain View was responsible for almost
the whole of this production.

Mount Magnet District produced . 42,058 fine
ounces . of gold from the treatment of 84,280 tons
of ore averaging 9.98 dwts per ton. This is a very
considerable increase on the figures for the pre-
vious year when 16,537 fine ounces of gold were
obtained from 54,517 tons of ore averaging 6.07
dwts. per ton.

_ This spectacular improvement is due to the min-
ing of high grade ore on the Hill 50 where 83,865
tons of ore, averaging 9.97 dwis. per ton, were
milled for 41,799 fine ounces of gold. Comparison
with the figures 53,803 tons for 15,839 fine ounces
at an average of 5.89 dwts. per ton indicates a
considerable increase in milling capacity as well as
higher ‘grade. ‘

Prospecting and exploration in the district have
been greatly stimulated by these returns but no
other production of note has been recorded.

Dundas Goldfield.

Dundas Goldfield with 74,135 fine ounces from
the treatment of 156,329 tons of ore at an average
of 9.48 dwts. per ton was slightly below the previous
yvear when 78,914 fine ounces were recovered from
159,519 tons of ore-at an average of 9.89 dwts. per
ton. Production is equal to 9.00 per cent. of the
State total.

The number of men employed was 410 as com-
pared with 388 in the previous year.

Central Norseman Gold Corporation with 73,869
fine ounces from 155,451 tons averaging 9.50 dwts.
per ton was the only important producer and was




slightly below last year’s figures when 78,241 fine
ounces were recovered from 158,447 tons of. ore
averaging 9.88 dwts. per ton.

Main production is now from the Regent Shaft.
The headframe and winder from the Phoenix Shaft
have been removed to the North Royal Shaft.

Yilgarn Goldfield.

This goldfield returned 55,630 fine ounces from
the treatment of 402,097 tons of ore averaging 2.77
dwts. per ton. In the previous year ‘7,480 fine
ounces were obtained from the treatment of 40,329
tons averaging 9.87 dwts. per ton. The number of
men employed was 501.

The very large increase in tonnage is due to the
operations of Great Western Consolidated which
treated 392,508 tons for a return of 50,192 fine
ounces. The grade of 2.56 dwts. per ton is the
lowest treated in any mine in the State. Ore from
the}c (C)ipen cut has been lower in grade than antici-
pated. '

Edwards Find reported 2,703 fine :ounces from
6,612 tons, the Radio 780 ounces from 840 tons and
Frances Firness 396 fine ounces from 725 tons.

The new find at Mount Rankin, named Marjorie
Glen obtained 765 ounces from 450 tons.

North Coolgardie Goldfield.

This Goldfield with a return of 36,459 fine ounces,
representing 4.4 per cent. of -the State output ob-
tained from 58,923 tons of ore averaging 12.38 dwts.
per ton, has improved on the previous year’s re-
turn of 34,830 fine ounces from 55,992 tons at an
average of 12.44 dwts. per ton. )

The number of men employed was 319 as com-
pared with 315 in the previous year.

In the Menzies District, which had a total pro-
duction of 14,446 fine ounces from 24,067 tons of
ore averaging 12.01 dwts., the principal mine was
the Timoni which treated 23,1056 tons of ore
averaging 11.29 dwts. per ton for a return of
13,039 fine ounces of gold.

Tributes on the First Hit ocbtained 461 fine ounces
from the treatment of 471 tons.

In the Ularring District 18,187 fine ounces of gold
were obtained from the treatment of 32,313 tons
of ore averaging 11.26 dwts, per ton.

The principal mine is the Callion which obtained
16,023 fine ounces from the treatment of 29,926
tons of ore. Good returns were obtained from the
First Hit (Morley’s Find), which returned 264 fine
ounces from 247 tons and the Oakley with 594 fine
ounces from 300 tons.

In the Niagara District the Altona with 560 fine
ounces from 405 tons was the principal producer
but 1,303 fine ounces of gold were obtained by
Vickery Treatment Syndicate. 'The total for the
district was 1,888 fine ounces.

In the Yerilla District 1,928 fine ounces were
produced from the treatment of 2,131 tons of ore,
the only producer of note being Yilgangie Queen
with 1,553 fine ounces from 1,463 tons.

Mt. Margaret Goldfield.

Production in the Mount Margaret Goldfield
amounted to 29,140 fine ounces of gold equal to
3.5 per cent. of the State’s output. This was ob-
tained from the treatment of 106,176 tons at an
average of 549 dwis. per ton. In the previous
year 27,982 fine ounces of gold were obtained from
the .treatment of 91,506 tons of ore averaging 6.12
dwts. per ton. While the tonnage treated and gold
returned showed an upward trend there has been
a decrease in the average grade. The number of
men employed was 368 as compared with 354 in
the previous year.
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~dwts. per ton in the previous year.

Mount Morgans ‘District shows some improve-
ment, the treatment of 1,511 tons yielding 748 fine
ounces at an average of 9.91 dwts. per ton.. The
principal contributor “was Linden Gold with 538
fine ounces from. 1,245 {ons.

Mount Malcolm District- returned 26,240 fine
ounces of gold from the treatment of 101,372 tons
of ore at an average of 5.18 dwts. per ton. In
the previous year 24,073 fine ounces were recovered
from ' the treatment of 86,801 tons at an average
of 5.55 dwts. per ton. The Sons of Guwalia with
26,026 fine ounces from 100,525 tons of ore showed
some increase over the figures of 23,768 fine ounces
from 85,263 tons of ore in the previous year, but
the grade declined from 5.58 to 5.18 dwts. per ton.

Mount Margaret District treated 3,293 tons of ore
and returned 2,151 fine ounces, the average being
13.06 dwts. per ton. In: the previous year 4,430
tons - yielded 3,682 fine ounces at an average .of
16.62 dwts. per ton.

High - grade *ore was  obtained from  the
Boomerang with 38 tons for 259 fine ounces and
Nil Desperandum with 90 tons for 230 fine ounces.
Lancefield treated 1,772 tons for 150 fine ounces
and Gladiator 1,125 tons for 122 fine ounces.

Coolgardie Goldfield.

This goldfield returned 19,601 fine ounces, equal
to 2.4 per cent. of the State’s output, from the
treatment of 45,043 tons of ore, the average being
8.70- dwts. per ton. In the previous year 22,867
fine ounces were obtfained from the treatment of
42,833 tons at an average of 10.68 dwts. per. ton.
The number of men employed was 339 as against
316 in- the: previous year.

Kunanalling District was dormant, the total re-
turn being only 41 fine ounces.

Coolgardie District obtained 19,560 fine ounces
from 44,904 tons. of ore, the largest contributor
being New Coolgardie with 17,176 fine ounces from
the treatment of 39,570 tons at an average of 8.68
dwts. per ton. The tonnage treated is greater than
37,436 tons treated in the previous year but the
gold return is lower than 19,387 fine ounces and
the grade has thus fallen from 10.36 dwts. per ton
as reported for that year. There was. a fair
amount of activity in the district the most success-
ful of the smaller mines being Rayjax with 43 tons
for 99 fine ounces, Jackpot with 934 tons for 490
fine ounces and McPhersons Reward with 540 tons
for 200 ounces.

Peak Hill Goldfield.

This Goldfield returned 9,014 fine ounces or 1.1%
of  the State’s output from the treatment of
55,489 tons of ore at an average of 3.25 dwts.
per ton as compared with 5,603 fine ounces from
the treatment of 36,551 tons at a average of 3.07
An average of
60 men were employed.

The Horseshoe mine was: the only substantial
producer and returned 8,396 fine ounces from the
treatment of 54,923 tons all obtained by open cut
operations and averaging 3.24 dwts. per ton. This
represents some improvement on the previous year’s
operations when 5,428 fine ounces were obtained
from the treatment of 35,602 ftons of ore at an
average of 3.05 dwts. per ton.

Pilbara Goldfield.

This Goldfield showed a considerable decline in
production the return of 7,974 fine ounces which
is 1.0% of -the State production being. considerably
less than 12,937 fine cunces reported in the pre-
vious year. The ore treated declined from 11,367
tons to 8,973 tons while the grade fell from 22.76
dwts. per ton to 17.77 dwts. per ton.

The number of men employed was 158 as com-~
pared with 178 in the previous year.




Marble Bar District recorded 3,188 fine ounces
from the treatment of 5,896 tons of ore at an aver-
age of 10.81 dwts. per ton.

The Comet mine obtained 1,180 fine ounces from
2,440 tons, while Normay obtained 631 fine ounces
from 1,465 tons, and Table Top 428 fine ounces from
722 tons.

Nullagine District recorded 4,786 fine ounces
from the treatment of 3,077 tons. Production from
the Blue Spec which includes some returns carried
over from the previous year was 3,795 fine ounces
from 2,297 tons. A reorganization of this mine is in
progress. Good returns were obtained from the
Barton with 652 fine ounces from 576 tons and the
Alice with 269 fine ounces from 28 tons.

Broad Arrow Goldfield.

This Goldfield reported 2,550 fine ounces from
4,505 tons of ore at an average of 11.32 dwts. per
ton. Figures for the previous year were 3,225 fine
ounces from 4,808 tons of ore at an average of
13.42 dwts. per ton. High grade ore was obtained
by Bellevue with 361 fine ounces from 241 tons
itllld New Mexico South with 333 fine ounces from

0 tons.

East Murchison Goldfield.

This Goldfield reported only 1,199 fine ounces
of gold and most of this was obtained from the
clean-up of the Wiluna plant and sands retreat-
ment.

Yalgco Goldfield.
This Goldfield produced 423 fine ounces from
the treatment of 339 tons of ore and this was
mainly from the Ark with 273 fine ounces.

Small returns were received from Kimberley, Ash~-
burton, Phillips River and West Pilbara Gold-
fields.

No gold was reported from the West Kimberley
and Gascoyne Goldfields.

MINERALS OTHER THAN GOLD OR COAL.

The production of minerals other than gold and
coal for 1952 and 1953 is shown in the table
helow

PRINCIPAL MINERALS OTHER THAN GOLD AND COAL.

1952. 1953.
Mineral,
Value. Value.
Tons. £A. Tons. 2A.
Antimony Ore and Concentrates ... 26458 43,397 358-43 10,313
Asbestos—
Chrysotile 652-35 37,255 605-58 65,769
Crocidolite 2,940-09 557,861 3,795-40 641,595
Barytes 9-00 50 211-87 1,790
Bentonite 58600 2,036 217-70 741
Beryl Ore 85-29 14,562 124-62 22,223
Chromite 77300 11,100 1,968-00 29,717
Clays—
Cement Clay 15,310-10 5,664 13,619-90 5,266
Fire Clays—
Kaolin Type 1,772-00 1,684 1424-95 1,359
Kaolin - and- Other Type ... 7,836-00 7,836 7,393-00 7,393
White Clays—
Ball Clay (Ceramic).... 780-00 3,000 458-00 1,763
Kaolin (Filler Material) 267175 1,303 20-00 100
Corundum 5400 380
Copper Ore ... 15-51 1,188 50-29 3,199
Cupreous Ore (Fertiliser) 1,643-59 21,5695 1,948-08 21,004
Dolomite 555-25 2,423 R
Felspar ... 2,508 50 10,452 2,127-00 8,860
Fergusonite ... 17 165
Fuller’s Earth 25-00 125 15-75 79
Glass Sand 7,669-12 . 5,629 6,905-74 4,690
Glauconite 230-00 7,305 319-50 11,182
Graphite 20-00 180
CGlypsum 50,331-56 33,257 40,247-11 30,178
Tron Ore (for Pig) ... 17,708 -45 226,844 16,851-717 221,006
Iron Ore (Exported) ... 204,945-00 203,238 687,895 -00 682,162
Lead
Silver-Lead Ore and Concentrates 7,448-98 935,200 6,425-48 358,328
Silver-Lead-Zine
Magnesite 1,054-67 2,842 19-60 73
Manganese 5,044-80 35,634 16,324 - 00 150,991
Ochre—
Red 20655 3,252 28667 2,742
Yellow 20-50 145
Pyrites .... 53,577-00 422,029 59,248-00 489,985
Silver (Fine Ozs.) 199,153-41 80,125 229,364 -39 89,401
Tale ... 1,223-61 14,683 2,228-07 30,932
Tantalo/Colombite Ore and Concentrates 7-02 10,010 8-09 20,200
Tin . 97-80 68,716 113-27 63,129
Tungsten—
Scheelite (I1bs.) 5,139-00 3,691 6,520-00 3,361
Wolfram (lbs.) 60,352-00 46,018 7,733-00 4,473
Vermiculite ... 62-00 744 28-00 348
Zine (Metallic)* 114-16 1,376
Zine Ore (Fertilizer) ... 10-00 50
TOTAL 2,821,293 2,986,103

* By-product from Silver/Lead/Zinc mining.




Considerable advance was made in the produc-
tion of Iron, Manganese and Chromite ores used
in- the manufacture of steel. - Australian  Iron
and Steel Ltd. increased their output at Cockatoo
Island threefold to 687,895 tons. The value of . the
year’s production of the above metals amounted
to £1,083,876.

The upward trend in Crocidolite and Pyrites pro-
duction continued during. the year. - A gradual de-
cline in lead production:followed a rapid. decrease
in the market value of the product. The State’s
largest producer, Anglo ‘Westralian  at Protheroe
ceased operations during the year.

Brief notes on the various minerals are given
helow.

Antimony.

The Blue Spec at Nullagine was the only pro-
ducer, the antimony being recovered from aurifer-
ous antimonial concentrates. 358 tons of concen-
trate yielded 3,795 ozs. of fine gold and antimony
to the value of £10,313.

With the introduction of more capital and a
Government loan, work is going ahead with the re-
habilitation of plant and workings.

Asbestos.

606 tons of chrysotile fibre worth £65,769 was
recovered from mining operations at Lionel and
Nunyerri in the West Pilbara Goldfield. Sales of
grade 6 and serpentine flour increased due to in-
creased demand for matlerial for floor tiles and
arc welding rod flux.

Crocidolite production at the Australian Blue
Asbestos mine -at Wittenoom increased by nearly
30 per cent. to 3,795 tons valued at £641,595. Ex-
tensive development work off the new portal, new
track facilities: and opening up of workings in
Colonial Gorge indicate a further tonnage increase
during 1954,

Barytes.

Rotary drilling for cil in the State has increased
the demand for barytes, which is used to give
weight to drilling muds. 170 tons worth £1,410
was mined at Cranbrook. A 42 ton parcel worth
£380 was mined at Coonana in the North East
Coolgardie Goldfield and milled in Perth.

Bentonite.

Production at Marchagee declined to 218 tons
during the year. This reduction was brought about
by ample stocks held by the milling companies
at the end of the previous year.

Tests carried out by the Kalgoorlie School of
Mines indicate  that a ~beneficiated:: Marchagee
bentonite containing 2-3 per cent. of “Sodium
Carbonate to bentonite by weight produces a drilling
fluid which is comparable with imported muds.

Beryl.

Production for the year amounted to 125 tons
containing 1,497 units of Beryllium oxide and valued
at £22,223. The beryl was obtained from the
following localities—Mt,  Francisco, . Pippingarra,
‘Wodgina, Abydos, Spargoville, . Ailsa Downs,
Noongal, Strelly, Cooglegong, Yinnietharra and
Hillside.

Chromite.

1,968 tons assaying 43.75 per cent. Cr:0; and
valued at £29,717 was mined at Coocbina.

Clays.

Within 100 miles of Perth 22,916 tons worth
£15,881 was mined for use in cement making, fire-
clays, and ceramics,

Copper,

Production of ores for fertilizers increased during
the year to 1,948 tons with a slight drop in grade
t0.8.67 per cent. Cu. Output was valued at £21,004.
Production centres were widely separated between
Whim Creek in the north to Mt. Desmond near
Ravensthorpe in the south.

50 tons of concentrates worth £3,199 were ex-
ported for. treatment.

Felspar.

The Australian .Glass Manufacturers quarry at
Londonderry produced 2,080 tons worth £8,682. - A
small parcel of 47 tons was mined at Balingup in
the south-west.

Fuyllers Earth.

16 tons valued- at £79 was mined at Marchagee
for local use in refining.

Glass Sand.

Local requirements were obtained from Lake
Gnangarra. 6,906 tons valued at £4,690 was mined.

Glauconite.

320 tons worth £11,183 were recovered from 1,917
tons of greensand from Gingin.

Graphite.

A test parcel of 20 tons, assaying 11% C. and
valued at £180, was mined at Munglinup.

Gypsum.

Production declined to 40,247 tons, a drop of
20% on last year’s figures. This year’s output
was valued at £30,178 f.o.r. The main sources of
supply were Yellowdine, Lake Brown, Baandee and
Hines Hill.

Iron Ore.

Australian Iron and Steel Ltd., operating at
Cockatoo Island, exported to the REastern States
687,895 tons assaying 63.39% ¥Fe and valued at
£682,162. This is more than three times last year’s
production. Further increases in tonnage are con-
templated when problems associated with sintering
the ore at Port Kembla are overcome.

Thirteen thousand one hundred and seventy-six
tons of ore averaging 62.11% Fe was mined at
Koolyanobbing for use by the Charcoal Iron and
Steel industry at Wundowie. Ore mined at ‘Wun-
dowie totalled 3,676 tons assaying 42.55% Fe. Pig
iron from the blast furnace was valued at £221,006.

Lead.

A sharp decline in the price of lead to an
average price of £76 per ton led to a gradual de-
cline in the production of ores and concentrates.
The State’s largest producer, Anglo Westralian at
Protheroe, ceased operations during the year but
its re-opening is expected in the near future.

Ores and concentrates exported during the year
amounted to 6,425 tons valued at £358,328. An
additional £5,692 was received by the producers
for the by-products, silver-and zinc. The principal
producing area was Northampton with nearly 4,000
tons.

Magnesite.

A small parcel of 20 tons valued at £73 was
mined at Coolgardie.

Manganese.

From Horseshoe in the Peak Hill area 16,324
tons of 43.02% Mn ore was exported to the Eastern
States for metallurgical purposes. This ore was
valued at £150,991, a slight increase per ton on last
year’s figure.




Late in- the year 4,800 tons of ore assaying
53.38% Mn was shipped overseas from Port Hed-
land. © Returns for this shipment have not been
finalised. -The manganese was ¢btained from de-

posits around Mount Sydney in the Pilbara Gold-
field.

Ochres.

Total production amounted to 307 tons of red
and yellow ochres valued at £2,887. All except 41
tons was obtained from deposits in the Weld Range
on the Murchison Goldfield, other centres heing in
the Kimberleys and at Mount Monger.

Oil.
Preliminary drilling operations at Rough Range
near Learmonth were commenced by West Aus-
fralian’ Petroleum Pty. Ltd., on 2nd September and

continuous shift work started on the 14th of the
same month.:

Six hundred and seventy feet of 121 inch
diameter hole was reamed out 'to 25% inches to take
20-inch casing. At 3,879 feet, 13§ inch casing was
cemented in..” At the ‘end of December the hole
depth was 5,322 ft. and had been drilled as 8%
inch and reamed to 12} inch diameter in stages
to a depth of 5,038 feet.

Towards. the end of November a zone of medium
to coarse grained highly glauconitic guartz sand
was encountered between the depths of 3,603 and
3,630 feet.  After preliminary tests and setting of
casing, the zone of interest in the interval 3,605-
3,620 feet was then perforated with four half-inch
holes per foot. From this zone a light green waxy
crude oil flowed steadily through a % inch orifice in
the tester.tool for a total of 578 barrels (20,212
Imperial gallons) during a period of 25 hours.

Pyrites.

The Iron King mine at Norseman railed 59,248
tons of ore and concentrate to superphosphate
works in the metropolitan area. This represented
an increase of nearly 6,000 tons on last year’s
figure. The output of the mine was valued at
£489,985.

The new main shaft was completed at 1,033 feet.
Connection to the Campbell Shaft workings has
been made on the No. 6 level. It is expected that
the new shaft will be fully operative early in the
new year.

Silver.

Two hundred and twenty-nine thousand, three
hundred and sixty-four ounces valued -at £89,401
were recovered- as a by-product from gold mining
(214,766 ounces) and from copper, silver/lead, and
silver/lead/zinc ores.

Talc.

Production of 2,228 tons 'worth £30,932 was nearly
double that of the the previous year. 95% of
the output was obtained from Three Springs
by the Universal Milling - Co. Ltd., the balance
being obtained from Mount Monger.

Tantalo/Columbite.

The production of Tantalo/Columbite concen-
trates amounted to 8 tons valued at £20,200. One
third was obtained from Greenbushes in tin con-
centrates, one third from eluvial deposits on the
Pilbara Goldfield and the balance was from peg-
matites at Yinnietharra, Spargoville and Ravens-
thorpe.

Tin.

J. A. Johnston and Sons of Cooglegong were
again the prineipal producers for the year with an
output of 64 tons of concentrate. Production at
Greenbushes also increased to 41  tons.  Total
production for the State was ‘113 tons valued
at £63,129,
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Tungsten.

Interest in Scheelite and Wolfram declined dur-
ing the year following the fall in the price of
Tungsten. A number of small syndicates pro-
duced 6% tons valued at £7,834.

Vermiculite.

The Perth. Modelling Works obtained 29 tons
worth £348 from the Young River deposits.

Zinc.

One hundred and fourteen tons valued at £1,376
was obtained as a by-product of Silver/Lead/Zinc
mining in the West Kimberley Goldfield. In ad-

dition a small parcel of 10 tons of ore for fertilizer
realised £50.

(Sgd.) E. E. BRISBANE,
State Mining Engineer.

APPENDIX No. 1.

SHALLOW DRILLING AT COLLIE.

Government diamond  drilling at Collie com-
menced in 1894, when seven holes were drilled in
two years, the deepest being 952 feet (Bulletin 105,
page 151). In the first 10 years of the coalfields
development 12 holes were sunk by companies as
compared with 8 in the next 40 years. The deep-
est hole put down in the field up to 1950 was the
No. 1 Municipal bore, which was drilled to 1,134
feet in 1920, to augment the town water supply.

Active prospecting by drilling lapsed till the
completion in 1947 of a Geological and Geophysical
survey of the Collie Basin, carried out jointly by
the Geological Survey of Western Australia and the
Geophysical section of the Commonwealth Bureau
of Mineral Resources.

During the period 1948-1950, two contractors
drilled a total of 4,676 feet in the basin with vary-
ing success, core recovery in all cases being low.
Drilling with bentonite mud fluid  was ‘introduced
in 1950 in an-attempt to increase core recovery
and to keep.the holes open till completion, One
hole reached 1,872 feet. In March, 1951, McCallum
Bros. and Grill, drilling contractors, commenced
drilling for the Government with a Mines Depart-
ment drilling plant, namely a Boyles Bros. BBS.4,
capable of drilling a 3 inch diameter hole to 4,000
feet, 20,000 feet of drilling was carried .out by
these contractors till the termination of the con-
tract in July, 1954. - Core recovery was good, in
one case reaching 83.5 per cent. The deepest hole
in the Collie field now stands at 2,796 feet.

A second drill, a Failing M.1, was put into opera-
tion in November, 1952, to assist in the drilling
programme. The primary object of the drilling
was not the discovery of new coal, but the correct
estimation of the resources of the basin. In the
South-East part of the Eastern basin rotary and
percussion drilling has added 55 million tons of
coal to the inferred coal reserves of the field. 'The
above estimate is based on seams 4 feet to 40 feet
in thickness.

Failing M.1 Drill,

This report covers in detail the operation of the
Failing M.1 portable water well drill used for slim
hole diamond- drilling in the Collie basin. The rig,
mounted on a 3 axle dual wheel trailer, has a rated
drill pipe load of 15,000 lbs., or 2,500 feet of 23
inch drill pipe. The 42-foot tubular steel mast is
raised and lowered by means of two double acting
hydraulic cylinders. A retracting  type  drillhead
with rotary drive transmits rotation to 3.3/8 inch
diameter kelly connected to the drill pipe column.
Rate of penetration and/or weight on bit is con-
trolled by brake on drawworks, hoisting line being
attached to kelly whilst drilling is in progress,




The mud pump, an Evans duplex reciprocating
type with 6 inch bore by 6 inch stroke capable of
delivering - 200 ‘gallons per minute, was later con-
verted:to 4 inch bore: by replacement of cylinder
liners and piston assembly.  Power for the unit is
supplied by a six cylinder Leyland diesel, P.U.300,
developing a maximum of 75 B.H.P. at 2,000 r.p.m.
The rotary and drawworks are driven through a 5
forward and 1 reverse speed gear box, This allows
the rotary to be driven at rates varying between
20 and 286 r.p.m. at engine speeds of 1,000 and
2,600 r.p.m. respectively.

Drill. . Operations.

The operational staff of the drill consists of a
drill  foreman and three drill crews, each crew
consisting of a driller and two assistants. Drilling
is continuous throughout a five day working week.
Rate of pay for a driller is £18/4/7 per week and
for the assistants £16/14/7, which sums include
shift loading for afternoon and night shift, and
attendance allowance for a 40 hour week. (Basic
Wage £12/6/0). The drill crews are transported free
of charge to and from the drill sites, situated in
the Muja area some 17 miles from Collie.

Although much of the Failing equipment had not
arrived, including drill pipe, core barrels, bits, etc.,
a start was made on the 10/11/52 at the Co-Opera-~
tive using 20 foot Reed core barrels, 6 inch Reed
Kor-King drag and roller bits and-“N” rod. Core
recovery was low and after 630 feet drilling was
continued with “NM” bottom. discharge diamond
core bits and “NM” barrel to a final depth of 794
feet. Core recovery amounted to 72 per cent. from
200 feet which at that time was considered good,
considering that the drill crews had not previously
operated this type of machine. Since that- date
core recovery has increased and on .one hole reached
90 per cent., which has never before been attained
in this fleld. Except for the first hole, all Failing
drill operations during the first 20 months have
been carried. out in the Eastern basin on ground
held by the Griffin and Western Collieries. "Where
posgible “holes have . been - drilled” 3.13/16 inches
diameter and cutting a core of 2.218 inches. On
occasions it has been necessary to reduce to “NM”
size after casing section of the hole, but this
reduction is avoided if possible.

The design of a suitable drilling bit for all types
of rock met with in the basin presents may prob-
lems. Rock types include sandstones, shales, coal,
mudstones and granite. The variable nature of
the sandstones, which vary from well consolidated
fine -grained to coarse grained friable material
with all grades in between is not inducive to good
core Tecovery. Most core is lostin: drilling this
rock, which in some cases could be classed as beach
sand with very little cementing material. - Diamond
loss occurs most frequently in the sandstones as the
tendency is for the diamonds to pluck quariz
pebbles, up to 3/16 inch diameter, out of the
country, these pebbles then being in a position to
abrade the bit shell and matrix, thus undermining
the diamonds on the periphery. To overcome
this abrasion bits were made up containing—

(i) Mintung 71 inserts on outer- edge.

(ii) Strips of hard metal weld of cobalarc or
stellite along bit skirt.

(iii) Diamonds set in Mintung 71 matrix on the
outside diameter to act as kicker stones.

The bit set with kicker stones proved the most
successful but some wear still occurs in the half
inch space between the face diamonds and the
kicker stones. A maximum of 940 feet has been
drilled with one.bit of this 3.13/16 inch type for a
diamond loss of 0.035 carats per foot, These bits
are Mineral Drillers type 1833 -bottom discharge
core bits with kicker stones on  periphery, having
six waterways  and - carrying - approximately 62
carats of screen size 16 and larger stones . (two
stones per carat). These bits with reamers have
drilled 5,023 feet at an average cost of 2s. 10d. per
foot with diamond loss of 0.053 carats per foot,
which is a considerable reduction on the average
Igitt cost of 4s. 5d. per foot for the drilling up to
ate.
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The fine grained shales and mudstones present
no: drilling difficulties except.that the drilling -rate
is somewhat. reduced in-these bands. The 3.13/16
bit with-large diamonds is not suited for the drill-
ing: of granite, but is used as only one hole in four
is cored to bedrock and then only 10 feet into it.
Maximum coal core recovery is usually obtained,
either in the NM or larger size as long as a
stationary inner tube core barrel is used, this type
being standard for the drilling. To reduce wear on
the water end of the barrel a fixed ferrule is fitted,
this ferrule being built up with hard metal weld
as required.

Drilling rates vary but are between five and
twenty feet per hour depending upon the ground.
Weight on the bit and feed, as stated earlier, is
controlled through the brake on the draw-works,
weight being shown on the drilling line weight in-
dicator attached to anchored end of drill cable.
Although this method is quite satisfactory the set
up is not sensitive enough when drilling with small
bits of NM size, which require a load of about
500 1b. for normal-operation. On one:occasion we
had the -misfortune  to - drive the reamer  shell
through the bit. With the 3.13/16 inch bits the load
can be increased from 1,500 1b., the normal drilling
weight, fto 3,000 1b. without any apparent. damage
to the bit.

From experience it has been found that success-
ful “drilling of rotary holes in  the sedimentary
formations of the Collie field can only be achieved
when bentonite mud is used as the circulating fluid.
The amount of casing required is considerably re-
duced or dispensed  with when using bentonite.
During the last eight months’ operations no more
than 100 feet of casing has been placed in any one
hole. This casing is used, not so much as a wall
support but to prevent loss of mud into the country
through - fissures or watercourses that are fre-
guiently met with in the upper sections of a hole.
Over 15,000 feet have been drilled with the Failing
for a loss of 380 feet of NX casing, which was lost
in hole No. 9. This hole was cased to 650 feet.

About 5 per cent. by weight of imported bento-
nite “Volclay” to water is used to make up the
initial batch of drilling mud having a viscosity of
35 seconds; viscosity being measured by the time
of outflow of 1,000 ccs. from a Marsh funnel.
Below 500 feet the normal practise is to allow the
viscosity to. progressively reduce to a mimimum of
30 seconds. The thicker mud is used in the upper
section of the hole to effectively seal off the more
porous standstones.

Filter press tests are conducted each shift to
ascertain the wall building characteristics of the
mud.  In this test mud in a cylinder, closed at one
end: by a -filter ‘paper, is- subjected to a pressure
of 100 lb. per square inch for 15 minutes.  The
filtrate is collected and measured as is-also. the
mud cake on the filter paper. A mud, subjected
to the above pressure which simulates conditions
expected in the hole, is considered satisfactory if
the filtrate, associated with a mud cake of about
1/16 ineh, is between 10 and 20 cecs. A thick cake
indicates a poor mud, probably carrying too much
sand, which in the hole will form & thick wall cake
and probably lead to stuck tools. ‘ Filtrate is kept
as low as possible as all water lost in the hole has
to be replaced by water carted from Collie or from
the mines. .

In several holes beneficiated Marchagee bento-
nite has been used alone .and in conjunction with
Volclay. See Report No. 548, issued by the Kal-
goorlie Metallurgical Laboratory on “Beneficiation
of .a Western Australian Bentonite For Use in
Drilling Muds”. This local bentonite has 3 per cent.
by weight of sodium carbonate to bentonite added
to it. This mud is suitable for our requirements,
the only disadvantage being that twice as much
is used in making up a drilling fluid equal to a
Volelay suspension. (Note—Volclay costs twice as
much as local bentonite). Eighteen tons of im-
ported and local bentonite costing £603 12s. 7d. has
been used in-the drilling to date, usage being at
the rate of one ton per 835 feet.




A summary of drilling costs is shown in the
table below. Plant replacement costs were high,
more than half this cost being taken up by the
replacement of N rod with 1,600 feet of Failing
drill pipe. )

Operational Cost of Failing M.l Rotary Drill for
Period 10/11/52-10/7/54.

per foo
£ s d 5. d.
. Supervision 2,678 12 3 3 1
Wages 13,574 10 17 18 1
Bits 3,359 16 3 4 5
Fuel 806 3 1 11
Bentonite 603 12 7 010
Plant
Replacement .. 5438 5 3 7 3
Repairs ... 243 11 5 0 4
Transport 1,479 19 9 111
28,184 11 2 '
Feet Drilled 15,022 feet
Cost/Foot Drilled .. £1 17s. 6d.
Conclusion.

Seventeen holes have been drilled in the first
20 months of operation, at a drilling rate- of 751
feet per month, and at an average cost of £1 17s. 6d.
per foot. Depth of holes varied between 195 and
1,781 feet, with an average of 884 feet. Four
holes were less than 500 feet, six between 500 and
1,000 feet, four between 1,000 and 1,500 feet, and
three over 1,500 feet. The Failing operated satis-
factorily at all times during the drilling period
under review, but from a study of the cost sheets
it is apparent that the most economical range is
between 500 and 1,500 feet.

(Sgd.) J. K. N. LLOYD,
Assistant State Mining Engineer.

Appendix No. 2.

REPORT ON ACTIVITIES OF BOARD OF EXAM-
INERS FOR UNDERGROUND SUPERVISORS’
& MINE MANAGERS’ CERTIFICATES FOR
1953.

School of Mines,
Kalgoorlie.

7th December, 1953.

The Chairman, Board of Examiners for Mir%e
Managers’ & Underground Supervisors’ Certi-
ficates, Mines Department, Perth.

I submit herewith the annual report on the work
of the Board of Examiners for Mine Managers’ and
Underground Supervisors’ Certificates for the year
1953.

Myr. J. H. Verran, Senior Inspector of Mines,
vacated his position as a member of the Board
in November when he retired from the Public
Service. Mr. Verran had been a member of the
Board since its inception in 1949. His position
on the Board will be filled by his successor, Mr.
J. Boyland.

Underground Supervisors’ Association.

During the year a request was made by the
W.A. Gold Mines Supervisors’ Association for a
representative of the Association to be admitted
to the meetings of the Board. Approval was given
by the Under Secretary for Mines for a represen-
tative to be co-opted to those meetings of the
Board where examinations for Underground Super-
visors are conducted.

Reciprocity.

Advice was received from the Board of Examiners
in New Zealand that they had agreed to grant re-

ciprocity between New Zealand Mine Managers’

Certificates and Western Australian Mine Managers’
Certificates.

(3)—88619.
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The New South Wales Board of Examiners has
not yet reached a decision on the matter of re~
ciprocity. It is anticipated, however, that a de-
cision will be given shortly.

Mine Managers’ Certificates of Competency.

Applications for Mine Managers’ Certificates of
Competency numbered 12, of which eight were ap-
proved, two deferred and two refused.

The names of the successful applicants are as
follows:—
J. P. Boyd
H. L. Burrows
J. H. Crawford
K. E. Denham

J. M. Hogg

A. W. Ibbotson.
L. W. McNamara
L. J. Walker

’ Or}e duplicate Mine Manager’s Certificate of
Service was issued during the year. '

Examination in Mining Law.

An examination in Mining Law was held on the
2Tth April, 1953, the results being as follows:—-
Number entered 30
Number passed 18

Following are the names of the successful
candidates:— :

J. A. Cedro L. W. McNamara
E. T. Coles D. O’Driscoll

W. B. Edlington D. R. Spivak -
E. T. Forster W. D. Steel

J. M. Hogg N. K. Scarff’

C. E. Ion V. J. Tie

F. H. Jones S. A. Tomich

E. O. Myers L. J. Walker -

T, G. P. McDonald A, A, Wells

Underground Supervisors’ Examination. .

An examination for Underground Supervisors’
Certificates of Competency was held on September
14th, 1953.

Applications were received from the following
centres:—

Kalgoorlie 1
Coolgardie

Norseman

Big Bell

Cue

Meekatharra

Perth

= e D) OB O

The results of the examination were as follows:—

Number entered 20
Number passed 15

The names of the successful candidates are
{ollows:—

as

B. L. Berry G. McGillivray
G. S. Compton A. J. O’Connor
T. P. Dolan A, E. Pringle
E. A, Dufly G. Ruvidini

H. G. Field S. W. Silvester
A. C. Gilbert J. L. Thomson
C. E. Ion V. R. Zani

O. E. Johnson

One duplicate Underground Supervisor’s Certifi-
cate of Service was issued during the year.

(Sgd.) G. M. LUMB,
Secretary,

Board of Examiners.
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~ Division IIL

Report of the Superintendent of State Batteries.

Under Secretary for Mines.

For the information of the Hon. Minister I
submit my report on the operation of State Bat-
teries for the year ending 31st December, 1953,

Crushing.

One 15 head, seven 10 head, and eight five head
mills crushed 40,2184 tons of ore made up of 576
separate parcels, an average of 69.82 tons per
parcel. The bullion produced amounted to 17,703
ozs., which is estimated to contain 15,003 ozs. of
fine gold, or 7 dwts. 11 grs. of gold per ton of ore.

The cost of crushing including administration
was 41s. 8d. per ton as against 40s. 4d. for the
previous year, a rise of 1s. 4d. per ton. Kalgoorlie,
the only 15 head mill which operates continuously
had the best cost figure at 21s. 10d. per ton.

The average assay value of all the ore after
amalgamation but before cyanidation was 3 dwts.
3.6 grs. Thus the total head value of the ore was
10 dwts. 14.5 grs., which is 1 dwt. 8 grs. less than
the previous year’s figure.

Values in this ore before cyanidation can be
segregated as follows:—

Tons. %
Over 2 dwts. 8 grs. per ton ... 18,698 46.5

1 dwt. 18 grs. to 2 dwts.. 8 grs.

per ton . 5,938% 14.8
Under 1 dwt. 18 grs. per ton 15,080 37.56
Refractory 502 1.2

40,2183  100.0

Cyaniding.

Nine plants handled 26,659 tons of crushed ore
for a production of 4,293 fine ozs. worth £66,566.
The average content of this tonnage was 4 dwts.
7 grs. before treatment while the residue contained
1 dwt. 1 gr. The theoretical extraction by cyanida-
tion was therefore 75.2% and the actual extraction
14.2%.

The cost of cyanidation was 34s. 3d. per ton an
increase of 7s, 10d. per ton on the previous year.
Kalgoorlie and Laverton showed the best figures
with 28s. 2d. and 28s, 8d. respectively, whilst
Meekatharra was 29s. 10d.

Estimated Owverall Recovery.

With the average extraction in all cyanide plants
at 74.2% and the average grade before cyanida-
tion at 3 dwts. 3.5 grs. the average cyanidation
-recovery would be 2 dwts. 8 grs. Figures for esti-
mated recovery would then be:—

Dwts. Gus. %

Head Value ... 10 145 100
Amalgamated recovery ROV | 11 70.34
Cyanidation recovery e 2 8 22.00

Total recovery .. 9 19 92.34

The estimated value of production since incep-
tion excluding the value of gold tax paid to the
Commonwealth is:—

1953. Grand Total.

Par production— £ £
Crushing 63,730 8,218,400
Cyanidation 18,281 2,042,673

Gold Premium—

Crushing 168,694 3,914,860
Cyanidation 48,284 1,197,317

Open Market premium—

Crushing 5,232 28,428
Cyanidation ... 2,292 9,844

Tin production—

Ore 122 94,005
Residues — 572

Tungsten production—

Concentrates 1,273 17,893

£307,908 £15,524,092

FINANCIAL,
Expendi-
Tons. ture. Receipts. Profit. Loss,
Crushing 40,2188 85,309 19,858 — 65,451
Cyaniding 26,659 45,654 217,786 —_— 17,868
£130,963  £47,644 —  £83,319

The loss of £83,319 is an increase of £11,451 on
the previous year and does not include depreciation
or interest. Capital expenditure was incurred as
below:

General Loan Consolidated

Fund. Revenue Fund.

£ s. d. £ s. d.

Kalgoorlie . Reconstructing Pipe 166 11 3
ne

Marble Bar . Water Tank 38 7 4

. Erection of Battery 15,782 0 § 3,651 18 0O
£15,782 0 5 £3,856 16 7

Northampton

Cartage Subsidies.

Tons. Cost.
£
On ore carted to State
plants 11,645 5,653
On ore carted to pri-
vate plants ... 371 228
£12,016 £5,781

Comparative figures for the last three years
are:—

State Plants. Private Plants.
Tons %

Tons o Tons Total

Sub- | Sub- | Cost. Cost,
Crushed sidised | sidised Crushed Cost.
1951 .... | 48,589 | 12,489 257 6,049 844 314 | 6,363
1952 ... | 42,270 | 12,895 | 30-5 | 5,894 607 372 | 6,266
1958 .. | 40,218 {11,645 ¢ 29-0 | 5,553 371 228 | 5,781




STAFF.

During the year Manager Breustedt retired from
the position of Senior Manager at Kalgoorlie. He
was the last of the old time Managers having
‘Joined the Service as a youth in the early 1900’s.
Though there were a couple of short breaks in his
service he had worked at practically every mill in
the system.

Manager Chegwidden was transferred to Kal-
goorlie, while Manager Ball from the North West
circuit changed places 'at Meekatharra ~with
Manager Clemesha, Manager Young of Coolgardie
changed places with Manager Crew of Ora Banda.

It is with regret that I record the death of
Leading Hand Howard at a comparatively early age.
He was a conscientious officer who had the respect
of all of his associates.

I wish to thank the staff at Head Office and
in the field for their efficient service to the Depart-
ment, and for the maintenance of good relations
with our customers.

ADMINISTRATION.

Expenditure amounted to £13,954 1s.8d., as against
£13,352 12s.5d. for 1952 and was equivalent to
45.2d. per ton of ore crushed and cyanided as
against 3s. :

87

1952 1953
£ s, d £ s d.
Salaries 5,687 10 2 7616 9 1
Pay Roll Tax ... 2,361 12 2 2,08¢ 4 0
Workers Com- :
pensation 3,041 5 2 2,839 14 2
Travelling and
Inspection 917 5 0 1,236 2 11
Sundries 1,344 19 11 177 11 6
£13,352 12 5 £13,954 1 8

GENERAL REMARKS.

Costs continued their steep rise in the first half
of the year, but showed some tendency towards
stabilisation towards the end of the year. At the
beginning of -May it was decided to increase -the
advance payment for cyanide gold from £10 15s.3d.
per ounce to £14 0s.0d. per ounce, which means

- that the prospector has more-ready cash to--earry

on with. This decision is probably reflected in-the
figures here presented. The average head value of
all ore dropped by 13 dwts. and the tonnage of
ore above 2 dwts. 8 grs. per ton fell 10.1% from
56.6% to 46.5%:. It ‘appears then that the decision

. ‘has ‘helped the prospector to mine lower grade ore,

whereas " inr “times - of ‘rising costs Companies are
usually forced to lift their grades.

The Northampton plant was completed and tested
by the end of the year, but produced no marketable

“products.

C. F. ADAMS,
Superintendent of State Batteries.
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SCHEDULE 1.

Number of Parcels Treated, Tons Crushed and Head Value for the Year ended 31st December, 1953,

: Total Gross Valus
No. of f Yield by Yield by . Average
Parcels Battery. Crﬁggzd Amalgamatlon Amalgamation. Ta‘(g”%o‘%mss ((J)(}ntg;xgs per Ton Efr4s’r()lriit’if
Treated . * ( Bullion). (Fine  Gold). ° (Fine Gofd). (Fine Gold). per Ounce.
Ozs. Dwis. Ozs. Dwts. Ozs.. Dwts, Ozs. Dwis, Dwis. Grs. £ s .d.
21 Bamboo Creek 1,120% 521 3 44113 226 18 668,11 11. 22 210 .7
11 Boogardie . 332 190 19 161 - 16 86 4 248 0 14 - 22 3835
110 Coolgardie . 4,840% 1,698 17 1,439 16 766 15 2,206 11 : 9 3 118.9
27 Cue ... . 2,686 1,356 15 1,149 17 326 0 1,475 17 1 o 2 6.9
188 Kalgoorlie ... 16,463 4,124 5 3,405 6 1,971 14 5467 0 6 15 18 2
7 Lake Darlot 682 142 15 120 19 95 0 215 19 6 8 1 611
43 Laverton . 3,4104 1,319 10 3,118 5 1,060 3 2,178 8 12 18 214 2
10 Marvel Loch 1,087 612 15 519 6 154 18 . 6714 4 13.. 0 215 3
45 Meekatharra ,244 2,112 16 1,790 12 380 9 2,171 1 19 4 4 1 5
3 Mt. Ida ... 536% 214 8 181 14 118 17 300 11 11 5 2 7 7
15 Norseman ... 0133 331 .10 280 - 19 66 7 347 6 7 14 N
g Nullagine 199 120 10 102 3 23 7 125 10 12 15 218 7
48 Ora ‘Banda 2,472 1,817 15 1,540 11 684 10 2,225 1 18 0 -
10 Paynes Find 338% 472 . 4 400 4 48 6 448 10 26 12
3 Peak Hill ... 462 799 6 67 4 23 10 90 14 322 16 8
26 Yarri 2,471 2,587 3 2,192 13 287 9 2,490 2 21 13 413 3
576 40,218% 17,702 11 15,002 18 6,330 7 21,333 b 10 15 2 5 1
© Average Tons per Parcel ... ° 69-82 .
Average Yield by Amalgamation per ton(ﬁne gold)..“ 7 dwts, 11-05 grains.
Average Value by Amalgamation per ton (ﬁne gold).‘.. £1 11s. 8d. Australian £5 15s. 6d.
Average Head Value of Tailings (fine gold) . 3 dwts. 3-5 grains.
Average Value ot‘Tallmgs perton ... 13/4 Australian. £2 8s. 8d.
SCHEDULE 2
Details of Extraction—Tailing Treatment, 1953.
Tons : Re-
Battery. Treated, Head Value, | Contents. | Tail Value. {Contents. covery. Call, ‘ Recovery. Shortage. Surplus.
Dwis, Grs. Dwts. Dwts, Grs Dwis. % £ d. £ s, d. £ s d. £ s d
Coolgardie 3,744 4 3 15,440 1 3 4,160 73 2,396 8 10 2,338 3 4 57 5 6
Cue 1,372 3 7 4,520 - 21 1,180 74 7 11 4 11 681 17 3 20 7 8
Ka)goorlie 9,840 3 9 33,400 - 18 7,500 77 5,518 18 0 5305 9 11 213 8 1
Laverton 3,680 5 23 21,940 1 8 4,900 78 3,618 7 6 3,794 8 1 176 0 7
Marble Bar 1,054 8 5 6,780 1 14 1,680 75 1,083 2 2 1,085 156 11 17 6 8
Meekatharra 1,378 4 2 5,600 1 68 1,720 69 824 8 2 31 8 7 7 0 5
Ora Banda 2,011 5 3 14,940 1 10 4,120 72 2,207 10 O 2,198 17 4 98 12 8
Sandstone 1,728 4 18 8,200 1 5 2,060 75 1,303 1 0 127316 ¢ 29 4 3¢ "
Yarri 952 3 10 3,240 1 0 940 7 488 17 5 496 1 10 7T 4 5
26,659 4 7 114,060 1 1 28,260 75-2 | 18,241 18 0| 17,086 19 © 445 4 5 190 5 5
Net shortage: £254 19s. 0d.
Head Value 4 dwts. 7 grains.
Tail Value- - 1 dwt. 1 grain,
Theoretical Recovery .. 75°2%
Actual Recovery . 74:2%:
SCHEDULE No. 8.
Cyanide Yield, 1953.
Battery. Tons, Fine Ozs. Value. Premium. Total.
Coolgardie 3,744 550-69 2,339-163 6,191-876 8,531-039
Cue - 1,372 162-93 692-144 1,831-821 2,523-965
Kalgoorlie 9,840 1,299-00 | 5,519-024 | 14,605-681 | 20,124-705
Linden 2-10 8-787 22579 31-316
Laverton 3,680 889-85 3,799-384 | 10,005-449 | 13,804-836
Marble Bar 1,054 250-80 1,065-795 2,819-873 3,885-668
Meekatharra, . 1,378 201-52 855-957 2,265-765 3,121-722
Ora Banda 2,911 513-21 2,198-864 5,770-330 7,969-194
Sandstone 1,728 302-01 | 1,282-870 | 3,395-824 | 4,678-604
Yarri 952 120-59 519-561 1,375-007 1,894 -568
26,659 4,292-70 | 18,281-499 | 48,284-205 | 66,565-704




SCHEDULE 4.

Statement of Receipts and Expenditure for Year ended 81st December, 1953.

Mrorine.
EXPENDITURE. RECEIPTS,
Batteries g"“’l‘f‘%‘*’ Total Repai Proilt T.oss
. rushed. ot Cost per Spairs . Gross Cost per Receipts e .
Management, Wages. Stores. Working and Sundries. 3 3 Receipts. €Ce1D
g ¢ Expenditure. Ton. Renewals. Expenditure. on. v per Ton.
|

£ s.d. £ s d. - £ s d £ s.d. s. d. £ s.d. £ s.d. £ s.d. s. d. £ s d s. d. £ 8. d £ s d
Bamboo Creek -5 323 7 2| 2,198 211 692 2 7] 321312 8 57 8-7 677 13 2 868 7 4| 4,259 18 2 76 -3 604 16 0 10 95 3,654 17 2
Boogardie 352 16 7 643 11 9 4686 2 1. 1,462 10 5 83 1-2 227 11 0 893 9 6 2,083 10 11 1256 6-1 243 7 4 4 7-9 1,840 3 7
Coolgardie -5 862 8 11 | 4,772 11 10 | 2,519 12 4 | 8,154 13 1 32 3-8 2,204 10 9| 1,485 19 9 111,845 3 7 46 11-4 2,638 17 1 10 0-7 9,306 6 6
Cie ... +75 825 18 8| 8,324 10 1| 1,616 5 8| 5666 14 5 38 1-3 1,422 16 7 91417 9! 8004 8 9 53 10 1,727 2 11 73 7277 5 7
Kalgoorlie 1,405 9 4] 6,527 13 6.| 5,432 17 6 13,366 O 4 15 10-5 821 13 21 4,176 11 10 {18,364 5 4 21 9-8 6,536 17 0 7 91 11,827 8 4
Take Datlot 37110 2| 1210 110 | 236 1 9| 1818 2 9| 63 68 82 8 6 22 9 212103 0 5| 73 68 365 12 61 12 9-4 1737 711
Taverton .. 5 389 611 | $11118 3| 1,250 14 2| 4760 19 4| 27 10-1 635 7 0| 018 510| 631412 2| 3611-1 | 2079 9 6| 12 1-9 2935 2 8
Marble Bar ... 246 15 2 326 3 10 572 19 0 264 14 8 100 11 4 938 5 0 61 17 11 876 7 1
Marvel Loch 75| 23810 o] 208810 5| 40413 2| 282211 7| 53 2 13814 6| 20312 3| 325418 4| 61 37 58816 9| 11 1-1 2,666 1 7
Meekatharra 803 10 8| 2,485 10 1| 1,355.13 1 | 4,644 13 10 41 4-7 1,082 19 1 702 15 11 | 6,380 8 10 56 10-4 1,220 3 2 5151 5 §
Mt. Ida 5 17412 2| 570 5 0 74417 2| 27 9-2 14115 2| 191 7 1| 107719 5| 40 2.2 232 16 3 8 8.1 845 3 2
Norseman w5 | 11910 0] 1,386 0 8| 477 3 7| 1,08214 3| 43 4.7 8218 5| 288 7 7| 2354 0 3| 51 52 798 9] 10114 1,874 11 6
Nullagine 13216 7.| 803 2 8| 238 310| L274 8 1| 118 65 563 5 1| 22815 5| 2,066 8 7| 192 2.7 108 2 6| 10 07 1958 8 1
Ora Banda .. 25| 46815 7| 2363 6 7| 1,807 1 2| 4641 3 4| 37 65 | 1720 3 T| 75014 2 7,121 1 1| 57 72 | 112 0 5 9 1.2 59006 0 8
Paynes Find -5 1,026 15 0O 226 18 6 | 1,253 13 6 74 0-8 127 .1 8 233.12 5| 1,614 7 7 95 4-6 287 1.1 16 115 1,327 6 6
Peak Hill 6010 | 467 16 10 96 1610 | 62814 6| 27 2.6 7216 6| 12015 3| 822 6 3| 385 7-1 17816 6| 7 63 348 9 o

Sandsto - 617 8 617 8
Witma o 157790 9 1539 9 1519 9 126 0 3is o
Yarri 58876 8| 3354 8 4| 122072 41517117 4| 42106 77412 11 74211 4| 6680 0 o| 55 55 | 1454 3 7| 12 06 5234 17 2

Head Office - . 211 6 211 6
40,952-0 7,121 18 3 186,597 O 8 [18,476 17 5 [ 62,196 5 4 30 4.5 10,980 0 11 [12,133 3 11 85,309 10 2 41 7-9 19,858 4 8 9 8-3 9 9 2 /65460 14 8

Total Loss ... 65,451 5

68



SCHEDULE No. 5.
Statement of Receipts and Expendituve for Year ended 31lst December, 1953.

TAILiNGg TREATMEST.

EXPENDITURE. RECEIPTS.
. Tons ; )
Batteries, Treated Total I Repai Profit. Loss.
. : Cost per epars ; Gross Cost per : Receipts
Management. Wages. Stores. Eggzg;‘?i . Ton. Regg\(vials. Sundries. Expenditure, | Ton, Receipts. per Ton,

£ s d. £ s.d £ s.d. £ s o d. 8. di £ .. s d. £ s d. £ s d. s. d. £ sod. s, d. s. d. £ s d
Bamboo_Creek 48 1 8 28 3 6 164 10 2 240 15 4 159 -6 5 2598 1 425 10 10 . 425 10 10
Boogardie 42 16 6 8.2 8 616 2 67 15 4 18 .2 8 71 -2 10 157 0 10 ™ 310 . . 1170
Coolgardie 3,744 607 19 7| 3,663 2 9| 1,600 5 10| 5771 8 2 30 9-9 60 610 | 1,043 13 6| 6875 8 6 36 8-7 3,634 16 5 19 5 3,340 12 1
Cue ... 1,372 450 19 8 77 0 8 675 910} 1,843 10 2 26 10-4 105 8 6 354 3 7 2303 2 8 33 6-8 1,818 10 2 26 6-1 484 12 1
Kalgoorlie 9,840 986 2 0| 6,066 1810} 4,232 1 7 (11,275 2 5 22 11 431 12 5 2,141 13 0 {13,848 T 10 28 1-7 12,776 14 11 25 11-6 1,071 12 11
Laverton ... 3,680 61212 9| 2,145 3 9| 1,566 18 8 | 4,314 15 2 23 .53 118 11 4 845 3 7| 5278 10 1 28 8-2 5041 9 4 27 4.7 237 0 9
Marble Bar ... 1,054 688 12 6} 1,022 010 | 1,100 2 2| 281015 6 53 4 238 17 10 90 11 11 | 3,140 5 3 59 7 783 5 0 14 10-3 2,357 0 3
Marvel -Loch 71 1 0 6 0 0 24 10 3 101 11 3 . 13 7 114 16 10 114 18 10
Meekatharra 1,378 182 .6 7 795 14 © 680 5 3 1,658 .6 4 24 0-8 200 911 196 10 9 2055 7 0O 29 9-9 1,325 14 7 19 2 729 12 5

Mt. Ida 70 11 4 7011 4
Norseman . 12 8 38 12 8 3 12 8 3
Ora Banda ... 2,911 609 10 8} 2,608 0 1) 1,558 4 4 4,860 15 1 33 4-7 450 15 659 19 11 | 5971 10 1 41 0-3 2,143 5 4 14 87 3,828 4 9
Sandstone 1,728 561 13 10 | 1,340 7 10 571 810 247310 © 28 7.7 Y S 599 12 4| 3,150 10 5 36 5-5 1,626 4 7 17 7-9 1,624 5 10

Wiluna . O 21 1 5 21 1 6 .
Yarri 952 350 4 5 750 10 5 420 1 1| 1,520 15 11 31 10-3 454 3 5 34518 3| 2320 17 7 43 9 1,253 1 10 26 39 1,067 15 9
26,639 5212 1 2 119,141 510 {12,585 14 2 136,939 1 2 27 85 2,315 2 0 6399 12 7 145656315 9 3¢ 3 30,373 18 ¢ 22 908 9112 9 15371 9 9
TInterest Paid to Treasury .... | 2,588 1 1 2,588 1 1
27,785 17 8 17,959 10 10
9112 9
Net Loss ... .- 17,867 18 1

|

|4

]
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\Division IV.

Annual Progress Report of the Geological Survey of Western Australia
for the Year ended 31st December, 1953.

The Under Secretary for Mines,

Sir,—I have the honour to submit, for the in-
formation of the Honourable the Minister for
Mines, my report on the operations and progress
of the Geological Survey for the year ended 31st
December, 1953,

Staff.
Strength as at 31st December:—

Professional. . : Total.

Ellis, H.® A,  B:.Se., Government Geologist

Berhat K D.Se. Acting Senior Geologist ..
Sofoulis, J., B.Sc. ... ~Acting -Geologist, Grade 1b6
de la Hunty, L. E. B.Sc. Geologist, Grade 2 .
Low, G. H., B.Sc. ... Geologist, Grade 2

Noldart, A. J., B.Sec. ... Geologist, Grade 2

Clerical.

Connolly, R. R. s Clerk
MacNamara, T."H. . ... Clerk 3
White, 8. V.G. ... ... Typist

Laboratory. k
Fimmell, L. H. Laboratory Assistant @ ... 1

Promotions, Resignation, Appointments.

Mr. S. A. Tomich joined the staff on the 12th
January as senior Geologist, but at the end of his
probationary period his appointment was not con-
firmed, and he left the department on the 21st
August, 1953.

Mr. J. H. Lord, B.Ss., resigned from the position
of Geologist Grade -1 -on the 27th March, 1953,
after seven years continuous employment with the
Geological Survey Branch. The greater part of this
time was spent in supervising Government drilling
on the Collie Coal Field, and his work in this field
was -of the highest standard. Mr. Lord left the
department to take up employment with' a private
coal mining company in Western Australia.

Dr. K. Berliat was promoted to the position.of
Acting Senior Geologist on the 1st October, and
Mr. J. Sofoulis, B.Ss.,, was promoted to Acting
Geologist Grade 1 on the same date.

Professional Staff.

The approved establishment for Professional
officers as at 31st December is as follows:—

Government Geologist H. A. Ellis
Senior Geologist (Acting) K. Berliat
Geologist, Grade 1 (Acting) ... J. Sofoulis
Geologist, Grade 2 w.. L. E. de la Hunty

. . ... G, H. Low

... A. J. Noldart

Vacant
Vacant
w.. Vacant
. v ... Vacant

Again this year we were unable to compete for

professional staff with prlvate enterprise and Gov-’

ernment organisations in other States, resulting in
a seriously depleted active strength. In view of
the increased interest and demand for work of this
type it is considered to be of the utmost importance

that the conditions of serVice in\this Branch be
brought to a comparable level with those:of other
similar organisations throughout Australia.

The. following tabulated statement shows the
relation between the area of the State and the
availability of geologists  during the year:—

No.: of
Geologists | Area of | Square - | Population
Period. available, | State Miles per of
including | (sq. Miles).| Geologist. | - State.
Government . .
Geologist.
1953 .. 975,920 627,305
Jan.-Mar. 8 e 125,977
Mar.-Aug. 7 139,400
Aug.-Dec. 6 162,650

Activities of Profe&sional Officers.
H. A, Ellis, Government Geologist.

In addition to head-office duties, the followmg
ﬁeld work was undertaken:—

Places Visited. Purpose of Visit or | Period.
) " Matters Investigated.
Collie ... .... | Coal drilling ... ]
Capel ... ..i-| Beach Sand ‘claims ... Jan.
Koolyanobbmg Pyrite Drilling s
Kooyanobbing .. | Pyrite Drilling . |_ Febh.
Collie ... .... | Coal Drilling ... M
Koolyanobbmg Pyrite Dnllmg ar.
Ravensthorpe ... Regional Geologwal
Survey
Norseman (twice) Pyrite Mining April
Collie ... ... | Coal Drilling ....
Koolyanobbmg Pyrite Drilling
Bullfinch . Gold Mining ... M
Koolya,nobbmg (thce) Pyrite Drilling ay
Parker’s Range Gold Drill Sites
Laverton . Manganese ...
Linden ... Regional .. Geological
Sl_lrvey June
Ravensthorpe ... Regional  Geological
Survey
Norseman .... | Pyrite Mining )
Collie .. ... .....| Coal Drilling ....
Mt.- Magnet Hill 50 Gold Mine ... Jul
Koolyanobbing Pyrite Drilling. = .| [*%Y
Ravensthorpe ... Regional Geologlcal
. Survey A
Edwards’ Find Gold Mining ... ug.
Koolyanobbing Pyrite Drilling
Koolyanobbin .... | Pyrite Drillin,
Colhe) ¢ .... | Coal Drilling ... 8. Sept.
Northern Tern‘oory Uranium  occurrences ' Oct.
Koolyanobbing Pyrite Drilling ot
N. & 8. Yilgarn Goldfield |: Gold Drilling Sites ....0|). =~
Koolyanobbmg Pyrite Drilling Nov.
Collie ... .....| Coal Drilling ... :
Dundas ...| Uranium occurrence-...
Koolyanobbmg .. | Pyrite Drilling Dec.
Collie ... ... | Coal Drilling ....




S. A. Tomich, Senior Geologist.

January-February: Inspection and report on
the Prospects at Sunshine-Reward Amal-
gamated Gold Mine, BEdwards’ Find,
Yilgarn Goldfield. Report on reputed
Titanium deposit on the Coolgardie-Norse-
man Road. Report on a Spodumene-
bearing Pegmatite on Hampton Plains
Location 53.

March: Inspection and  report.on Paringa
Wheal Fortune Lead Mine, Northampton.

April-August: A geological survey of the area
around the Mt. Ida Mining Centre.

J. H. Lord, Geologist Grade 1.
January-March: Supervision Government Dril-
ling "in the Collie Coal Basin. Resigned
27th March.

K. Berliat, Acting Senior Geologist.

January-February: Investigation of possibility
of obtaining domestic and stock water
supplies in the Yerecoin and Jurien Bay
districts.

March: Office work in connection with Linden
Area survey.

April: Water supply investigations on East
Kimberley cattle stations.

May-November: Geological field work, Linden
Area, North Coolgardie Goldfield.

December: Investigation of water supply prob-
lems near Watheroo and Coomberdale, and
office work in connection with Linden Area
survey.

J. Sofoulis, Acting Geologist Grade 1.

January-March: Inspection of mineral claim
for Wolfram, Yalgoo G.F. Report writing
in connection with geological survey of
Phillips River: Goldfield.

April-August: Field work Phillips River. Gold-
field. Inspection of Manganese deposit
near Naendip.

August-December: Reconaissance survey Kent
District, adjacent to Phillips River Gold-
field. Report writing in connection with
geoéogica,l survey of Phillips River Gold-
field.

L. E. de la Hunty, Geologist Grade 2.

January: Inspection of mineral claim for
wolfram, Yalgoo G. F.

February: Report writing on gypsum deposits.

March: Reconnaissance survey of Linden Area
with Dr. Berliat.

April-August: Field work—Linden Survey

September: Report writing.

October: Visited Linden. Visited Koolyanob-
bing with Mr. H. A. Ellis.

November: Testing phosphate deposits for
radioactivity, Dandaragan. Water supply
work at Gabbin.

December: Inspection and mapping of 1ad10—
active deposits at Dundas.

G. H. Low, Geologist, Grade 2.

January: Preparation of geological plans and
reports on the Gypsum Resources Survey.

February~December: Supervision of Failing and
Deep Drilling at Collie; the preparation of
reports on this drilling and assisting Coal
Mining Companies at Collie with general
geological problems.

A. J. Noldart, Geologist, Grade 2.

January: Office work in connection with geolo-
gical survey of Phillips River G.F.

January-May: Geological field work:in Phillips
River G.P.

May-June: Preparation of report on Mt.
I\G/I%Mahon Mining * Group, Phillips River

June-August: Assisting Mr. J. Sofoulis in geolo-
gical survey of Phillips River G.F.

a4

August~-October: Office work in connection with
Phillips River G.F. survey.

November: Assisting Government Geologist in
selecting diamond drill sites in Yilgarn
G.F.

November-December: Preparation of data for
diamond drill Gold exploratory programme.

December: Inspections and reports on:—

(a) ‘Shale ‘deposits Mundijong area.
(b) Barite deposits Cranbrook area.

FIELD WORK.

Major Field Work completed during the Year and
in Progress as at December -31.

(1) Supervision of Government deep and shallow
drilling:on the Collie Coal Field continued through-
out the year.

“(2) A geological survey of the Ravensthorpe
District, Phillips River Goldfield, was completed.

(3) A geological survey of the Linden Mining
District was commenced, -and the regional work
completed.

(4) A geological survey of the Mt. Ida Mining
District was commenced, and although, due to staff
difficulties, it is unlikely that this survey will be
completed, some useful information was obtained
from the work done, and made available to the
mining interests in the area.

; (5) A drilling prpgramme to test abandoned
gold shows mainly in the Yilgarn field was pre-
pared.

(6) Diamond drilling of the Koolyanobbing Iron
Ore deposits continued during the year and re-
vealed the presence of high grade Iron Pyrities
at depth.

(7) Further assistance was rendered to certain
Kimberley Cattle Stations in their search for un-
derground water supplies.

Field Work for 1954,
(1) Continuation of Collie Coal Field explora-
tory drilling.
(2) Completion of group work in the Linden
Mining - District.
(3) Continuation of the Koolyanobbing explora-
tory drilling.

(4) Diamond - drilling : to test abandoned gold
shows in the Yilgarn Goldfield.

(5) Geological survey of the Mt. Magnet Min-
ing Distriet. )

(6) A reconnaissance survey of portions:of. the
Kimberley . Division to. determine the possibility
of. occurrence of uranium bearing minerals.

(7) A regional survey of an area between Cool-

gardie and Dundas.
(Items 6 and T-—provided ‘staff can be obtained.)

TRANSPORT.

Tabulated details of transport at present in use
by the Geological Survey are are follows:—

)
il Z | Mileage | Mileage| Date
=<4 | Make and Type. | as at for Vehicle | Remarks,
gg' g 31-12-53| 1953. Purchased.
]
1175 | Ford Utility ... | 18 ? 12,822 | 1046 (new)| On loan to
University
of W.A.,
from Oct,.,
1953.
1194 | Ford Utility ... | 18 | 78,709 | 3,709 | 1946 (new)

1307 | Chevrolet Utility | 15 | 116,623 | 7,933 | 1947 (used)
1418 | Chevrolet Utility | 15 | 72,802 | 10,217 | 1947 (new)
1421 | Chevrolet Utility | 15 | 60,029 | 6,460 | 1947 (new)
2044 | Dodge Utility ... | 18 | 35,700 | 11,862 | 1950 (new)
2393 | International | 14 | 29,028 | 13,191 | 1850 (new)

Utility .
2412} International | 14 | 47,606 | 14,361 | 1950 (new)
Utility
2608 I{}éﬁ%national 14 | 31,269 {11,273 | 1951 (new)
Y.
909 | Willys Jeep ... 5 7,230 | 7,230 | 1953 (new)

Total miles : 99,058.




SERVICE TO THE GENERAL PUBLIC, MINING
INTERESTS AND GOVERNMENT
DEPARTMENTS.

Much information, both written and oral, was
given- to:a variety of -applicants during the year,
and-our publications: were frequently sought.

Activities of the Commonwealth Bureau of Mineral
Resources.

The Commonwealth Bureau of Mineral Re-
sources maintained several geological and geophysi-
cal parties in the field in the North-West and
Kimberley Divisions during the 1953 field season,
and examined two manganese deposits in other
parts of the State which had already been ex-
amined and reported on by State Geologists. The
Bureaw’s operations were confined to the sediment-
ary basins in the northern part of the State, as
part of its programme in assisting the search for
oil in Australia. This is a suitable opportunity to
express appreciation of the spadework done by the
Bureau’s geologists and geophysicists which laid
the foundation for the ultimate discovery during
the year at Rough Range, near the southern end

45

of Exmouth Gulf, of crude flow oil, the first flow
oil discovered in Australia. . Although represented
by one geologist in one of these parties for one
year, the State Geological Survey has taken no
other part in the search for oil, for the simple
reason that we have not been able to meet even
the normal demand on our services owing to lack
of staff.

The Discovery of Oil in Western Australia.

On December 4th, 1953, The Standard Oil Com-
pany of California, as principals of the oil search
venture in progress at Rough Range, Exmouth
Gulf, North-West Division, officially announced to
the world that the Rough Range No. 1 Test Well
situated near the crest of Rough Range in Lat. 22°
25'S:7and Long. 114° 05’E. near the southern end
of Exmouth Gulf had struck crude oil between a
depth of 3,605 and 3,620 feet.

The crude oil-bearing horizon was actually
penetrated on November 1, when a waxy substance
was noted in the mud ‘and cuttings coming from
the well. This material gave the following re-
sults when analysed at the Government Chemi-~
cal Laboratories in Perth:—

FIRST SAMPLE OF WAXY HYDROCARBON MATERIAL RECEIVED FROM WEST AUSTRALIA
PETROLEUM PTY., LTD.

Identification.

Rough Range No. 1 Well 3,603-3,622 ft.

Exmouth Gulf Area, North Western Australia.

General Characteristies.

Specific Gravity 0-859
* Saybolt Universal Viscosity at 100°F.
Water per cent. v/v 8-7

182sec.

AP.IL Gravity 33-2° .,

Colour—Dun brown with greenish shade.

Dehydrated Crude Distillation, Bureau of Mines Hempel Method.

Stage I. Dry distillation at atmospheric pressure. First drop 139°C. (282°F.).
Fraction Fraction cut at Per cent. Sum Sp. Gr. °AP.I. Correlation | S.U. Vis- | Cloud Test
No. °C.- °F. Per cent. | 60/60°F. Index, cosity 100°F. T
8 225 437 2-8 2:8 0-762 54-2 6-0 16
9 250 482 5-6 8-4 0-778 50-4 8-2 28
10 275 527 9-1 17-5 0-784 49-0 6-4 36
Stage II. Dry distillation at 40 mm. Hg.
11 200 392 12-3 29-8 0798 45-8 10 38 52
12 225 437 8-4 38-2 0-811 43-0 11 43 70
13 250 482 12-5 50-7 0-828 39-4 16 50 93
14 275 527 12-3 63-0 0-854 34-2 25 115
15 300 572 11-4 T4-4 0-858 33-4 24 124
Residuum 25-0 99-4 0-934 20-0
Distillation
Loss 0-6 100-0

* Viscosity of dehydrated crude.

Base of erude—paraffin,
Parraffin wax in dehydrated crude (solvent method) 40-0 per cent. w/w.

Note. —-The method used in the analysis was that adopted by the U.S.A. Bureau of Mines as described in their Bulletin 490,

Approximate Sumimary.

Per cent. Sp.- Gr. °A.0.L Viscosity.
Light gasoline e
Total gasoline and naphtha
Kerosene distillate 17-5 0-778 504
Gag.oil ... L L L. 33-2 0-813 42-6
Non-viscots Iubneatmg digtillate ... .. . ... N 50-100
Medium lubricating distillate Indeterminajte 100-200
Viscous lubricating distillate above 200
Residuum . 250 0-934 200
Distillation loss 0-6

J. C. . HOOD.

Deputy Government. Analyst.
Lab. No. 17742/53.




‘ 'I‘h1s horizon was cased off in the normal’ dril-
ling “ processes ‘and " drilling - ‘ahead was continued,

until on November 27th, the- oil bearing horlzon‘

was subjected to a routine test, and- the operat-
ing company, West Australian Petroleum Pty. Ltd.,
subsequently reported that the well flowed ‘steadily
4 light green waxy crude oil through & 1" orofice
in the testing tool for a total of 578 barrels
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(20,212 ‘Imperial gallons)” durmg a penod of 25
hours.

The crude oil was descnbed by the company
as.a “high grade crude with a paraffin base.”

The - following. is the report submitted by the
Government Chemical Laboratories, Perth, on.'a
sample of this crude flow oil:—

SECOND SAMPLE OF WAXY HYDROCARBON MATERIAL RECEIVED I‘ROM WEST AUSTRALIAN
PETROLEUM PTY., LTD

Identification.

Rough«Range No. 1 Well 3,603-3,622 ft.

Specxﬁc Gravity 0-839 ~ ... ..
Saybolt Universal Viscosity at 100°F. 62 sec.

General Charactéristics.
API, Gra.vxty 37-2°

Exmouth Gulf Area, North: Western Australia. -

Colour—Greenish brown.

Distillation, Bureau of Mmes Hempel Method.

Stage 1. Dry distillation at. atmospheric pressure.

First drop 222°, (432°I‘)

“Fraction | Fraction cut’ at. Per kcent. Sum Sp. Gr. °A.P.I. Correlation |  8.U. Vis-. | Cloud Test
No. °C. °F. Per cent. | 60/60°F Index. cosity 100°F. | °F.
9 | 20 482 57 57 0-776 50-9 73 81
10 276 527 7.7 13-4 0-785 48-8 6-9 45
) ] Stage II. Dry distillation at 40 mm. Hg. ; :
Sl 200 392 17-2 30-6 0-797 46-0 10 - 38 57
12 225 437 8-0 38-6 .1 ..0-809 43-4 11 43 72
13 250 482 12-0 506 0-824 40-2 14 50 95
14 7 275 527 15-0 65-6 0-859 33-2 28 115"
15 300 572 15-3 80-9 0-865 32-1 28 127
Residuum.... 18-5 99-4 0-922 22-0
Distillation
loss .. 0-6 100-0

Base of crude—parraffin.

Parriffin wax in crude (solvent method) 47-5

5 per cent. w/w.

Note ———The method used in the zmalyms was that adopted by the U.S.A. Bureau of Mines as described in their Bulletin No. 490.

Approximate Summary.

Per cent. Sp. Gr, °A.P.I. Viscosity.
Light gasoline ‘ .
Total gasoline and naphtha
Kerosene distillate 13-4 0-781 49-7
Gas oil .. 37-2 0-808 43-6.
Non-viscous lubncatxng distillate ... 50-100
Medium lubricating distillate . Indeterminaite 100-200
Viscous lubricating distillate above .200 -
Residuum . 18-5 0-922 21-9
Digtillation loss 0-

Drilling of the deep test well commenced on
September 5th and it penetrated Tertiary ‘lime-
stones and shales and entered the Cretaceous at
a depth: not yet. known to this branch. The oil
horizon consisted of a glauconitic greensand some
15 feet thick, and was situated in the BIRDRONG
FORMATION at the base of the Mesozoic (Cre-
taceous) at or very close to the unconformity be-
tween the Cretaceous and Permian, if not actually
at the unconformity.

The Test Well is still in progress, and had reached
a depth of 5,322 feet by the end of the year with-
out encountering any further showings of oil. At
this depth the rocks would be of Permian age.

No other wells were being drilled in the struc-
ture as at the end of December, 1953, and it is
not yet possible to say whether crude oil exists
1i)n -commercial quan’utles in the Rough Range

ome. -

J. C. HOOD,
Deputy Government Analyst.
Lab. No. 17980/53

The .following is a description of the oil-bearing
sandstone from No. 1 Rough Range Test Bore, sup-
plied by the Commonwealth Bureau of Mineral Re-
sources:—

Description of Sample of Oil-Bearing BIRDRONG
Sandstone from Rough Range No. 1 Test Bore

Depth 3620 ft. approx.. .

Microscopma.lly this is a light grey, porous,
moderately friable, sugary, medium-grained sand-
stone, consisting principally of quartz. Glauconite
is the only other mineral distiguishable in the
handspecimen. As a whole the rock is even-
grained, but a few larger quartz grains measuring
up to 4mm. are present.

In thin section the rock is found to consist of
approximately 80 per cent.  quartz. The grains
were originally subangular to rounded, but most
of them now show secondary outgrowths of quartz




in optical continuity with that forming the defrital
grain. Numerous grains-have a narrow: shell of
secondary quartz easily . distinguishable by virtue
of ‘the fact that it is clear, whereas the detrital
grains -contain - fluid - inclusions: " In ' some" cases
small crystals -of authigenic (?) -brookite: have
formed along the horders of the original grains,
and are now enclosed in the shell of new quartz.
Many, but by no means all, of the enlarged grains
show crystal edges, and most of the pore-spaces in
the rock appear to be due to incomplete meeting
of the outgrowths.

Whether any other substance  formerly filled
these pore-spaces is not known;:in some parts of
the- slide - dark  brown, argillaceous - material fills
or partly fills the interstices between: the quartz
grains, and “some of this has been lost during
grinding; -whether ‘such material has completely
disappeared in-other places in the slide is inde-
terminable. ' In  addition, there is the possibility
that some- relatively soluble -mineral, such as a
carbonate, was' the original cement, but{ has now
been dlssolved away.

“"The “average. size of the quartz grains is now
0.4 to 0.5 mm. though some considerably exceed
this figure.

The growth of secondary quartz has not (as im-
plied "‘above) proceeded to the stage where closely
interlocking  grains have been produced; and so it
has not been as instrumental in cementing the
grains as one might at first expect. The fact is
that the quartz grains have gently curved or
straight boundaries, and  this condition  accounts
for the sugary texture and porous nature of the
rock.

Glauconite makes up, perhaps, three per cent.
of the rock; pyrite cubes are associated with some
grains of this mineral.

Accessory. constituents are ar g1llaceous material,
detrital ‘grains of chert or chalcedony, acid
plagioclase, . microcline, (?) brookite, and tour-
maline, )

“The rock:is a medium-grained, slightly glauconitic
quartz sand;tone.”

- PUBLICATIONS.
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- Ahnual Progress Report: of the Geological Survey
of Western Australia for 1950.

“ Bulletin No. 107: A Re-Survey of the Coolgardie
District, W.A., by J. C. McMath, B.Sc., N, M Gray,
B.Sc., and H. J. Ward, B.Sc.

Bulletin No. 103, Atlas No. 2.
No. :1: already issued.) -

Geological and Economic. Maps-of the Metropoli-
tan Area.

(Text and Atlas

In the Press.

" Bulletin No, 108: The Geology of the Irwin River
and Eradu Coal Basins, by W. Johnson, B.Sc.

(Hons.); J. S. Gleeson, B.Sc., and L. E. de la I—Iunty,

B.Se.

) Annual Progress Report of .the Geological Survey
of Western Australia for 1951 and 1952,

“Compiled and Awaiting Authority to Print.

Mlneral Resources of Western ‘Australia Bulletin
No. 6: Silver, Lead and Zine, by W. Johnson, B.Sc.
(Hons) :

" ‘Mineral Resources of Western -Australia Bulle-
tin No. 7: Vermiculite, Talc and Soapstone, Fuller’s
Earth, Bentonite :and -Diatomite, by W. Johnson
B.Sc.;.(Hons.).

“Mineral Resoulces ‘of Western Australia Bulletin

No."8: Gypsum, by L. E. de la Hunty, B.Sc., and

G H. Low, BSc

: In Course of Prepamtzon
Bulletm No.:110: ‘A" Geological ~Survey of the
Ravensthorpe District,  :Phillips - River. - Goldfield,
WA by J. Sofoulis, B.Sc.
H. A ELLIS

, 9th-February, 1954, Government Geologist.

REPORT ON-A SPODUMENE-BEARING PEGMA-
TITE ON HAMPTON PLAINS LOCATION 53
SOUTH OF KALGOORLIE, W.A,

Approx. Latitude 31° 03’ 8.
Approx. Longitude 121° 28’ E

By S. A. TOMICH, B.Sc.

Introduction.

An inspection of a pegmatite outcrop was made
at the suggestion of the Manager of the Hampton
Plains Syndicate. The purpose was to examine for
oc?unence of ‘any rare minerals of commerc1al
value

Locality and -Access.

The : pegmatite occurs -in. hilly -moderately tim-
bered country about one mile S.8.W. of Mt, Marion
trig. Its actual: ‘map location is: 224 miles prac=
tically: due south: from Kalgoorlie, but is reached
by winding bush track for which the car speedo-
meter reading is 23 miles from the Boulder Post
Office, i.e. 26 miles from Kalgoorlie. "Actually it is
only 3% miles from the Coolgardie-Norseman road
at its. nearest point, but there is no . connecting.

track. -

Ezxtent of Workings.

At the time of the writer’s visit two men were
engaged in trenching and costeaning with the aid
of a portable compressor and drilling machine. A
road grader had been: used effectively to- expose
pegmatite in places where obscured: by soil cover.
However the workings were of very limited- extent,
by far the largest: excavation: being:an irregular
costean. 20 ft. long, five to six feet wide, and
about five feet deep.

Geology and Mineralogy.

The rock enclosing the pegmatite is a coarse-
grained greenstone of gabbroid appearance. Hon-
man’s' map shows an outcrop of granite two miles
distant. He records the presence of a pegmatite®
“dyke” intrusive into-greenstone schists, presumably
close to the granite. Flatly dipping granitic dykes
are recorded in the locality, intruding' greenstone.
Other pegmatites conformable with metamorphosed
sediments- are. also-mentioned; so. they-are: by no
means rare.

The deposit examined is a very coarse-grained
pegmatite occurring on one side, and near the top,
of a low hill. Its average strike is N. 40° W., but
the dip could not be determined definitely, although.
considered likely to be at a low angle to the South-
West. The exposed length is about 12 chains; true
width is unknown, although the surface width
varies irregularly from half a chain to two chains.
Quartz rubble extends beyond  the -limits  of - the
pegmatite to the bottom of the hill, giving: the
outcrop at first glance the appearance of .a.quartz
“plow”, for which it probably was often m1staken
in the past.

Besides the normal quartz, felspars and mica
common to all pegmatites this one contains in
addition: spodumene; ‘beryl ‘and-columbite in" that
order: of abundance.” The maincostean is“ona
spodumene-rich ‘section, in‘ which there is'a sug-
gestion:of ‘mineral zoning.  Large, well developed
spodumene crystals ‘are found-in association ' with
very coarse quartz. Crystals:up ' to 18‘inches long
and : four. inches: across. were obhserved,-.although
some are reputed to have been two feet six:.inches
in length. In this section 40% by:volume: of the
pegmatite is occupied by spodumene. This is flanked
by . a..spodumene-beryl-quartz - portion.. The . beryl
is of irregular distribution. It is .a - fractured,
bluish-gray variety up to two inches across. Near
the bottom of the same  costean’ the- spodumene
zone': gives way to a -quartz-albite-mica’ section,
followed by 'very ‘coarse ‘albite- felspar Wlth some
sugary ‘quartz.

1 1914 Honman, C. S.: The Geology of the Country between
Kalgoorlie ‘and:'Coolgardie. ' G.S.W.A.-Bulletin No. 56, ~

% op. cit p. 32,




Close to the concentration of: coarse spodumene
is another mass of smaller spodumene -crystals.
More remote is a large mass of pure quartz, occa-
sionally with striations left by the “weathering out”
of spodumene crystals. Although the. evidence is
not conclusive it is suggestive of zoning, with the
quartz mass thus to be regarded as the core of the
pegmatite.

A litfle columbite in small grains is associated
with the spodumene and beryl. Large “floaters” of
columbite (crystals to two inches in length) have
been found on the surface along the eastern margin
of the pegmatite, well away from the main spo-
dumene area. A search for this columbite in situ
has not yet been successful.

Mica (muscovite) is of rather small size, but the
quality appears fairly good.

Another pegmatite outcrop about a half mile
along. the track back to Kalgoorlie contains spo-
dumene and small columbite “floaters” on the sur-
face. Several others in the district are reported
to.contain minor quantities of these same minerals.

Lithium Content of the Spodumene,

A determination by the Government Chemical
Laboratory gives the Lithia (Li.0) content as 6.08%.
This figure compares with those given for represen-
tative samples of spodumene from a pegmatite in
the Ravensthorpe® district, which are quoted as
6.20% and 6.18% Li.0 respectively.

Conclusions. .

Insufficient work has been done yet to assess the
full potentialities, or to determine the characteris-
tics, of this pegmatite. The potential value depends
on a ready market for spodumene and the finding
of sufficient concentrations of beryl and columbite,
particularly the latter mineral. Prices for beryl and
columbite are attractive and a ready market for
spodumene would encourage prospecting, as there
g}agl. vtvell be a belt of such' pegmatites in the

istrict. :
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Summary.

The ore bodies at the Sunshine-Reward Amal-
gamated Gold Mine. are  steep -quartz reefs of
variable . width, occurring in :sedimentary. green-
stones. of the. Yilgarn System. Ore- formation: is
accompanied by certain . characteristic mineralo-
gical changes in the immediate host rock.

Shearing mainly and folding to a less extent
have been responsible for  the emplacement of
quartz reefs. A pattern of ore distribution is in-~
dicated by the underground mapping. This can
be readily verified by driving from easily-acces-
sible locations.

Only limited disruption of ore bodies has been ef-
fected by faults, as observed so far. Pegmatite
“bars’” cut through the reefs. The effect on mining
operations can be serious when the pegmatites
are of considerable width.

3 Sofoulis, J.: Report on Cattlin Creek Spodumene Pegma-~
tite, Ravensgthorpe, W.A.—Annual Progress Report,
G.S.W.A., 1952.
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The mine has by no means been developed to
its full potential.. There  is scope for more in-
tensive development and:exploration. A campaigh
of work is outlined, a campaign of promise which
could be better put into effect by a company with
more substantial resources.

Introduction.

Edwards Find is situated 27 miles by road south
from Southern Cross, and lies about 94 miles south-
west of Marvel Loch.

General information - concerning the mine,
locality, and geological setting can be found in
G.S.W.A. Bulletin 97: by H. A. Ellis. ‘A detailed
examination of the workings, made -in 1935 by
R. 8. Matheson, is recorded in G.S.W.A. Bulletin
99. Ellis and Matheson examined the mine in its
infancy. After it had been.a recognised producer
for a number of years another examination was
made by J. H. Lord and J. Sofoulis, who advanced
sound suggestions about future development. Their
report appears in the Report. of the  Geological
Survey for 1949, The underground workings were
mapped by the writer in January, 1953.

Lease Information.

Underground work at present is concentrated on.
G.M.L. 3942 (Reward) and G.M.L. 3943 (Sunshine),
originally designated G.M.L. 11PP and G.M.L. 12PP
respectively. Other leases are held by the Syndi-
cate, in particular one north and one south of the
above two. Adjoining the Sunshine lease on the
east is G.M.L. 13PP (Cricket), held by another
party. From this there was good-grade produc-
tion in the past, but no systematic work has been
attempted in recent years.

General Geology.

The immediate country rock of the mine work-
ings' is ‘an amphibolitic greenstone, considered to
be a highly metamorphosed basic sediment. On
the No. 1 (100 ft.) level, which is in the oxidised
zone, there can be observed a well-defined  schis~
tosity, which is in reality bedding. Folding is not
conspicuous, but the shape of the workings in cer-
tain sections suggest that some of the ore followed
bends in the schist. .:Original bedding has been
doubtless accentuated by oxidation, as on lower
(unoxidised) levels the rock appears massive with
little, if any, evident sign of schistose or gneissic
structure. The change might also be due to the
presence of beds of different composition in. a
tightly folded sequence, although much detailed
examination is required to confirm this view.

Reliable strikes of the country rock:can be ob-
tained only in oxidised ground. Average direction of
schistosity is north-north-west, but there are
local variations of many degrees from this strike.
Dips invariably are to the west at very high angles.
The underground works suggest that the major ore
bodies mostly run ‘“parallel to the country,” but
not  entirely so. .

The ore bodies are essentially very steep quartz
reefs of overall lenticular habit. Quartz ranges in
width from a few inches up to 15 feet, the larger
width usually found at junctions of two or more
reefs of divergent strikes.

In the narrow sections the quartz shows some
evidence of a banded or ribbon structure. Instead
of a single vein there may be a number of closely
spaced veinlets comprising a small “vein channel.”
The intervening space may be composed of highly
biotitic material and veinlets of lustrous, pale-green
diopside replacing the normal amphibole found in
the enclosing rock. It appears that the develop-
ment of biotite and diopside is a feature of ore
formation. - Both minerals, particularly. biotite, are
frequently observed in the walls of reefs, and there-
fore are of some diagnostic value.

Sulphides are notably absent from the ore,
which is free milling. Gold is seldom visible, and
it is stated that even very rich quartz contains
gold no larger than pin-head size.

Narrow intrusive pegmatite bodies occur, aligned
in two directions— (1) almost parallel to the quartz
reefs but with opposite dip, and (2) across the
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major reef at right angles, dipping south at 45°.
Pegmatites are later than ore as they clearly cut
through quartz reefs. No quartz core is developed
in these infrusives, as a rule. However, in the
stope above the No. 3 level, immediately north of
the main shaft, a ‘“cross dyke” was observed with
a pronounced central quartz core where it trans-
gressed the ore, suggesting that some assimilation
of the reef had taken place.

Structural and Economic Geology.

A. Ore Distribution.

The two principal ore bodies which have been
mined, up to the present, are referred to as “Main
Lode” and “East Lode”. Although some of the
“Main Lode” appears to be folded along with the
enclosing country, the most prominent structural
feature is the steep, well-defined shear on which
the “East Lode” reef has formed. See geological
level plans. This shear traverses practically the
full length of workings from north to south, and
thus. the “Main Lode” really should be regarded
as a branch of the “East Lode.”

Makes of ore in other directions have been ob-
served, although little mining has been done on
them. These additiona] directions are three in
number—one oblique and two “cross lode” strikes.
A programme of testing is suggested for these, as
they all appear to be part of a pattern of ore
distribution. See Fig.1. Similar makes apparently
have been tested in the past and found lacking in
continuity, but one or two of these may respond
to development over substantial lengths.  If they
do so, it means at least one other ore body.

The last 110 feet of the “Main Lode” south drive,
No. 1 level, has taken a sharp swing to an “Oblique
Lode” direction, viz. N 40°W. From the outline of
the workings it is likely that the Northern portion
of the 100 ft. level, Reward shaft, has the same
oblique strike, but the condition of the workings
does nof{ permit confirmatory mapping. A short
length of reef on N 40°W strike has been mined
in the south end of No. 2 level, between “East Lode”
and “Main Lode.””

“Cross Lode” exposures in N 70°W direction are
limited to the ground between “East Lode” shear
and “Main Lode.” The other crosslode strike is
N 75°E,

TS

In all, a miniature pattern of ore distribution
appears to be present in this deposit, which may be
a replica of a larger district pattern. In view of
this and the nature of the principal shear it does
not seem unlikely that there are other parallel
shears in the district, which have not been dis-
covered owing to paucity of outcrops.

*B. Faulting.

Flat strike faults and steep cross faults have
been observed. With neither type is the displace-
ment of very great magnitude. Strike faults dip
both east and west at average angles of 20°-25°.
Movement is reverse, i.e. the hanging wall has
moved up. See transverse sections. The amount
of displacement "is of the order of several feet,
usually insufficient to hinder seriously mining,
although disruption of a few tens of feet has been
reported in past operations.

Steeply dipping to almost vertical fractures run-
ning right across: the principal ore body constitute
the other: fault type. As a rule,; lateral offset is
practically negligible but  vertical ‘movement may
be more important. The effect is shown in sharply
different widths of quartz appearing abruptly on
opposite sides of a cross fault. In the extreme
north end of the No. 2 level occurs the strongest
cross fault so far observed. The reef has heen dis-~
placed probably to the east no great distance,
although the exact amount cannot be predicted.

Mining Methods.

Shrink stoping is. employed below the zone of
oxidation, where the massive greenstone provides
good standing ground.. In oxidised ground the cut-
and-fillrill system: is in use; walls do not appear to
be particularly bad, but would certainly be weak in
the vicinity of. flat faults. Old battery sands are
run: from the surface through passes and used as
stope filling.

Recommendations.

A campaign of development, exploration and
diamond drilling is outlined- hereunder. The work
proposed is both immediate and long-range in scope,
devolving on the view that there exists a pattern
of ore distribution' which has not been opened up
sufficiently. On the basis'of the probable existence
of a larger, overall pattern a long-range programme
of lateral exploration and prospecting is warranted.

LIST OF SUGGESTED UNDERGROUND WORK.
Sunshine- Reward Amalgamated G.M.

Edwards Find.

Level. Lode. Co-ordinate Type of Work. | Order of Remarks.
Position. Priority.

No. 1 3510 8, 1976 W X Cut Bast 2 Search for possible “ Cricket ” line (?)

No. 1 “Main ” | 87508, 2120 W Drive N.W. 1 Develop “ oblique lode.”

No. 1 “Main * | 38308, 2090 W Drive S.E. 2 Exploration.

No. 1 ¢ Main” | 3490 8, 2105 W Drive N.W. 1 May yield ore on ¢ oblique ” strike.

No. 1 “Cross” | 3550 8, 2085 W Drive East 1 Worth opening up .to see if it can be incorporated in
*“ East Lode ” stope.

No. 1 “Hast > | 83785 S, 2035 W Drive South 1 Drive on flat west-dipping fault a few cuts for possible
extension. of ““ Bast Lode” (7).

No. 1 “Bast” | 3740 S, 2005 W X Cut East 1 Precautionary. - To. make sure no ove left in wall,

No. 2 “RBast” | 3775 8, 2006 W Drive South 2 Attempt to find extension of ore.~ May be preceded
by short: D.D. holes.

No. 2 “Main ” | 3815 S, 2085 W Drive South 1 Strip W. wall of present drive and push drive on south.

No. 2 “Main ” | 3610 S, 2085 W Drive South 1 Probably is same “ Main lode ” as worked on No. 1

) level.

No. 2 “Cross” | 8260 8, 2140 W Drive East 1 Test *“ cross lode ” in wall of North drive.

No. 2 “Main > | 2985 S, 2260 W Drive North 1 Develop branch lode.

No. 2 “Cross ™ | 2905 8, 2320 W Drive West 1 Develop “‘ Crosslode ” in wall of North drive.

No. 2 “Main ” | 2740 S, 2405 W X Cut East 2 To explore for continuation of reef on North side of
cross fault. - If no success within four cuts, then
diamond drill both ways.

No. 3 ¢ Main ” Main South Drive 1 Continue past dam.

Note.—The main north drive on the No. 3 level is in progress at the present time.

(4)-88619.



LIST OF SUGGESTED DIAMOND DRILLING.
Sunshine- Reward Amalgamated G.M.
Edwards Find.

Level. Lode. Co-ordinate Direction. | Distance. | Order of Remarks.
Position. Priority.

No. 2 “Main” | 3105 8, 2215 W | N 64°E 40 ft. 1 To probe for possible * oblique ” shear (?).

No. 2 “Main” | 3260 S, 2145 W | S 73°W 30 ft. 1 To test branch reef in W. wall of drive.

No. 2 “Main ”* | 38565 8, 2130 W | N 64°E 60 ft. 1 To explore E. wall of drive.

No. 2 ¢ Hast” | 86608, 2030 W | N 64°L 200 ft. 2 To test for possible continuation of “ Cricket ™
line.

No. 2 “Main ” | 3660 8, 20565 W | S 67°W 480 ft. 3 Exploratory.

No. 2 “Main” | 3755 8, 2085 W | S 57°W 70 ft. 1 To search for “ Main Lode” proper (2} and
“ oblique lode.”

No. 2 “East” | 3770 S, 20056 W | N 66°E 25 ft. 1 1 To make sure there is no ore in walls before

No. 2 “East” | 37708, 2010 W | S 66°W 35 ft. 1 continuing with south drive.

No. 38 “Main > | 81358, 2210 W | N 57°E 500 ft.- 3 )

No. 3 | “Main” | 3145, 2225 W | S 57°W | 475 ft. 3 Exploratory.

No. 3 “Main > | 3200 S, 2180 W | S T0°W 45 ft. 1 To test branch reef in- W. wall of drive, as on

No. 8 “Main” | 32508, 2150 W | S 67°W 60 ft. 1 No. 2 level.

No. 3 “Main ™ | 3385 S, 2125 W | N 53°E 80 ft. 1 To explore E. wall of drive, as on No. 2 level.

No. 3 “Main” | 33908, 2130 W | S 53°W 35 ft. 1 To test possible oblique reef.

Total Footage—2,135 ft.

The recommendations fall into the following
wroad categories:—

(i) Testing of exposures which constitute ele-
zients of the postulated pattern. Oblique and cross
.sGes are involved. - This work can be done readily
and inexpensively from ' existing workings, and
merely entails driving on the most promising look-
ing exposures. What proportion of the work will
bear fruit is problematical, but seeing it can be
done so easily it should not be left unattempted.

(i1) Length exploration involving north and south
extensions of known ore bodies. Priority under-
takings in this group are driving north on the 200
ft. level to pick up continuation of reef on the
other side of cross fault, and driving south on both
BEast and Main Lodes on Nos. 1 and 2 levels in an
attempt to link up with old workings in the south
end of the Sunshine lease.

(ili) Lateral exploration, chiefly by diamond
drilling, for parallel shears.

(iv) A fourth category arises by virtue of the
need to continue driving south on No. 3 level. A
very heavy flow of water encountered in the south
drive, and dammed back in a rather dangerous
manner, has proved beyond the resources of the
Syndicate to cope with. An important ore shoot
is thereby tied up. Fortunately, mining carried on
in the north end of this level is maintaining output
sufficient to keep the treatment plant in operation.

Depth exploration is not mentioned above, as
this work will automatically follow in the normal
course of events. There is no reason to believe
that the ore will not live to depth.

Note.—All proposed diamond drill holes are
horizontal. Of the total footage, 680 ft. represents
drilling ahead of normal development and consists
of comparatively short “stabs” in the walls of
present workings. The remaining 1,455 ft. is for
purely exploratory drilling. The footage figures are
the minima for each category. In the case of a
“strike” confirmatory holes may be required.

CONCLUSIONS.

It is considered that the mine would respond
favourably to a more vigorous campaign of de-
velopment and exploration than has been at-
tempted in the past. To implement the full pro-
gramme of work suggested would be beyond the
resources of the present owners, but there is plenty
of scope for a company of average size.

Promising exposures of oblique and cross lodes
in the walls of present workings await immediate
tackling. At least one or two of these could turn
out to be new ore bodies.

Equipment is urgently needed to cope with the
heavy flow of water from the bottom, No. 3, level
to enable mining operations to proceed further
south.

REPORT ON REPUTED TITANIUM DEPOSIT ON
THE COOLGARDIE-NORSEMAN ROAD,
3% MILES SOUTH-WEST OF HIGGINSVILLE.

By S. A. Tomich, B.Sc.

As the result of publicity given to a sample of
titaniferous iron ore containing 40% TiO., an
examination was made of the area alleged to he
the site of a deposit of the material.

According to information supplied by the Mining
Registrar at Coolgardie, the original ‘“discovery”
is situated 3% miles from a position opposite the
Higginsville railway station along the road to
Norseman. The distance from Coolgardie is 72}
miles by motor car.

A number of prospecting areas, each of 24 acres,
have been pegged straddling the road. Topo-
graphic features embraced are two hills, one of
them rather prominent, connected by a saddle.
Only a few corner pegs..were observed, but it
appears that some of the P.A’s must be on the
surrounding flat, soil-covered country.

The hills, which doubtless are included in the
main prospecting area, are composed of ferruginous
laterite gravel, in part pisolitic—much the same
material as can be found on most laterite hills
of the goldfields. At the time of the visit
(19/2/1953) the only signs of prospecting activity
were recent car tracks and remains of camp fires
by the roadside. No excavations were observed
other than gravel pits from which road-making
material has been produced in the past.

Road cuttings indicate that the rock underlying
the laterite capping may be either a bleached,
fine-grained greenstone or porphyry (?), highly
oxidised. This is not a suitable environment for
the occurrence of a titanium mineral such as
ilmenite, FeO. TiO., deposits of which usually are
found as segregations in bhasic and ultra-hasic
igneous rocks.
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- The original sample submitted for analysis is
described by the Government Chemical Labora-
tories as an ‘“exceedingly fine-grained, brownish
black rock consisting mainly of oxides of iron and
titanium, with a little quartz and a small quan-
tity of manganese oxide”. The quartz is in small
scattered grains. - A secondary origin is suggested
by the appearance of the rock. It is impossible
to ascertain the source of the titanium. Nothing
like the specimen was observed in the field.

Other samples have been sent to the Kalgoorlie
School of Mines. These appear merely to be highly
ferruginous laterite, the iron being mostly in the
form of limonite and some hematite.

Conclusion.

The sample with the abnormal titanium content
must have come from a locality other than the
above. It is an unusual and interesting rock, but
its exact location cannot be determined.

REPORT ON PARINGA WHEAL FORTUNE
LEAD MINE, NORTHAMPTON, W.A.

by 8. A. Tomich, B.S.c.

Introduction.

This mine is under the joint ownership of the
Paringa Mining and Exploration Company, which
holds a 60% interest, and private parties, which
share the remaining 40%.

Owing to unwillingness on the part of the Par-
inga representative to secure professional geological
advice, it was deemed advisable by the Geological
Survey that an examination be made to obtain in-
formation about the nature of the deposit which
otherwise might never be recorded. Accordingly
the writer was assighed to the task.

Formerly known as the Wheal Fortune Extended
the mine is situated three miles West of Northamp-
ton on Victoria Location 436, and is freehold pro-
perty under Imperial grant. Adjoining it on the
West and south-west is the old Wheal Fortune mine
property, also freehold, which was a prolific pro-
ducer of copper and lead when first opened. up.
Of this no plans exist, but the main shaft is re-
puted to be 300 feet in depth with a level some 500
feet in length!. It has been worked for 85 years,
and despite the prevailing high prices for base
metals no attempt has been made to reopen the
mine.

Access. .

A very rough road over hilly country connects
the property with the township of Northampton,
which is 31 miles North of the port of
Geraldton.

The mine lies in a gully and water gravitates to
it a short distance from a nearby well.

General and Structural Geology.

Actually not a great deal is known about the
structural set-up of the Northampton district.
Maitland? states in a general way that the basement
rocks consist of granites, gneisses, mica schists,
quartz schists, etc., intersected by pegmatites.
These are presumed to be all Pre-Cambrian age,
probably Archaeozoic. Intruding this complex is
a large number of remarkably persistent basic dykes
with uniform north-easterly trend. Many lead
and/or copper lodes occur along dyke contacts.
There are also quite a number that are not inti-
mately associated with dyke.

These rocks are overlain by a series of sub-hori-
zontal shallow water sediments of Jurassic age,
which form prominent tablelands.

Although the mines are small and scattered they
are numerous. Many are abandoned, but some
are being worked at present. There is no idea as
to how the deposits may fit into the regional frame-~
work. The Anglo-Westralian company is believed
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to have completed & combrehensive regional sur-
vey of the district, but its findings are not yet
for publication. Dr. K. Berliat® of the Geological
Survey recently made a general inspection of all
the active mines with a view to collecting length,
breadth and depth data. Time did not permit
him to undertake any detailed geological studies.

Average strike of the majority -of the metalli-
ferous deposits is north-east, although the mining
belts have roughly a meridional orientation. What
the reason is must remain purely speculative, in
the light of present lack of geological information.

The greatest intensity of mineralisation, as in-
ferred from the number of old workings, is centred
around Northampton itself. According to Mait-
land’s* map of the area a few lodes strike north-
south, whilst there is at least one cross lode shown.
Apparently there is no concentration of mineralisa-
tion at junctions of lodes striking in different direc-
tions, and, as individual ore bodies are commonly
narrow the mines have been characteristically
small. No deposit capable of being worked on a
iarge scale has been yet discovered.

Mine Geology.

The country rock is  a massive garnetiferous
gneiss, of probable sedimentary origin, in which
the direction of gneissosity is not readily discerned
underground. - Outcrops in the vicinity of the mine
indicate a North-North-West strike and a dip of
45° to the East, but the rock is still not con-
spicuously foliated.

Pegmatites with defined walls, and undoubtedly
intrusive, occur. 'There appears to be also some
evidence of pegmatisation of gneiss. Narrow peg-
matite veinlets, numerous in some sections, show
ptygmatic folding in surface exposures.

Pegmatitic material can be observed underground
in the walls of drives and stopes. With few ex-
ceptions it is not . possible to delineate the attitude
of this material. Rather it appears that an irregu-
lar incipient pegmatisation of country rock has
taken place—portions of the gneiss give way to
segregations, variable in size, of either quartz or
felspar alone or in. combination.

The - ore-body ‘occurs - along ‘a' strong =zone of
closely spaced shears with an:over-all' North-East
strike and a dip to the South-East ranging between
70° and 88°. Within the zone of shearing-ore is
found on shedrs of N. 40° E. and N. 30° E. strikes,
in a type of echelon or link arrangement. ‘Another
prominent set in 2 N. 50° E. direction carries little
ore as a rule and, although pre-mineral, appears
to fault ore on the ‘other strikes. Such-is the story
obtained from level mapping, but in the stope the
reverse condition was observed. There rich ore on
N. 50° E. strike turned along a N. 40° E. shear
which was barren where it came out of the stope
wall. The full story will only be revealed as mining
proceeds. Owing to the closeness in strike. this
mutual interplay of shears has little adverse effect
on stoping operations,. but development and ex-
ploration may require close. attention:

Virtually only one lead -ore-body . has been
exploited so far. However there are parallel and
branching seams in the South end of the working
level, where there is also a prominent though
barren cross shear. :

About 120 feet West of the main shear zone is
a parallel shear carrying some quartz and pegma-
titic material and moderately mineralised - with
pyrite, chalcopyrite and: zinc blende.

No conclusive structural or other evidence. was
obtained in the course of underground. mapping
to enable the plunge of the ore shoot(s) to be
determined, although a probable Socutherly plunge
is indicated on the longitudinal projection.

1 Wilson, R. C., 1926. The Northampton Mineral Field.

2 Maitland, A. Gibb;-1903: W.A. Geological. Survey Bulletin
No. 9. (The Geological Fdatures and Mineral Resources
of Northampton.)

3 Berliat, K. 1952. Report on Northampton Mineral Fileld.
G.SW.A. File.

4 op. cit.




Ore Characteristics.

The ore consists of fairly coarse cubical galena
in a gangue of white granular quartz. In places
the galena seems to pepper the quartz. Seams and
bunches of practically pure galena occur in the
richer sections. Occasionally small - patches of
brown zine blende are observed, and a very minor
amount of chalcopyrite is also present scattered
through the galena.

Ore varies in width from a few inches to an
observed  maximum of: five feet, with an average
of 24 to three feet. It is not distinctively banded
nor conspicuously vuggy. The walls are not every-
where sharply demarcated, as in places stringers
of galena make out on either side.

The richest sections are said to be found near
pegmatite contacts, but good grade ore is also
obtained where there is no  pegmatite.

No - pronounced alteration of wall rock was
observed, although  the -development of clayey
material may be an accompaniment of ore forma-
tion rather than be due to circulation of ground
waters.

Mining at deeper horizons will help to clarify
this point.

Extent of Underground Workings.

Galena ore of varying grade and width has been
opened up for a length of 660 feet on the present
bottom level, 174 feet from the surface. Stoping
length is 400 feet.

Mining.

Owing to the presence of strong puggy shears
in the ore body stope 'walls are weak, hecessitating
the use of fill. A flat back cut and fill system of
stoping is in use, with ore passes at 25 feet intervals.
Sand-reject from the mill is used for filling stopes.

Production.

Figures supplied by the management show that
the recent average rate of production has been
of the order of 900 tons of ore per period of four
weeks, yielding 163 tons of 75 per cent. lead con-
centrates with a little silver. Included in the
average figures is one period of very low yield.
On several occasions production has reached the
1,000 ton mark. The intention is to improve on
this figure ‘in the near future.

Up to date the mine has milled 14,640 tons of
ore for 2,383 tons of lead concentrates.

Ore reserves are gquoted as 28,000 tons at a grade
of 14.29% Pb.

Recommendalions.

Exploration along the strike in both directions
is recommended. An added incentive in the South-
Westerly direction is provided by the presence of
the old Wheal Fortune workings, which probably
lie in the same shear zone or perhaps a parallel
cne. The presence of water in that mine constitutes
a mining hazard.

Depth exploration is certainly warranted and
strongly recommended. Faults may be encountered,
although the ore-body so far has been free from
faulting.

A mineralised shear about 110 feet West of the
main body, exposed in the cross-cut connecting
with No. 2 surface winzge, merits investigation.
Although galena is not showing there is present
some- chalcopyrite and zinc blende, and it should
be opened up. :

Ore on cross strike has not been revealed but
the structures exist. Their possibilities ought not
to be overlooked.

Lateral prospecting is to be regarded as a routine
procedure, though not of immediate priority.

As the ore body is somewhat lenticular in habit
tempgrary diminutions in width are to be expected
in driving. Another characteristic requiring atten-
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tion is the tendency of ore to make from one shear
to another of slightly different strike in the same
system. A loss of ore in driving should be the
signal for lateral investigation, as appears to be
necessary in the North-East end of the 174 feet
level. Temporary set-backs of this nature are the
norm in mining and ought not to be taken neces-
sarily as definite proof that there is no more ore
in a certain section.

Conclusions.

This mine, though not a large one, has excellent
prospects so long as the price for lead remains high.
The intention of opening up another level off the
new vertical main shaft is sound. It will enable
improved mining methods to be effected.

A REPORT ON A MANGANESE DEPOSIT ON
M.L.22T IN TEMPORARY RESERVE 1225H.
NEAR LAVERTON, W.A.

Approximate Latitude 28° 47 8.
Approximate Longitude 122° 30" E.

By S. A. Tomich, B.Sc.

Introduction.

The Manganese deposit occurs g little over twelve
miles in a direet line running S. 30° E. from
Laverton. The nearest good road runs in a south-
easterly direction to Burtville. From a. position on
this road eleven miles from Laverton the man-
ganese lease is reached by a track on an average
south-south-westerly bearing for o distance of
somewhat over four miles. This is the only feasible
means of access. Several other tracks connect
with Laverton, notably one through Euro to Jeru-
salem, but none of these are recommended for
use.

A 6-acre lease, M.L.22T, has been taken up in
Temporary Reserve 1225H.  The reserve was ori=-
ginally of 300 acres and is believed to have been re-
granted recently. As it has not yet been surveyed
its tposition as shown in Plate IV is only approxi-
mate.

A geological survey of the Mount Margaret Gold-
field, embracing the area under investigation, was
undertaken during the years 1937 to 1941. The
occurrence of manganese was not noted, which is
not surprising as it is hardly likely that a deposit
of this nature would be stumbled upon: in the
course of a regional survey, without a large ele-
ment of luck. Soon after its discovery the deposit
was reported on by Lord and de la Hunty in the
Report of the Geological -Survey-for 1948. At the
time of their examination there were no workings
apart from some surface “scratching.” Costeans
and, particularly, the test holes sunk since then
have altered the picture appreciably.

Location and. Excavations.

Manganese ore has been found cropping out on
the N.E. slope of a rounded ridge which rises about
30-35 feet above the level of surrounding soil-
covered country. Vegetation in the district is
sparse and consists mainly of mulga, with occa-
sionally blue-bush and kurrajong. Bush has been
cleared from the site of the manganese outcrop
and the clearing roughly delineates the outline of
the ore body, as shown in Plate V.

About half of the present-exposed outcrop was
originally covered by reddish soil and rubble, to
a depth of 12 to 18 inches, which has been strip-
ped exposing manganese ore in situ. A number of
costeans and shafts have been put in the lower
portion of the deposit, the greatest depth from
the surface being 17% feet in Shaft A. See Plate
VI
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Geology.

The ridge on which manganese occurs is com-~
posed mainly of ferruginous laterite or limonite
boulders and red clay soil. No ore was observed on,
or near, the top of the ridge. The nature of the
underlying rock can only be guessed at.

More or less surrounding the lower portion of the
ore body are scattered boulders of brownish mas-
sive “jasper,” or jasperoid, with pronounced con-
choidal fracture. A bhed of gray “jasper”, with
approximately mendmnal trend, occurs a short dis-
tance from the south-east corner of the main man-
ganese deposit. The same kind of rock can be

- observed cropping out in places both to the north

and south of the above ridge.

The “jasper” is not banded or laminated and the
writer, ab present, is loth to assign it to the jas-
pilite formations which are prevalent in the Laver-
ton district.

Source of the manganese remains a mystery.

Ore Bodies.

The ore appears to comprise mostly dense black
psilomelane with some pyrolusite, and is usually
massive, hard and heavy. Occasionally patches
of pisolitic and gravel-like material with high
iron content are observed near the surface. Con-
centric structure is sometimes seen, in which rings
of manganese occur around a limonitic core. Thin
seams of manganese also occupy fractures in limo-
nite. ‘There is other evidence of irregular replace-
ment of ferruginous material by manganese. On
the whole, though, the ore appears fairly uniform
and massive. In the ‘main body manganese ore
gives way, on the margins, to manganiferous iron-
stone with perhaps 5% manganese.

The best ore in appearance is towards the hot-
tom of the deeper shafts. To what depth ore will
extend cannot be estimated, but there is certainly
no sign of weakening yet at the bottom of shafts
Aland C, which are the deepest of the excavations.
It'is considered very likely that a vertical six ft.
machine drill hole in the bottom of shaft C is, as
reputed to be, still in manganese ore.

“Vughs cccur in the ore, sometimes lined with a
layer of white, sugary quartz(?) They are not
large and probably occupy only a very small per-
centage of the total volume.

The relict pisolitic structure and other replace-
ment features already mentioned indicate a sec~
ondary origin: for the manganese ore, but there is
no . visible horizontal or sub-horizontal stratifica-
tion. Nor is there any sign of layers cropping out
on the other (western) side of the hill.

Mention can be made here of another manganese
body on a low rise between a quarter and half of
a mile away in a direction S. 35° W. from the
above. This crops out at intervals over a length
of nearly 500 feet and a width of 25 feet, and it also
is-closely associated with ‘“jasper” on the east side.
There might be a greater extent of manganese here
beneath the surrounding soil cover, which can be

easily confirmed by a little costeaning. The sur-

fdace of the soil at quite a 'few places in the vicinity
of ‘the outcrop has the characteristic bluish bloom,
which does not necessarily imply the existence of
underlying manganese but which is a useful pros-
pecting guide.

The latter occurrence, with the “jasper” associa-
tion, raises the question as to whether there may
not be a bed of manganese tilted like other forma-
tions in the area and extending, with breaks, for
quite some distance. In support is the presence
of  isolated small outcrops of manganese in the
fairly flat country to the north of the main de-

posit.

On the other hand, the obvious secondary nature
of the ore where examined in situ lends colour
to the conception of a rather flat deposit of quite
some - thickness and unknown Ilateral extent, at
least in certain directions, under a cover of soil,
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The weight of evidence seems to be in favour
of a secondary origin for the manganese.

This question cannot be definitely resolved until
more exploration is done or excavation of ore is in
progress, but naturally its early solution will have
a profound effect on the mature of ore-breaking
operations and future prospecting. In either case,
in the writer’s opinion, the deposit possesses great
potential, even under admittedly rather meagre
evidence.

Sampling.

The following is a list of samples taken and the
results of analyses carried out by the Government
Chemical Laboratories. Reference to Plate VI will
show the position of samples in the ore body.

SHAFT SAMPLES,

Location. Per cent.|per cent,
Sample Metallic | prataltic | Per cent,
No. Depth. | Manp- Tron. Irtlim-
ganese. ubles,
Shaft. | Wall Mn. Fe.
ft.

M1 + M3 C South 0— 6 | 42.37 7:92 6-36
M2 + M4 ¢ Bast 0~ 61 46-04 8-48 5:58
M5 + M7 C South 6—12 | 43-45 ¢ 12-11 5-23
M6 A4 M3 c Bast 6—12. | 40-99 | 13-61 6-36
M29 ¢ South | 12—14% 45-57 | 12-00 3-59

Weighted Average of samples in Shaft C 43-62 10-78 5-59

M9 + M1l D West 0— 6 27-41 24-41 9-78
MI10 -+ M12 D South 0— 6 43-18 14-46 3-13
Mi13 D West 6— 9 38-37 15-47 8-49
Mi4 D South 6— 8 34-81 17-05 7-88
Weighted Average of samples in Shaft D 35-58 18-38 704
M15 - M17 B East 0— & 8-40 | 47-32 7+60
M16 + Mi8 B South 0— 8 36-54 18-22 5-54
Weighted Average of samples in Shaft B 2247 32-77 6-57
M19 + M21 A East | O— 6| 31-44 | 21-42 | 7-49
M20 + M22 A South | 0— 6 | 43-81 9-83 5-82
M23 4 M25°| A East | 6—12 | 46-78 | '9-05 | - 5-16
M24 + M26 A South | 6—12 | '43-40 | 11-89 | 5-10
M27 A East | 12—16 | 45-34 | 11-28 | . 2-91
Me28 A South |'12—16 | 4215 | 14-55 2-78
Weighted Average of samples in Shaft A 41-96 | 13-02 5:09
Weighted Average of all Shaft Samples 38-66 \ 15-97 5-83
SURFACE SAMPLES,
Per cent.
Metallic [E2L cent.| per cent,
Sample Location. Width. | Man- | Metallic | ~ 1pgol-
No. gonese, | Lron. ubles.
Mn. Fe.
] ft.
M30 No. 1 Costean ... | B.—10 2251 32-73 5-48
M31 do. e | 10—£ 81-81 22-29 5-79
M32 do. e |.20—30 21-00 83-09 6-01
M33 No. 2 Costean ... | BE.—10 3739 18-43 3-10
M34 do. e |2 10—20 31-02 25-52 4-55
M35 do. e 1.20—30 32-95 £23-79 4-59
M36 No. 8 Costean ... | B.—10 4261 13-98 3-46
M37 do. o | 10—20 34-64 19-37 567
M38 No. 4 Costean .... | E—~10 31-99 2370 3:33
M39 do. e | 10—20 35-44 19-49 4:61
M40 do. oo | 2030 31-43 20-55 8-14
M41 No. 4A Costean ... | E—10 36-34 19.20 3-98
M42 No. 6 Costean ... | B.—14 4048 14-43 3-98

MISCELLANEOUS SAMPLES. -

Per cent,
Metallic |ET cent.! Per cent,
Man- | Metallic| " psol.

Iron.
ganese. ubles.
Mn. Te.

Sz%ngle Location.

M43 | Bulk of fines from Shaft A | 38-09 | 17-19 4-06
ore dump
M44 | Bulk of ﬂnes from Shaft C 42-65 11-06 6-08
ore dump
M45 | Outerop about ¥ mile S.W.of | 49-42 9-57 2-55

1main deposit




Obviously the most reliable samples cut are those
from the various shafts, of which the average
manganese content is 38.66 per cent. The costeans
were sampled over large widths merely to confirm
the presence of sufficient manganese, as only the
first few top inches of ore were exposed in each
case. Bulk samples of broken ore.probably pro-
vide the best means of assessing grade, although
those taken from shafts A and C ore dumps were
not all-embracing as only the fines were collected.

Tonnage Estimnates.

All the shafts are in manganese ore throughout,
although the ore in shaft B is patchy in appear-
ance.

(i) The surface area of virtually proved ore, see
Plate VI is 11,700 square feet; at nine cubic feet
per long ton this is equivalent fto 1,300 tons per
vertical foof.

Assuming an average depth of ore of 16 feef,
the quantity of ore proved is thus

20,800 tons
which is a very conservative figure for the tonnage

available, as the bottom of the deposit has not
vet been plumbed.

Judging by appearances in the bottom of the
deepest shafts it is not too risky to assume an
additional three feet depth of ore which increases
the estimate by 3,900 tons.

(ii) In addition, there is a still larger area of
untested outcrop ore (Plate VI), the surface area
of which, excluding the small exposure in the
S.W. corner of the clearing, amounts to 17,100
square feet. This is equivalent to 1,900 tons per
vertical foot.

An average (conservative) depth of ore of only
eight feet gives a figure of

15,200 tons of untested ore.

The deposit is thus estimated to be capable of
yielding 3,200 tons of manganese ore per vertical
foot. The total amount of ore available, on the
basis of present exposures plus reasonable assump-
tions, is little short of 40,000 tons. It would not
surprise if the actual tonnage proves to be con-
siderably more than this figure.

Some of the assumptions made may he liable
to criticism, but the writer believes they are en-
tirely justified and that the estimates err well on
the side of conservatism.

Recommendations.

Before any attempt be made to qguarry the de-
posit it is recommended that shaft A be sunk fur-
ther to determine the depth to which ore extends.
Light might also be thrown on the actual nature
of the cre body, enabling a systematic programme
of ore breaking to be instituted from the outset.
The *deposit ‘and the location lend themselves to
a method of quarrying with power-driven shovels,
but the details of approach and dimensions of
excavation would be more wisely left until after
shaft A is sunk, even if it were to reach 50 feet
in depth.

The southern outcrop is also worthy of atten-
tion. Some preliminary costeaning, beyond the
exposed lateral limits at least, is certainly war-
ranted at the present time. Test holes could he
sunk later.

It is noted. that the sample with the highest
percentage of manganese was taken from this out-
crop.

Prospecting for further manganese deposits in
the district is recommended.

Conclusions.

The proposed lifting by the Australian Govern-
ment of the export embargc on manganese will
make this deposit an attractive proposition, as the
price offered by American buyers apparently is
much in excess of that offered by the Broken Hill
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Proprietary Coy., Ltd., plus the added attraction
of freedom from penalties for iron content, etc.
The price quoted by BH.P. at the present time is
more generous than hitherto, but there is still a
penalty on iron in excess of 10 per cent.

It appears from the exposures already made
that the main body will yield some ore of battery
grade, if selection were practised.

Owing to closeness to a railhead, road haulage
costs will not be too high. The railway connects
direct with the port of Fremantle, a distance of
600 miles.

SUMMARY REPORT ON THE GEOLOGY OF
PORTIOCN OF THE MT. IDA DISTRICT,
NORTH COOLGARDIE GOLDFIELD.

By S. A. TOMICH, B.Sc.

Introduction.

This report suninarises the findings of a geologi-
cal examination of the Mount Ida mining district
in the North Coolgardie Goldfield. Use was made
of aerial photographs, subplemented by chain and
compass traverses and plane table surveys in the
vicinity of mining groups.

Approximately 100 square miles of country
around the Timoni mine was examined. The
present Copperfield township has been built on the
mine leases-and is somewhat over 60 miles to the
north-west of Menzies, the nearest rail centre.

The area investigated, though providing useful
information of some economic value, is too small
to give a really reliable picture of broad structures
and geological relationships, owing to paucity of
outcrops in some critical areas. In the hilly east-
ern greenstone section outcrops are excellent as a
rule, but eisewhere large tracts of flat to slightly
undulating country are almost completely covered
by alluvium or soil and ironstone rubble. To the
west of the Timoni mine the percentage of rocks
outcropping would not be 10 per cent.

Granite country usually provides fair to good
outerops and grows a distinctive mulga vegetation.

Topography.

The monotony of flat to slightly undulating
country is relieved in certain sections by fairly
prominent hills and ridges. Greenstone hills are
uniformly round, and reach up to 100 feet in
height above the level of surrounding country.
Prominent razor-back ridges are formed by jas-
pilites.

Immediately south of the Timoni mine there are
several break-aways standing out in bold relief
which form part of a distinct topographic feature
with an average north-west trend. This is a mile~
wide zone of round lateritic hills and sharp break-
aways forming ampitheatre-like valleys, hounded
on the west by a natural divide of steep cliffs.
Numerous drainage channels run north and north-
east from the divide.

Low hills of large areal extent are formed by
granite, though they are not so large or bare as
the granite rock outcrops in other parts of the
West Australian goldfields or the wheatbelt.

The most prominent topographic feature is a
high range of scarp-like hills of ferruginous quartz-
ite, which forms approximately the western houn-
dary of the area examined.

General Geology.

Viewed hroadly the district is one of greenstones
(clastic and igneous), basic intrusives, porphyries,
jaspilites and erosion sediments “intruded” by three
more-or-less separate masses of granite. The
interbedded rock formations are steeply inclined
and strongly folded, and exhibit a high degree
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of metamorphism, although the metamorphic
grade varies, raising the question as to whether
two different Systems of rocks are not involved.
ghllg point cannot be definitely determined in the
eld.

A.—The oldest rocks are a series of meta-sedi-
mentary and basic flows or tuffs of high meta-
morphic grade, akin to the rocks of the Yilgarn
System. Garnet schists, andalusite and stauro-
lite schists, spotted schists, banded quartzite (or
“jasper”), green slaty schists and quartz-horn-
blende gneiss are represented, also bands of foli-
ated felsite which may be metamorphosed acid
sediments. Widths of individual sections are com-~
paratively narrow, with some rapid variations
across the strike of beds. Basic to ultra-basic
rocks of either flow or tuffaceous origin comprise
actinolite schist, talec and chlorite schists, soap-
stones, etc.

Interbedded and folded with this series is a wide
band of a unique, very coarse-grained hornblende-
felspar rock, in which individual felspar crystals
reach 1%” in size. It is the only massive member
in an otherwise conspicuously schistose series, and
there is some doubt about its origin although on
field relationships it is considered to be an igneous
sill. As a competent member it has developed in
it fracture patterns and is intruded by basic dykes
of doleritic or gabbroid type with N.E. to N.N.E.
trend. These basic intrusives, which may even have
gone heyond the epidiorite stage, occur amongst
the greenstone schists also, but without the above
evidence their dyke character would bhe scarcely
suspected there.

This series of metamorphic rocks strikes between
north and north-north-west and lies sandwiched
between the central and eastern granites, the in-
fluence of which may account for the high degree
of metamorphism. Away from the granites the
sediments are less highly metamorphosed, but ow~
ing to extensive so0il cover in the intervening
country it cannot be determined positively whether
they are the same beds or those of another series.

Two varieties of basic intrusive are recognised in
the field, on colour and grain size, although they
may prove variants of the one type. Infrusives are
commonly massive, but show evidence of shearing,
and weather into rectangular or rhomb-shaped
blocks, greenish to blackish in colour when not de-
composed.

Close to the eastern granite there are found both
narrow and wide bands of felspar porphyry and
quartz-felspar porphyry running parallel fo the
greenstone formations. These are undoubted grani-
tic derivatives.

All the:known auriferous deposits occur in this
series of greenstone schists.

B.—There ‘occurs another series of interbedded
igneous greenstones and sediments, strongly folded
along NW.-N.N.W. axes.

The greenstones are thick flows or sills of mas-
sive amphibolite with fine-grained and occasionally
ophitic margins, and are coarsely actinolitic in the
centre. Margins are also vesicular in places but
pillow structure is not seen. Fine-grained sections
weather into small angular fragments, while
weathering of the coarser-grained portions resulis
in large rounded or sub-rounded boulders. In
places these basic rocks are not unlike the above-
mentioned intrusive dykes in appearance and might
even prove related to them.

Interbedded with these greenstones .are compara-
tively thin bands of sediments of shaley type, white
cherty beds, dark laminated cherts, slaty quartz-
ites and jaspilites, felsitic slates, and limestone. The
sedimentary members of this series are Kalgoorlie~
type in appearance, and exhibit a grade of meta-
morphism distinetly lower than that of the above
series.

Intricate drag folding with pronounced southerly
plunge is indicated by the jaspilite members, which
are more ferruginous and less massive than their
coqnterpart in the more highly metamorphosed
series.

Granites.

The central and eastern granites are concordant,
foliated or gneissic types in which the foliation
is parallel to that of the enclosing greenstones.
This is particularly evident in the southern, closed,
portion of the central granite in which the folia-
tion swings in strike to conform with the con-
tact. Away from the margins this granite becomes
progressively less gneissic and eventually becomes
a massive, medium-grained, grey biotite granite.
The margins are pinkish and coarser-grained than
the centres.

Although narrow bands of greenstone schist are
found included in granite there is no hybridiza-
tion, as in the Southern Cross district, or any of
the other evidence usually sought by proponents of
granitisation. The presence of the coarse horn-
blende-felspar rock so close to, and apparently en-
circling, the central granite cannot be cited as evi-
dence because of the greenstone schist in between
and its sharp contact with if, as seen in mine dump
specimens.

The western granite, unlike the others, is massive
throughout and appears to be definitely discord-
ant as it underlies and intrudes the jaspilite forma-
tions at the contact. No ore mineralisation has
been found associated with this granite,

Veins of barren quartz up to 30 ft. in width
occur in and near all the granites. These quartz
“blows” run both transverse and almost parallel
to the strike of the greenstones. Narrow trans-
verse pegmatites and aplites, also concordant
porphyries, occur in ‘greenstone close to the con-
tact of the eastern granite. Narrow  transverse
dykes of porphyry are intrusive near the western
granite. A few. small pegmatites have been ob-
served in greenstone at some distance from the
central granite.

Transverse Basic Dykes.

There is a number of persistent dykes with uni-
form E-W strike transgressing all rock formations
including granite. Their outcrop is invariably
marked by a conspicuous line of very large, rounded
boulders. The dykes are of fresh olivine dolerite.

Laterites.

Occasional hills surmounted by blackish, highly
ferruginous, pisolitic laterite occur at a number
of isolated places. This is a duricrust capping of
varying thickness overlying brown limonitic ma-
terial which in turn wusually covers decomposed
greenstones and sediments. In the zone of dis-
sected breakaways and hills immediately south of
the Timoni mine brown laterite is seen in a few
places to be capped by thin residual layers or frag-
ments of the black laterite.

The laterites represent the Old Plateau which
is undergoing denudation to the level of the New
Plateau. Some of the residuals of erosion. are
buttes and mesas; equally as well formed over
steeply inclined sediments as over lavas.

Breakaways with vertical cliff faces up to 25
feet high are well developed near the Timoni mine.
These are composed entirely of small round to
large angular fragments of decomposed medium-
grained and fine-grained greenstones, meta-sedi~
ments, porphyry (?) and quartz. The irregular
and ill-assorted character of the gravel ané
boulders indicates laying down by the action of
rapid streams or even glacial action. Viewed from
a position north of the mine the impression is
gained of a steep scarp and dip slope with flat
dip to the west. The thickness of the gravel bed
is 25 feet. )




CLASSIFICATION OF ROCKS FROM THE
MT. IDA DISTRICT.
Age. Description. Remarks,
Recent to Soil, alluviwm, ferruginous

Sub-Recent

laterites, travertine, ferru-
ginous creek-bed. cement

Unknowa ....

Breakaway bed (glacial ?)

Possibly glacial character
inferred  from -unsorted
nature of - gravel -and
boulders.

?

Fresh olivine dolerite

Post granite. )

Pre-Cambrian

Acid infrusives :—
Granite, gneiss, porphyries,
pegmatites, aplites,
quartz reefs (barren and
auriferous)

Pegmatites and aplites are
discordant.  Porphyries
are concordant but are
not considered to have
taken part in the folding
of the enclosing rocks.

Basic Intrusives :—
Medium- and coarse-grained
epidiorites and amphi-
bolites, actinolitic amphi-
bolites and hornblendites
Bxtrusives (?) i—
Fine-grained massive green-
stones (ophitic in places)

Some definitely intrusive
dykes ; others appear to
be pre-folding sills.

Tirosion sediments :(—

Shaley types, felsitic slates,

white cherts, dark cherty
slates, jaspilifes

Low grade of metamor-
phism.

Recrystalised rocks :-—
Clastic greenstones (tuffs),

meta-sediments and meta-
morphosed flows, wiz.,
quartz hornblende
gneisses, slaty greenstone
schists ; garnet schists,
andalusite and-staurolite
(?) schists, quartzite and

This is the auriferous series
characterised by a high
grade of metamorphism
which may be due to
thermal effects of granite
on above rocks, but more
probably represents an
older series akin to Yil-
garn Rocks.

banded felsites ;  tale,
chlorite and actinolite
schists and hornblende-
felspar rock

Structural Geology.

In this area there is sharp folding of the meta-
morphic rocks. The central granite occupies the
core of a southerly plunging anticline with steep
limbs. ¥olds and drag folds as well as lineation
in both greenstones and granite all plunge to the
south at angles varying between 30° and 40°.

Repetition of some formations, or beds, in the
eastern greenstone section is probably due to iso-
clinal folding.

No large faults have been recognised though
there is relatively small-scale faulting along the
line of some transverse barren quartz veins.

Mapping of a few of the old mines of the eastern
section, which are all in hornblende-felspar rock,
has revealed the existence of a shear pattern which
has influenced the deposition of the ore-bodies.
Thlf shears also fault the epidiorite (amphibolite?)
dykes. :

Economic Geology:

The majcr auriferous deposits are grouped on
the flanks and round the nose of the central
granite, and at a short distance from it. On the
western side they occur in tuffs, tale schist and
hornblende-felspar rock. Very steep shears nearly
parallel to the granite contact have localised ore
bodies in massive hornblende-felspar rock on the
eastern side.

Several deposits occur in platy chloritic and
actinolite schists running parallel, and close to, the
contact of the eastern granite mass.

Quartz reefs transverse or oblique to the run
of the country are barren. These vary in appear-
ance from a white or milky colour, and almost
sugary form, to brownish jasper-like with drusy
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structure. A few quartz reefs parallel to the strike

of the schists have proved auriferous, including
the Golden Vale laminated quartz which dips south
around the plunging nose of the central granite.

Ore bhodies are classified as follows:—
(a) Vein channel in greenstone tuff-guariz
Vein§ gnd coalescing veinlets enclosed in
a kglomt.ic schist. channel parallel to the
schistosity. e.g., Timoni mine.

(b) Replacement bodies (odes) with vein
quartz, accompanied by some silicification
and bleaching of walls in hornblende-fels-
par rock. Ore shoots are formed at shear
intersections.

e.g., Forest Belle, Forest Belle South
Extended mines and others near the old
Mt. Ida townsite. Probably also Copper-
field mine.

(¢) Lenticular quartz veins in highly fissile, in
places contorted, talc schist. e.g., unex-
pected mine.

(d) Narrow quartz vein of lenticular habit em-
placed along a well-defined shear in mas~
sive clastic greenstone, probably parallel
to formation contact. e.g., Federation
mine.

(e) Large veins of striated quartz probably
parallel in strike and dip to enclosing
schists. Only auriferous in parts. e.g.
South Golden Vale Workings.

(f) Workings in micaceous/talcose schists and
slaty sediments. e.g. North Golden Vale
Workings and line a quarter of a mile to
the east.

Prospecting Recommendations.

1. Between Timoni and Unexpected mines,. as
the ore-bodies are affected by transverse faulting.

2. South of the Unexpected mine, because of
the transverse faulting.

3. North and South of the Federation line of
workings on other side of transverse quartz reefs.

4, Around the nose of the central granite on
the westerly continuation of the South Golden Vale
line, and along the swing in strike to a north-
west direction heading towards the Unexpected
mine. :

5. In the flat counitry adjoining the North
Golden Vale workings for parallel and/or faulted
bodies.

6. Along the Quinn Hills line and Golden Ridge
line (particularly south), and also lateral search
for parallel bodies.

On the Timoni mine diamond drilling east of
the present bottom level (976 ft.) for the Copper-
field line is recommended. Likewise the Forest
Belle, Forest Belle South Extended (so-called
Boudie Rat) and South Nell mines appear to be
good prospects for surface diamond drillihg which
takes into account the plunge of the ore shoots.

i

General Observation.

The district is not noted for large ore-bodies,
although some rich gold crushings have been ob-
tained in the past from narrow veins of quartz.
The presence of copper in some of the mines has
been a handicap in treatment.

REPORT ON WATER SUPPLY, YERECOIN
DISTRICT.

By K. Berliat, D.Sc.

The Problem.

Yerecoin, a small town, with school, store, and
post office, is on the Clackline-Miling railway, 32
miles by road south of Miling, and 96 miles north-
east of Perth, via Bindoon and New Norcia. The
district has undergone settlement since 1925, and
at present carries a good number of sheep and
wheat farms. The main obstacle for further
development is the provision of suitable and suffi-
cient water supplies, both for the town and the
various farms. Many bores and wells have been

1



™
.......

:
ol
= m« 4

HEHE

TiElE
bl

¢
¢ i




sunk over the past 28 years, but a good number
of them have since hecome too salt to be of any
use, or their original supplies have cut out alto~
gether. This was particularly noticeable during
the last three dry years. The position is now that
water has to be carted from the remaining good
wells to the town, and from farm to farm. The
purpose of the writer’s visit was to select, if pos-
sible, additional bore sites, both for the town and
the individual farms.

Ground Water Conditions.

The whole of the district is underlain, at more
or.:less shallow  depths, by granitic rocks. The
topography is predominantly flat or very broadly
undulating to the. east of the railway line, but
generally more differentiated to the west. Clear-
ing'of ‘the higher ground, and of catchment areas
has increased the salinity of the water, and to-
day hundreds of acres are useless through an ex-
cess of salt in the soil. This is due to the greater
leaching of the soil by the increased quantity of
rainfall penetrating it, and transferring the en-
tangled salts to lower levels. In time, however,
this excess salt must be removed, and a new state
of balance will be established, with the result that
ultimately both the quality and the quantity of
the ground water will be benefited by clearing.

The Bore Sites.

In very many cases the bores and wells have
been ‘sunk in the wrong places, namely on low
ground and in depressions. In selecting additional
bore sites the geological principles governing the
occurrence and distribution of ground water in
saline country have been applied, and explained to
the interested parties. According to these proved
principles any, or additional supplies cannot be
expected on some of the farms. Other areas are
more. favourable, and 23 sites have been marked on
the. ground.. It is considered highly improbable
that a town supply of at least 5,000 gallons a day
will be:obtained from one single well or bore.

FURTHER REPORT ON WATER SUPPLY FOR
' EAST KIMBERLEY CATTLE STATIONS.

By K. BERLIAT, D.Sc.

Introduction.

The first essential in the problem of ensuring
the full utilisation of the land, and therefore of
expanding the pastoral industry in the Kimberleys,
is. the provision of adequate and reliable sub-
terranean water supplies. The urgent necessity
for  more extensive dependence upon the under-
ground. waters has been stressed particularly dur-
ing the’ severe drought conditions of the:last two
years; but the matter is of equal importance during
normal seasons, in order to rest the eaten out, and
eroded country near the natural surface waters.

Following governmental approval of a scheme
for increasing water points on Kimberley cattle
stations, the writer was, in 1951, assigned to the
task of selecting bore sites for pastoralists taking
advantage of that scheme.
have “since been- drilled with satisfactory results,
particularly in the East Kimberleys, where inter-
ested pastoral companies kept the Geological Sur-
vey informed of the progress of their drilling
.operations, and submitted bore logs, together with
details of supply and quality of water for each
hole.  However, during the writer’s visit in 1951
only the most urgent requirements on the various
stations could be met with, and the Geological
Survey has again. been requested by a number
of pastoral companies, controlled by Australian
Investment Agency Pty. Ltd., to give further assist-
ance in the search for water, and in the selection
of additional bore sites.

Many of these sites
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Between April 14 and May 4 the writer visited
the following stations:—Spring Creek, Ord River,
Nicholson, Turner,  Flora Valley, Gordon Downs,
Sturt Creek. The approximate positions of the
proposed. bore . sites on these properties are indi-
cated on the accompanying map. (Plate viii).

Lithology.

The broad geological elements of the Kimberleys,
the dominating rock types and their hydrological
characteristics have been described in the Annual
Report of the Geological Survey for the year 1951,
The area concerned in this report contains an
extensive development of sub-horizontally bedded
sedimentary rocks (quartzites, sandstones, shales,
slates, limestones) of Nullagine age, and of lower
Cambrian basaltic - rocks. . Limestones and sand-
stones of lower and middle-Cambrian age respect-
ively are well developed on: Ord River Station.

Hydrological Aspects and Recommendations.

It is essential to remember that in a large region,
such as: the one under consideration, there are no
brief generalisations applicable to the whole area.
The conditions of: occurrence of underground water
vary with every change in geology and topography,
and the choice of each new site must be governed
by considerations adapted to the particular case.
In this connection the importance of maintaining
full and detailed records of previous bores, suc-
cesses and failures, cannot be stressed too strongly.
The critical review of the data obtained from pre-
vious bores has been of substantial help in selecting
the new sites; but the information on record is
still too meagre for a vast region like the East
Kimberleys, and an unfailing success at every site
can obviously not be expected under such con-
ditions. It is possible, however, for the geologist
to reduce the proportion of failures and to prevent
wasteful ' expenditure by pointing out those areas
which lack the conditions necessary for obtaining
supplies. ‘

Such areas are represented in the Hast Kimber-
leys by the vast, featureless plains, underlain at
shallow depths by solid basalt. Typical examples
are “Nigger Plain,” and the belt of country between
the Marella water hole and the Lighthouse Creek
yard on Nicholson, or the country to the West.
of Roy Creek, and between Roy Creek and Secrubby
Creek on Gordon Downs. Here the main rock
body is impervious, and storage can in most cases
only be effected in joint-plains and crevices. Unless
there is strong evidence of fracturing down  to
an appreciable depth; and in the absence of volecanic
agglomerates, which may act as agquifers, boring
is too hazardous in this type of country. This fact
has been amply proved in the East Kimberleys.
In the majority of cases boring in basalt country
must be confined to alluviated portions along the
main drainage lines,"and as closely as possible to
the channels. Sites of this nature are Nos. 1, 2, 3
(Spring  Creek), Nos. 8, -9  (Nicholson), No. 11
(Turner), and No. 15 (Flora Valley). Similar con-
ditions are non-existent in the Roy Creek area, on
Gordon Downs.

With the exception of two narrow belts in the
North-West and South-East, the whole of Ord
River Station is underlain by limestones and sand-
stones of lower and middle Cambrian age. These
rocks have proved to be good aquifers. The same
applies -to the limestone and sandstone horizons
which are frequently interbedded with the-shales
and slates of the King Leopold Group - (Nullagine).
In all cases, however, due attention must be paid
to the local topography, and whenever possible,
the sites have been selected  close to the major
drainage lines. -All -the sites on Sturt Creek, as
well as Nos. 12;:13, 14 on Flora Valley are situated
in rocks attributed to the King Leopold Group.
Those recommended on Ord River are in the Cam-
brian Succession.

In concluding this report, expression is given to
one remaining suggestion, concerned with the ex-
ploration of the .vast- black soil plains underlain
by bhasaltic rocks.. . As far as geological knowledge
goes, these rocks have a thickness varying. between




800 feet and 3,000 feet, and are apparently com-
posed of successive flows. It is of importance to
note that the groundwater potentialities in this
huge succession are unknown below a depth of
approximately 600 feet. The Government Geologist
(Mr. H. A, Ellis) has drawn the writer’s attention
to instances in parts of the Northern Territory
where intraformational horizons in basalts of the
same geological age yielded excellent supplies. It
is reasonable to expect that similar horizons,
separating successive flows, exist in the Kimberley
basalts; but the elucidation of this problem calls
for deep exploratory drilling, if necessary through
the whole thickness of the basalt complex. Such
a venture is obviously beyond the responsibilities
of the individual pastoralist, and the earlier refer-
ences, regarding the water possibilities in basalt
country, have been made with this conception.
It is strongly felt,  however, that every attempt
should be made in the future to utilise fully the
vast, magnificent grasslands of the black soil plains.
To one who is familiar with the conditions in the
East Kimberleys, it is obvious that the expansion
of the pastoral industry hinges to a large extent
upon this problem. Exploratory boring under cir-
cumstances as outlined above, is clearly a function
of the Government. The writer earnestly recom-
mends to take action at an early date, and to sink
a bore in the Antrim Plateau volcanics, in an area
situated about 20 miles as the crow flies EN.E.
from Flora Valley homestead. The expenditure
involved in such an undertaking is certainly
negligible, when compared with the possible bene-
fits, not only for pastoral industry, but, in the long
run, for the State as a whole.

AN OUTLINE OF THE GEOLOGY OF THE
COUNTRY ABOUT LINDEN, MT. MARGARET
GOLDFIELD, W.A.

By K. BERLIAT, D.Sc.
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Introduction.

General Information and Purpose of the Survey.

The area dealt with in this report is situated
approximately between longitudes 122°20° E. and
122°40’ R., and approximately between latitudes
29°10° S. and 29°30’ S. It occupies roughly 500
square miles between Lake Carey in the north-
east and Lake Raeside in the south-west, and
forms part of Yundamindera Station.

Linden townsite can be reached from Kalgoorlie
by road, either via Kanowna and Yarri (147 miles),
or via Mengzies, Leonora and Murrin Murrin (231
miles).

Official records show that between 1897 and 1952
the area as a whole produced 102,662 oz. of gold
from 95,918 tons of ore. Some of the mines have
been extremely rich.
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At the present time the district is deserted, and
all- that remains of Linden town are a few aban-
doned shanties. However, operations with a view
of re-opening an old mine (“The Second Fortune”)
were started during August, 1953, and a first parcel
of ore from this mine has since been crushed at
the Yarri State Battery, 43 miles south of Linden.

The area has been previously examined by C.
Sydney Honman, and reported upon in G.S.W.A.
Bulletin No. 73 (1917).

The ultimate object of the re-survey was to
discover and explain the relationship, if any, of
the geological structure to the occurrence of gold,:
and then to suggest other places where gold might
occur, but in which it has not yet been discovered.

Field Work.

Initially two geologists, Mr. L. E. de la Hunty
and the writer, comprised the field party. Geolo-
gist de la Hunty arrived in the field towards the
end of April. Por the first few weeks his efforts
were concentrated on topographical survey work,
and later on the detailed mapping (five chains to
one inch) of selected mining groups. At the end
of August it became necessary to withdraw Mr.
de la Hunty for work elsewhere, and as a result
much of the group work had to be delayed until
the next field season.

Fieldwork was commenced by the writer towards
the end of May, and continued to the end of Nov-
ember. He was responsible for the general geolo-
gical investigations and for the regional mapping
on a scale of 20 chains to 1 inch. The latter was
carried out by all the known methods of plane
table surveying.

General Description of the Area.

Generally the area can be described as flat to
broadly undulating, Mulga covered country. The
most striking topographical features are a number
of very conspicuous, parallel jaspilite ridges, rising
abruptly from the surrounding country, and run-
ning from north to south through the central part
of the area. A number of less conspicuous hills
and ridges consist of massive, basaltic lavas.

The central jaspilite ridges form the divide be-
tween the two main drainage basins in the area,
Lake Carey and Lake Raeside. The drainage chan-
nels are fairly well defined in their upper and
middle reaches, but are lost in the extensive allu-
vial flats adjoining the dry lakes.

The climate with its extremes of temperature
between summer and winter, and during the winter
between day and night, is typical of the interior
of Western Australia. The average annual rainfall
is 8 inches or less. Practically all of it falls during
the winter months, from about the beginning ot
May to the beginning of October.

Acknowledgments.

The writer is indebted to Mr. H. A. Ellis, Gov-
ernment Geologist, for offering valuable sugges-
tions and advice throughout the survey, and for
guiding the writer’s early work in the field.

The survey information supplied by Mr. de la
Hunty has been of great assistance in the regional
work and is here fully acknowledged.

The geological map was drafted by the Drafting
Branch of the Mines Department.

Opportunity is also taken here of acknowledging
the ready assistance offered by Mr. W. Smith, Man«
ager of Yundamindera Station, during the course
of the survey.

General Geology.

Classification of the Rock Types.

As a result of the year’s field work the following
rock classification is put forward:—

Recent to Sub-Recent.

Soil, alluvium, sand dunes, siliceous and ferru-
ginous laterite.
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. Pre-Cambrian.
Granitic Series:—
Granite, gneiss, aplite dykes, porphyry dykes,
‘ auriferous and barren quariz reefs.

Greenstone Series:—

(a) Sedimentary phase—argillaceous and are-
naceous sediments, sedimentary tuffs, jas-
pilites.

(h) Predominantly igneous phase—basic green-
stone schists, basic lavas, ultra-basic rocks,
medium and coarse grained basic in-
trusives.

Description of the Rock Types.
Basic Greenstone Schists.

These rocks range from light grey-green to dark
green in colour, and are often remarkably fresh
in appearance. They are usually fairly fine grained,
and show a marked fissility or platy cleavage. Their
chief mineral constituents are hornblende and
intermediate or basic plagioclase. Talc schists and
chlorite schists have a large development around
Linden townsite, but are also met with in many
other places.-

The greenstone schists are found occupying flat,
undifferentiated country, frequently covered by
salt bush and low scrub. At the surface there are
frquent nodules and scattered patches of mag-
nesite.

The greenstone schists are almost certainly of
mixed origin. Their conformability and close as-
sociation with the basic lavas in the western half
of the area suggests a derivation from basic vol-
canic rocks, but other parts may well have been
derived from basic sediments. The talc-chlorite
schists near Linden have been found to contain
small amounts of chromite, intimately associated
with magnetite. The presence of the former min-~
eral is. sufficient to justify conceding to these
varieties an intrusive habit.

Basic Lavas.

These rocks are generally dense, fine grained,
dark green to black basalts, characterised by a
typical blocky fracture. Vesicular and amygda-
loidal structures are common. The vesicles are
normally stretched out in the direction of flow
and filled by secondary products—mostly aggre-
gates of feldspar, quartz and calcite.

Within  the main lava belt, stretching from
Eucalyptus in the north fo Murphy’s Well in the
south, there are considerable variations in the
character of the lavas. Coarse grained amphi-
bolites are met with at a number of places east
and south-east of Eucalyptus, while porphyritic
layers occur about # mile south-west of the 12-
mile post on the Yundamindera road. There is no
field evidence pointing to an intrusive nature of
these types; the coarse grained varieties must be
considered as original flows having suffered partial
recrystallisation.

Due to their hardness and resistance to erosion
the basic lavas form a number of rounded hills,
the most outstanding of which can be seen south
of the Yundamindera road, between the 18 and 19
mile pegs.

Ultra-Buasic Rocks.

These rocks are most typically developed in the
north-western sector of the area, where they form
a conformable band in basic lavas. This band can
be traced from the vicinity of Eucalyptus to an
area about three miles east of Murphy’s Well, a
total length of approximately ten miles. At the
surface there is usually a chocolate brown, mot-
tled ironstone capping with frequent fragments of
opaline silica.  Whenever the fresh rock is ex-
posed it can be seen to be serpentine, carrying
small, black specks of chromite. This would sug-
gest an original rock of wultra-basic composition,
probably intruded as a sill in pre-folding times.
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The continuation of this band further to the
south is somewhat uncertain. Fresh rock out-
crops are entirely. absent, and the fragments of
opaline silica, so fregquent in the north, disappear.
But a band, consisting of hard, brown or yellow
jasperoid rocks, can bhe followed for another six
miles. These rocks show sometimes traces of band-
ing, and can then easily be mistaken for jaspilites,

A band of serpentinous rocks associated with
opaline silica has also been observed east of  Mt.
Howe, where it can be traced for a distance of
about two and a half miles, and other patches
occur approximately half a mile north-east of Mt.
Linden.

Basic Intrusives.

It has been found to be: extremely difficult to
get really first class confirmatory evidence concern-
ing the inftrusive nature of a dark coloured, mas-
sive coarse grained rock suite. Greenstones of this
description have frequently been noted within the
basic lava belt, but in no instance was there suffici-
ent evidence to justify conceding to them an in-
trusive habit. It is thought, that in most of these
cccurrences the comparative coarseness of crystal-
linity is the result of a process of re-crystallisation.
As pointed out by H. A. Ellis’ the intrusive nature
of any of the greenstones h