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STATE OF WESTERN AUSTRALIA.

Report of the Department of Mines of the State
of Western Australia for the Year 1952.

To the Honourable Minister for Mines.

Sir,—I have the honour to submit the Annual Report of the Department for the year 1952,
together with reports from the officers controlling sub-Departments and comparative tables furnishing

statistics relative to the Mining Industry.

Perth, 30th June, 1853.

I have etc.,

A, H. TELFER,
Under Secretary for Mines.

Division 1.

The Honourable the Minister for Mines:

I have the honour to submit, for your informa-
tion, a report on the Mining Industry for. the
year 1952,

The estimated value of the mineral output of
the State for the year was £8,379,324 (calculating
gold at £4 4s. 11.45d. per fine o0z.), an increase
in value of £2,731,805 compared with the preceding
12 months. The estimated value of the exchange
premium paid to gold producers amounted to
£A8,207,824, added to which, the overseas gold
sales premium of £A539,358 received by the Gold
Producers’ Association Ltd. from sales of West
Australian gold up to July 1952, brought the gross
value of -all minerals to a. new vrecord of
£A17,126,506, an increase of £A4,420,278. compared
to the 1951 production. ‘The previous highest
figure being £A13,228,660 for 1940.

There were increases in quantities and values of
antimony, - asbestos, barytes, bentonite, chromite,
cupreous. ore - (fertiliser), corundum, ‘dolomite,
felspar, fergusonite, fullers earth, glass sand, iron-
ore (export), kaolin, lead ores and concentrates,
magnesite, pyrites, scheelite, silver tale, tantalo-
columbite, tin; vermiculite and wolfram. Decrease
in quantity and value were recorded for bismuth,
clays, “'diatomaceous earth, glauconite, gypsum,
ochre; soapstone and zinc ore (fertiliser), whilst
lower . production but higher value were recorded
for beryl, coal, copper-ore, iron-ore (pig) and man-
ganese.

The estimated value of gold received at the Perth
Branch of ‘the Royal Mint and exported in gold-
bearing material was ‘£A11,308,559, ‘but with the
additional overseas gold sales premium mentioned
above; totalled £A11,847,917 (and equalled 69.17
per cent. of all minerals). (See footnote to Table 1
(a), Part II.)

Other minerals realised: Coal, £2,457,296; lead,
ores and concentrates, £935,200; asbestos, £595,116;
pyrites, £422,029; iron-ore (pig), £226,844; iron-
ore (export), £203,238; silver, £80,125; tin, £68,716;

wolfram, £46,018; antimony, £43,397; manganese,
£35,634; gypsum, £33,257; cupreous: ore . (fertiliser),
£21,595; clays, £18,184; talc, £14,683; beryl, £14,562;
chromite, £11,100; felspar, £10,452; tantalo-colum-
bite, £10,010; glauconite, £7,305; glass sand, £5,629;
scheelite, £3,691; ‘ochre, £3;252; magnesite; '£2,842;
dolomite, £2,423; bentonite, £2,036; kaolin, £1,303;
copper ore, £1,188; vermiculite, £744; corundum,
£380; fergusonite, £165; fullers-earth, £125; and
barytes, £50.

Dividends paid by mining companies amounted
to £1,079,371, an increase of £78,902 when compared
with the previous year (see Table 6, Part II).

To the end of 1952, the total amount distributed
by gold mining. companies was £48,307,803.

To the same date the progressive value of the
mineral production amounted to £269,090,361, of
which gold accounted for £232,861,333 based on
normal values; but the premium on sale of gold
during years 1920-1924, payments under the Gold
Bounty Act, 1930, further exchange premiums by
virtue of enhanced value since 1930, plus the addi-
tional premium from overseas sales distributed
during the year, increase the total value of gold
and mineral products by £103,971,680, making a
gross value of £A373,062,041.

GOLD.

The quantity of gold reported as being received
at the Perth Branch of the Royal Mint (720,366.44
fine o0z.), together with that contained in gold-
bearing .material exported for treatment (9,608.62
fine oz.), totalled 729,975.06 fine oz., and exceeded
that of the previous year by 102,195.97 fine oz.
(vide Table 1 (a) of Part ID.

Similarly, the total gold yield for the year re-
ported directly to the Department by the producers
was 727,467.84 fine oz, which constituted an
increase of 79,233.03 fine o0z. in comparison with
the previous year’s figures (vide Table 3 of Part II).




‘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 quan-
tity being in:the transitory 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 increased from
22.281s.per::ton:-in 1951 .to.23.529s. . per - ton
in 1952, -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 alone more
than treble this estimate.  For the East Coolgardie
Goldfield (which. produced - 62.5 per cent. of the
State’s yield of gold), the calculated average value
of the ore treated increased -from: :22.180s:
to '22.480s. per - ton. . The  estimates for -Mur-
chison ~ (Big Bell Mines Ltd.” and Hill -50 G.M.
N.L.), Mt. Margaret (Sons.of Gwalia L{d.), Cool-
gardie (New Coolgardie G.Ms. N.I.); Dundas (Cen-
tral - Norseman - Gold . Corporation N.L.), were
13.842s. (13.258s.); = 25.979s. - (24.676s.); 45.353s.
(46.961s.); and  42.027s. (25.072s.) respectively.
Figures for 1951 being shown in parentheses.

The tonnage of ore reported to have been treated
in 1952, viz.,, 2,626,612 tons, was 154,932 tons or
6.26 per cent. more than the previous year, and
constituted 61.2 per cent. of the State record ton-
nage established in 1940.

The following tonnage increases were reported
from the respective Goldfields—Ashburton 6, Peak
Hill 36,090, Murchison 55,897, Mt. Margaret 8,094,
North Coolgardie 14,521, North-East Coolgardie
266, East Coolgardie 16,202, Yilgarn 29,828 and
Dundas 7,338; those. fields showing a reduction in
tonnage being Pilbara 5,627, West Pilbara 5, East
Murchison =344, Yalgoo " 1,759, Broad. Arrow . 850,
Coolgardie 4,616 and Phillips River 100 tons. -

East Coolgardie Goldfield recorded a net.gain. of.

only 16,200 tons despite the fact that four of:the
seven - principal -companies showed an aggregate
improvement . of . 62,000 tons, mainly .due .{o the

50,600 ton increase effected by the Great Boulder
Pty. Lid.,, and to a lesser extent by the Kalgoorlie
Enterprise Mines Ltd. (6,820), Gold Mines of Kal-~
goorlie (3,760) and -North XKalgurli - (1912) Ltd.
(125 tons).

Lake View & Star Lid., Boulder Perseverance
Ltd., and South Kalgurli Cons. Ltd.; failed to réach
their 1951 output by 4,600, 3,940, and 3,634 tons
respectively whilst the contribution from the tribu=
ters .on the Mf. Charlotie (Xalg.) G.Ms. Ltd. and
Paringa - Mining and Exploration Co. Ltd., ‘was
23,000 tons less ‘than when those companies were
operating ‘in the-previous year.”

The “Anglo-Westralian Mining Pty. Ltd., in the
Peak Hill" Goldfield,” commenced crushing in - June
and . was responsible for the 36,000 ton increase;
while  the - Great Western Consolidated played a
similar role in the Yilgarn Goldfield with its-initial
run-of 30,000 tons in December.

~Credit for the increased output of 56,000 tons
in‘the Murchison. Goldfield was shared by Big Bell
Mines Ltd. (31,150) and Hill 50 G.M. N.L. (24,450
tons).

The 'slightly. increased: tonnages: treated by. Sons
of Gwalia Litd. Central:Norseman Gold Corporation
Ltd., and “Western Mining ‘Corporation  (New Cal=
hon) Leases, were reflected in the improved figures
recorded in the Mt. Margaret, Dundas and Notrth
Coolgardie ‘Goldfields respectively. -

Coolgardie Goldfield showed a . slight regression
of 4,616 tons which approximated the  reduction
shown by the New Coolgardie G.M. N.L. at -Hamp-
ton Plains.

The lower output which was revealed by the
remaining - Goldfields appeared-to be of ‘a general
nature, and was most noticeable in the Pilbara
field where the deficit totalled 5,600 tons.

West “Australian . gold -included in the sales on
open dollar: markets: by the Gold Producers’ Asso-

ciation Ltd.; from November 1951, ‘to July 1952,

totalled ' 515,008.08" fine "0z, '(or:'98.03 per cent. of
the ‘State’s production: for the period); the extra
premiuin received: therefrom; in excess of the mint

value, amounted:  to  £A539,358, an  average of:

20.945s. ‘per ‘fine ‘oz.  This amount; less expenses
of a few pence per oz., was distributed to the pro-
ducer members during June, “August and October.

Comgparative  Mineral Statistics.

1951. 1952. Variation.
Gold—
Reported ‘to Depmtment =
~Ore" (tons) 2,471,679 2,626,612 | + - 154,932 tons
Gold (fine 0z8.) " : 648,245 | 727,468 | - 79,233 fine ozs.
Average Grade (dwts) 5-245 5-539 + 0-294 dwts.
Men employed ... 6,766 6,394 | — 372 men
Dividends . £A1,000,469 £A1,079,371 | + £A78,902
- Mint and Dxport ——
Gold (fine ozs.) 627,779 729,975 | 4 102,196 fine ozs.
Estimated value £A9,725,343 | £A11,847,917 | 4 £A2,122,674
) (Including
overseas sales
: premium)
Coal—
Reported to Department — .
Tons . 848,475 830,461 | — 18,014 tons
Value ... - £A1,716,788 £A2,457,296 | -+ £A,740,5608
Men employed 1,125 1,281 | + 156 men

Other Mineralg— °
Value ..
Men employed

All Minerals—
Value: . ...
Men employed

£A1,264,097 £A2,281,293 | 4 £A1,017,196
765 964 | + 199

£A12,706,228 | *£A17,126,506 | + £A4,420,278
8,656 8,639 | — 17

* New Record (previous. highest in 1940 = £A13,228,660.)

S




PART LI.—MINERALS.

TaBrE 1.—Quantity and Value of Minerals, other than Gold and Silver, produced and Jor exported
during Years 1951 and 1952.

. Increase or Decrease for year,
1951. 1952. compared with 19513.’
Description of Minerals.
Quantity. Value. Quantity. Value. Quantity. Value.
Tons. £A. ‘ Tons. £A. Fons. - £A.

Antimony Ore and Concentrates Nil Nil 264-58 43,397 | + 264-58 | 4 43,397
Asbestos—Chrysotile ... 726-55 29,301 85235 37,265 | — 74-20 | + 7,954
Crocidolite 1,392-61 196,338 2,940-09 557,861 | + 1,547-48 | 4+ 361,523
Barytes ... 5-00 .18 9-00 50 | + 4-00 | + 32
Bentonite 449-00 1,347 586-00 2,036 | -+ 137-00 | + 689
Beryl Ore 90-77 11,174 85-29 14,562 | — 5-48 | 4 3,388
Bismuth (1b.) 187-00 84 Nil Nil e 187-00 | — 84
Chromite Nil Nil 773-00 11,100 | + 773-00 | + 11,100
Clays—XKaolin 12-00 19 287-75 1,308 | +  255-75 | + 1,284
Fireclay . 8,134-00 5,770 9,608-00 9,620 | + 1,474-00 | + 3,750
Pottery (ceramic) 1,100-00 3,300 780-00 3,000 | — 320-00 | — 300
Cement 38,313-00 11,598 15,310-10 5,664 | — 23,002-90 | — 5,934
Coal 848,474-86 1,716,788 | 830,461 20 2,457,296 | — 18,013-66 | + 740,508
Corundum Nil Nil 54-00 380 | + 54-00 | + 380
Copper Ore . 43-13 758 15-51 1,188 | — 27-62 | + 430
Cupreous Ore (I‘ermhsel) 1,337-05 16,104 1,643-59 21,605 | + 306-54 | 5,491
Diatomaceous Karth 198-00 2,700 Nil Nil 4 19800 | - 2,700
Dolomite.... 124-25 599 555-25 2,423 | + 431-00 | + 1,824
Felspar ... 1,806-50 7,390 2,503-50 10,452 | -+ 697-00 | + 3,062
Fergusonite Nil Nil 17 165 | + 17 |+ 165
Fullers Earth Nil Nil 25-00 125 | + 25-00 | -+ 125
Glass Sand 6,172-59 4,417 7,669-12 5,629 | + 1,496-53 | + T1,212
. Glauconite 506-00 15,033 230-00 7,305 | — 276-00 | — 7,728
Gypsum ... 77,923-00 46,726 50,331-56 33,257 | — 27,591-44 | — 18,469
Iron Ore—(For Plg) 19,122-27 181,136 17,703-45 226,344 | — 1,418-82 | + 45,708
(Exported) ... 10,384-00 10,297 | 204,945-00 203,238 | + 104,561-00 | -+ 192,941

Lead ...
Silver-Lead Ore and concentrates 2,538 67 240,176 7,448-98 935,200 | + 4,910-31 | + 695,024

Silver-Lead-Zinc
Magnesite 762-25 1,969 1,054-67 2,842 | + 202-42 | - 873
Manganese 5,256-52 33,789 5,044.-80 35,634 | — 211-72 | + 1,845
Ochre—Red 627-70 7,051 296-55 3,252 | — = 331-15 | — 3,799
Yellow 60-00 840 Nil Nil — 60-00 | — 840
Pyrites 46,615-00 296,988 53,577-00 422,029 | + 6,962-00 | -+ 125,041
Soapstone 38-40 125 Nil Nil — 38-40 | — 125
Tale » 651-17 7,663 1,223-61 14,683 | + 572-44 | + 7,020
Tantalite ( Tanb/Col Ore and Conc) 206 2,350 7-02 10,010 | + 4-96 | + 7,660
Tin . . 61-10 39,493 97-80 68,716 | + 36-70 | + 29,223
Tungsten—Scheeh’oe (lb ) 317-00 215 5,139-00 3,691 | + 4,822-00 | + 3,476
Wolfram. (1b.) 11,038-00 9,585 60,352-00 46,018 | 4+ 49,314-00 | + 36,433
Vermiculite ’ 54-50 491 62-00 744 | + 7-50 | + 253
Zine Ore (Fertiliser) 10-70 50 Nil Nil — 10-70 | — 50
Total 2,901,682 5,198,464 | + 2,296,782

Tasre 1 (a) «-«Quantzty and Value of Gold and Silver exported and minted during Years 1951 and 1952,
Fine Ogz. £A. ¢t Fine Oz. | £A. Fine Oz. £A.

_ Gold (exported and minted) .... 627,779-09 *9,725,343 | 729,975-06 | *11,847,917 | + 102,195-97 | + 2,122,574
Silver (exported and minted) 196,743-32 79,222 199,153-41 80,125 +  2,410-09 | + 903
Total 9,804,565 l 1 11,928,042 j 1 4 2,123477

*Included in the value of Gold shown are the following estimated Mint premiums :—1951, £A7,058,709 ;

207,824 ;
soolatlon Ltd,—1952, £A539,358,

1952, £A8,

and further Gold Sales Premiums received from the Sales of Gold on Overseas markets by Gold Producers As-



TaBLe 2.—Value and Percontage of Mineral Exports in relation to the Value of Total Eaports from

Western Australia.

Mineral Exports
Year. Total Exports, (exclusive of Percentage.
. Coal).
£ £
1902 9,051,358 7,530,319 83-20
1903 10,324,732 8,727,060 84-53
1904 10,271,489 8,625,676 83-98
1905 9,871,019 7,731,954 78-33
1906 9,832,679 7,570,305 76-99
1907 9,904,860 7,544,992 76-17
1908 9,518,020 7,151,317 75-13
1909 8,860,494 5,906,673 66-66
1910 8,299,781 4,795,654 57-78
1911 10,606,863 7,171,638 -67-61
1912 8,941,008 5,462,499 61-09
1913 9,128,607 4,608,188 50-48
1914 8,406,182 3,970,182 47-23
1915 6,291,934 2,969,502 47-19
1916 10,878,153 6,842,621 62-92
1917 9,323,229 5,022,604 53-87
1918 6,931,834 2,102,923 30-34
1919 14,279,240 6,236,585 43-67
1920 15,149,323 3,096,849 20-44
1921 10,331,405 1,373,810 13-30
1922 11,848,025 2,875,402 2427
1923 11,999,500 3,259,476 27-16
1924 13,808,910 1,424,319 13-24
1925 13,642,852 173,126 1-27
1926 14,668,184 1,697,698 10-89
1927 15,805,120 472,041 2-99
1928 16,911,932 996,099 5-88
1929 16,660,742 1,802,709 10-82
1930 19,016,639 6,370,396 33-49
1931 14,266,650 4,333,421 30-37
1932 16,771,465 5,657,870 33-74
1933 18,098,214 5,328,869 29-44
1934 16,784,705 5,759,324 34-31
1935 17,611,547 5,698,721 32-36
1936 19,564,716 7,130,381 36-45
1937 21,694,942 9,026,313 41-80
1938 24,220,864 10,417,458 43-01
1939 23,244,509 11,969,562 51-49
1940 25,800,562 12,480,721 48-37
1941 24,536,777 12,411,316 50-58
1942 20,681,284 8,476,622 40-99
1943 18,014,340 6,539,295 36-30
1944 19,453,001 (a) 1,282,867 6-59
1945 20,170,624 (b) 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 *115,880,457 (a) 7,479,601 *0-64
1952 101,620,138 (d) 7,952,834 0-78
Total since 1902 1,112,392,794 261,271,266 23-48

Exclusive of Arsenic prior to 1935. -
Stores. (@) Only small proportion of gold production for year exported.  (b) No
(¢) Approximately 50 per cent. of gold production for
year exported. (d) Most of gold production for year exported

gold bullion exported.

* Amended figure.

T Including Ships’




Comparative Slatistical Diagrams
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TABLE 3.

Showing for every Goldfield the amount of Gold reported to the Mines Deparément as required by the Regulations,
also the percentage for the several Goldfields of the total reported, and the average value of the
yield of Gold per ton of ore treated.

7
Reported Yield. Percentage for each é::%ﬁ;:e?}w( é)gf dt(;z E i
Goldfield. 43. 11.45d. per fine oz.).
Goldfield.
1951. 1952, 1951. 1952. 1951, 1952,
Fine ozs. Fine ozs. % % Shillings. Shillings.
1. Kimberley 119 391 018 -054
2. West Klmberley
3. Pilbara ... e 9,154 12,938 1-412 1-779 45-759 96-695.
4. West Pilbara 21 15 -003 -002 71-864 65-110
5. Ashburton 6 18 -001 . -002 243-872
6. Gascoyne .
7. Peak Hill . 271 5,603 042 770 49-970 15-758
8. East Murchison 890 1, 350 -137 -186 91-495 237-960
9. Murchison 63,419 75 319 9-783 10-354 13-258 13-842
10. Yalgoo ... 1,657 454 -256 -062 63-009 72-076
11. Mt. Margaret ... 24,228 27,982 3-737 3-846 24676 25-979
12. North Coolgardie 24,265 34,830 3-743 4-788 49-707 52-845
13. Broad Arrow ... . 3,471 3,225 -536 -443 52-098 61544
14. North East Coo]ga,rdle 345 950 -053 131 32-133 69-030
15.  Bast Coolgardie 444,629 464,932 68-590 62-536 22-180 22-480
16. Coolgardie 26,229 22,867 4-046 3-143 46-961 45-353
17. Yilgarn ... 5,180 7,480 799 1-028 41-905 15-756
18. Dundas .. 44,274 78,914 6-830 10-848 25-072 42-027
19. Phillips River .. 63 189 -010 -026 53894
20. Outside Proclaimed Goldfields 24 11 -004 -002
Totals and Averages 648,245 727,468 100-000 100-000 22-281 23-529

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 Qold produced therefrom, per man employed on the
several Goldfields of the State, during 1951 and 1952.

1951. 1952,
Tonsg of Gold Ore Fine 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 1mar}i employed Per lmmé employed
employed above and enployed above and | °&P doye above and empdoye above and
under- under- under- under- under under- un eré under-
ground, ground. ground. ground. ground. ground.  ground. ground.
Tons. Tons. Fine ozs. | Fine ozs. Tons. Tons. Fine ozs. | Fine ozs.
1. Kimberley ... 11-09 2-77 78-11
2. West Kimberley
3. Pilbara 236-03 106-21 127-13 57-21 155-70 63-85 177-22 72-68
4, West Pilbara 12-50 4-17 10-58 3-52 20-00 6-66 15-33 5-11
5. Ashburton ... 3-26
6. Gascoyne
7. Peak Hill 38-33 8.21 2255 4-83 | 3,322-81 514-80 509-35 78-91
8. East Murchison 59-00 1400 63-54 15-08 37:07 9-64 103-85 27-00
9. Murchison ... 1,188-19 563-61 185-43 87-96 | 1,566-97 746-78 255-31 123-29
10. Yalgoo 208-51 69-50 150-63 50-21 59-44 24-31 50-43 20-63
11. Mt. Margaret 443-67 20444 128-87 59-38 598-07 258-49 182-89 79-04
12. North Coolgardie .... 246-85 118-83 144-43 69-53 368-36 177-75 229-14 110-57
13. Broad Arrow . 62-17 30-42 38-15 18-66 60-09 28-61 40-31 19-20
14. North-East Coolgardie 65-23 27-687 24-67 10-47 53-16 22-49 43-19 18-27
15. East Coolgardie 903-95 475-84 236-00 124-23 977-39 501-38 258-63 132-67
16. Coolgardie .... 232-59 130-71 128-57 72-53 231-53 135-54 123-60 72-36
17. Yilgarn 75-01 29-09 37-00 14-29 268-85 97-88 49-86 18-15
18. Dundas 634-09 377-62 184-47 109-86 712-13 411-13 352-29 203-38
19. ' Phillips River o 25-00 6-67 15-86 4-23 94-52 15-75
20. Outside Proclaimed Gold-
fields .
Total Averages ... 72954 366-61 191-33 96-15 839-44 410-79 232-49 118-77
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TABLE 5.

Ou'@ut'of Qold from the several States of Australia, the Northern Territory, Pdpua, the Mandated Tewitory
of New Guinea, and the Dominion of New Zealand, during 1952.

Percentage of Total.

State. Output of Gold. Value, *
Output of Output of
Commonwealth. Australasia.
: Fine ozs. £ % %
1. Western Australia 729,975 3,100,735 65-798 62-456
2. Victoria ... . 66,777 283,650 6-019 5-713
3. New South Wales 39,030 165,789 3-518 3339
4,  Queensland 84,642 359,536 7-629 7+242
5. Tasmania 16,072 68,269 1-449 1-375
6. South Australia .. 437 1,856 0-042 0-039
7. Papua & Mandated Terrltory of New Guinea 127,580 541,925 11-499 10-915.
8. Northern Territory . v 44,894 190,697 4-046 3-841
9. New Zealand 59,373 252,200 5080
Total 1,168,780 4,964,657 100-000 100-000
* At £4 4s. 11-45d. per fine ounce.
TABLE 6.
Dividends, ete., paid by Western Australian Mining Companies during 1952, 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
1952, to end of
1952.
v £ £
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. 28,125 296,876
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 Coolga,rdle do. do. 129,493
East Coolgardie .... | Boulder Perseverance, Ltd. 21,076 | (¢) 2,656,654
Golden Horseshoe (New), Ltd. .. 11,458 | (b) 4,090,212
Gold Mines of Kalgoorlie (Aust.), Ltd. 96,055 971,111
Great Boulder Proprietary G.M’s., Ltd 62,500 7,434,400
Kalgoorlie Enterprise Mines Ltd. 287,375
Lake View & Star, Ltd. .. ~ 437,500 (c) 6,087,000
North Kalgurli (1912), Lid. 85,938 1,643,124
Paringa Mining & Exploration Co Ltd. 347,040
South Kalgurli Consolidated, Ltd . 11,719 1,218,473
Various Companies - ; 10,754,854
Coolgardie ... do. do. 388,700
Yilgarn .. o do. do. (d) 1,205,556
Dundas Central Norseman Gold Corpora,tlon, N. L 325,000 1,267,500
Various Companies 786,162
Totals ... 1,079,371 48,307,803

(@) Also £45,091 in bonuses and profit-sharing notes in years 1935-36.
(c) Also £75,000 in bonuses and profit-sharing
(d) Also £67,725 Capital returned in 1948 by Edna May (W.A.)

. year 1932 and £42, 000 in bonuses and profit-sharing notes in year 1934.

notes and £93,750 Capltal returned in years 1932-35.
. Amalgamated, N.L.

(b) Also £55,000 Capital returned in

E
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TasLe 7.

Quantity and Value of Minerals, other than Gold and Silver; reported to the Mines Department during 1952.

Increase or Decrease as
1952, compared with 1951,
Goldfield, District. or Mineral Field.
Quantity. Value. Quantity. Value.
Tons. £A. Tons. £A.

ANTIMONY ORE AND CONCENTRATES— )
. Pilbara (Nullagine) . 264-58 43,397 +  264-58 + 43,397
ASBESTOS (Chrysotxle)

Pilbara .. . 192-72 3,084 | + 83-22 -+ 1,223

West Pilbara ... 459-63 34,171 | — 157-42 s 6,731
ASBESTOS (Crocidolite)— ,

West Pilbara ... 2,940-09 557,861 + 1,647-48 + 361,523
BARYTES—

Murchison (Meekatharra) ... 9-00 50 | + 9-00 | + 50

Outside Proclaimed Goldfield — 5-00 | — 18
BENTONITE -

QOutside Proclaimed Goldfield 586-00 2,036 + 137-00 + 689
BERYL ORE—

Pilbara .. 69-69 11,541 -+ 4-51 + 3,568

Coolgardle . 14-03 2,737 — 2-11 -+ 446

Outside Proclaimed Goldﬁeld 1-57 284 | — 7-88 | — 626
BISMUTH— 1b. 1b.

Qutside Proclaimed Goldfield — 187-00 84 -
CHROMITE-— Tons. Tons.

Peak Hill 773-00 11,100 | 4+ 773-00 11,100
CLAYS (including Kaolin)—

Murchison . . 41-75 207 4175 207

Outside Proclalmed Goldﬁeld 25,924-10 19,280 | —21,634-90 | — 1,407
COAL—

Collie 830,461 -20 2,457,206 | —18,013-66 | 4 740,508
COPPER ORE, ETC.—

Pilbara .. . 15-51 1,094 “+ 2-21 1,017

Ashburton — 23-70 493

Mt. Margaret .. — 1-30 50

Phillips River (Copper preclpltates) 94 | — 4-83 | — 44
CORUNDUM—

East Murchison (Lawlers) 54-00 380
CUPREOUS ORE (Fertiliser)—

Pilbara ... 91-71 637 R

West Pilbara ... 910-19 6,933 -} 11-98 | — 3,538

Ashburton 1-75 31 | — 37-91 | — 463

Peak Hill 229-04 7,080 4+ 207-04 - 6,420

East Murchison 340-05 5,496 -+ 71-12 -+ 2,417

Yalgoo ... — 40-00 | — 240

Mt. Margaret 6-85 96 | — 5-70 | - 29

Phillips River . 6400 1,322 - 830 | + 287
DIATOMACEQUS EARTH—

Qutside Proclaimed Goldfield — 198-00 | — 2,700
DOLOMITE—

Murchison (Mt. Magnet) 55525 2,423 +  431-00 - 1,824
FELSPAR—

Coolgardie 2,503- 50 10,452 + 697-00 + 3,062
FERGUSONITE— oo

Pilbara (Marble Bar) 17 165 + <17 + - 165
FULLERS EARTH—

Outside Proclaimed Goldfield 25-00 125 + 25-00 + 125
GLASS SAND— '

Qutside Proclaimed Goldfield 7,669-12 5,629 4 1,496-53 4+ 1,212
GLAUCONITE (recovered)—

QOutside Proclaimed Goldfield 230-00 7,306 | — 276-00 | — 7,728
GYPSUM—

Yilgarn 34,054-00 21,692 | —29,762-00 | — 14,879

Dundas . 21-00 53 4 14-00 | 4 34

Qutside Proclanned Goldﬁeld 16,256 56 11,512 + 2,156-56 | + 1,376
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TABLE 7———gontinued.

Quantity and Value of Minerals, other than Gold and Silver, reported to the Mines Department during 1952—

continued.
Increagse or Decrease as
compared with 1951.
Goldfield, District or Mineral Field.
Quantity. Value. Quantity. Value.

IRON ORE (for Pig Iron)—

Yilgarn 12,994 - 90 179,405 | — 634-18 + 40,190

Outside Proclalmed Goldﬁeld 4,708-55 47,439 —  784-64 | 5,518
JRON ORE (exported)— . -

West Kimberley 204,945 - 00 203,288 |+ 194,561-00 | 4+ 192,941
LEAD ORES AND CONCENTRATES—

Northampton ... 5,699-39 783,186 + 4,177-77 + 635,118

Kimberley 273 291 - 2-73 + 291

Pilbara .... 420-30 36,827 + 118-58 + 11,135

West Pilbara ... 30-79 3,176 + 12-65 |- 887

Ashburton 979-20 96,977 -+  331-04 + 35,418

West Kimberley 316-57 14,743 -+ 267-54 4 12,175
MAGNESITE— '

East Coolgardie —  418-00 — 1,099

Coolgardie 1,054 -80 2,842 -+ 710-55 + 1,972
MANGANESE—

Peak Hill 5,044 -80 35,63¢ | — 211-72 + 1,845
OCHRE (Red)— ]

West Pilbara ... — 15-60 | — 234

Murchison 296-55 3,252 —  315-55 — 3,565
OCHRE (Yellow)—

Murchison — 60-00 840
PYRITES ORE AND CONCENTRATES—

Dundas 53,577-00 422,029 -+ 6,962-00 125,041
SOAP-STONE—

Qutside ijoclaimed Goldfield — 38-40 | — 125
TALC—

Bast Coolgardie 68-25 278 -+ 18-55 | + 41

Qutside Proclaimed Goldﬁeld 1,155-36 14,410 +  558-89 -+ 6,979
TANTALO/COLUMBITE ORE AND CONCENTRATES— 1b. 1b.

Greenbushes 8,126-00 6,056 -+ 3,512-00 -+ 3,706

Pilbara .. 3,071-00 1,555 -+ 3,071-00 -+ 1,555

Coolgardie 4,523-00 2,399 4 4,523 <00 -} 2,399
TIN— Tons. Tons.

Greenbushes 35-88 23,962 e 13-44 6,108

Kimberley . -06 42 | — 11— 75

West Klmberley -15 120 . + 5

Pilbara .. 59-85 43,305 -+ 21-54 - 21,916

West Pilbara ... 1-86 1,287 + 1-83 4 1,269
TUNGSTEN (Scheelite)— 1b. 1b.

East Murchison 141-00 52 +  141-00 + 52

Mt. Margaret ... 2,911-00 2,255 4+ 2,827-00 -+ 2,204

Coolgardie 2,087-00 1,884 | + 1,854-00 + 1,220
TUNGSTEN (Wolfram)— ‘

Pilbara ... . 46,883 -00 37,686 -+ 38,604-00 - 30,294

Murchison 12,177-00 7,537 + 9,418-00 + 5,344

Yalgoo .... 1,292 00 795 -+ 1,292-00 + 795
VIRMICULITE— Tons. Tons.

Outside Proclaimed Goldfield 62-00 744 + 7-50 + 253
ZINC ORE (Fertiliser)—

Pilbara ... — 10-70 | — 50
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TABLE

8.

Total Coal output from Collie Coalfield during 1951 and 1952, estimated Value thereof, Number of Men

employed, and Output per Man as reported Monthly.

Men Employed.

Qutput per Man Employed.

Year. Total. | Estimated
Output. Value. Above Under Alzlolzfeffnd Above Under Al:l(:r;e?nd
ground. | ground. ground. ground. | ground. ground.
tons. £A. No. No. No. tons. tons. tons.
Deep Mining—
1951 ... 480,145 987,189 264 689 953 1,819 697 504
1952 ... 419,117 | 1,291,968 309 717 1,026 1,356 584 408
Open Cut Mining—
1951 .. 368,330 729,599 172 172 2,141 2,141
1952 ... 411,344 | 1,165,328 255 255 1,613 1,613
Totals—
1951 ... 848,475 | 1,716,788 436 689 1,125 1,946 1,231 754
1952 ... 830,461 | 2,457,296 564 717 1,281 1,472 1,158 648

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,
1951 and 1952.

1951. 1952,
Leases and Other Holdings.

No. Acreage. No. Acreage.
Gold Mining Leases on Crown Lands .. ' 1,410 25,939 1,451 27,617
Gold Mining Leases on Private Property 26 624 . 26 600
Minerals Leases on :(— ]
(a) Crown Lands . 260 43,586 251 43,294
(b) Private Property 20 1,770 21 2,079
Mineral Claims 284 18,279 244 19,638
Prospecting Areas *451 7,850 1518 12,565
Totals 2,450 98,048 2,305 105,793

* Includes 61 Prospecting Areas for Minerals of a total of 1,413 acres.
for Minerals of a total of 5,297 acres.

i

+ Includes 97 Prospecting Areas
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Parr IV.—.MEN EMPLOYED.
TasLe 10.

Average number of Men reported as engaged in Mining during 1951 and 1952,

Reef or Lode. Allavial. Total.

Goldfield. District.
1951. 1952. 1951. 1952, 1951. 1952,

Kimberley .. 8 5 L 8 5
West Klmberley
Pilbara ... .. e e { Marble Bar .. .. .. 80 85| .. 80 85
Nullagine 80 93 80 93
West Pilbara ... 6 3 6 3
Ashburton 2 2
Gascoyne
Peak Hill e e 56 s 56 71
’ . Lawlers 12 14 12 14
_Bast Murchison Wiluna 36 26 36 28
Black Range 11 10 11 10
Cue ... 518 439 518 439
Murchison ... .. .. Meekatharra ... .. .. 53 39| .. 53 39
Day Dawn .. 29 14 29 14
Mt. Magnet ... 121 127 121 127
Yalgoo ... 33 99 33 22
Mt. -Morgans ... 43 35 43 35
Mt. Margaret ... Mt. Malcolm ... 295 265 295 285
Mt. Margaret 70 54 70 54
Menzies 172 160
North Coolgardie Ularring R 80 78
Niagara 29 24
Yerilla 68 43
Broad Arrow ... . 186 163
North-East Coolgardle Kanowna .. 24 40
Kurnalpi 9 6
East Coolgardie East Coolgardle 3,661 3,408
Bulong . 18 19
Coolgardie ... .. .. Coolgardie ... .. .. 328 298 | .. 328 | 208
Kunanalling ... 35 18 35 18
Yilgarn ... 361 412 361 412
Dundas .... 403 338 403 388
Phillips River ... 15 12 15 12
State Generally

WWRNDWWN W
ORI E U ot
[
3

Total—Gold Mining ... 6,742 6,364 24 30 6,766 6,394

MINERALS OTHER THAN GOLD.
Asbestos 179 298 179 298
Bentonite 2 4 2 4
Beryl . e 6 i1 6 11
Clays (mcludmg Kaohn) 9 9 9 9
Coal ... . 1,125 1,281 1,125 1,281
Copper Ore ... [OU 9 2
Cupreous Ore (Fertlhser) 13 18 13 18
Diatomaceous Earth 1 1
Dolomite 2 1 2 1
Felspar 6 10 6 10
QGlass Sand ... 4 4 4 4
Glauconite ... 3 2 3 2
Gypsum 36 43 36 43
Iron Ore 124 197 124 127
‘Lead ... 189 250 189 250
Magnesite ... 3 3 3 3
Manganese ... 1 2 1 2
Ochre—Red and Yellow 3 9 3 2
Pyrites 138 188 138 188
Tale ... 5 5 5 5
Tin . 33 36 33 36
Tungsten Ore (Scheeh’oe) 2 5. .. 2 5
Tungsten Ore (Wolfram) 4 12 4 12
Vermiculite ... . 2 2 2 2

Total, Other Minerals 1,890 2,245 1,890 2,245

GRAND TOTAL 8,632 8,609 24 30 8,656 8,639




DIAGRAM OF ACCIDENTS

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

from 1930 onwards
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Parr V.—ACCIDENTS.

TasLE 11.

DURING 1951 AND 1952.

A.—According to Loculity of Accident.

MINES KILLED AND INJURED IN MINING ACCIDENTS

. . Total Killed and
) Killed. Injured. Tnjured.
Goldfield.
1951, 1952. 1951, 1952, 1951, 1952.
1. Kimberley - . . . . . .
2.  West Kimberley . . 5 8 5 3
3. DPilbara ... . . 1 6 1 6
4. West Pilbara ... . . 12 8 12 8
5. Ashburton . . . 1 . 1
6. Gascoyne . . . .
7. Peak Hill . . 2 4 2 4
8. East Murchison . . . .
9.  Murchison . 2 1 41 37 43 38
10.. Yalgoo ... ¢ .
11. - Mount Margaret . 3 1 16 11 19 12
12, North Coolgardie . 1 12 16 12 17
13. North-East Coolgardie . .
14. Broad Arrow ... .
15. East Coolgardie 9 8 358 305 367 318
16. Coolgardie . . 23 17 23 17
17.  Yilgarn .... 1 . 23 17 24 17
18. ‘Dundas .... 2 25 50 25 52
19. Phillips River .... . 1 1
Mining Districts—
Northampton ... 7 25 7 25
Greenbushes .
Collie 2 2 151 103 153 105
South-West 2 1 8 6 10 7
Totals 19 " 16 685 609 704 625

1951.

From the above Table it will be seen that the number of fatal accidents for the year 1952 was 16 as. against 19 in

causes in the report of the State Mining Engineer, Division II.

B.—According to Causes of Accidents.

The number injured showed a decrease of 76. These accidents (excluding coal) are classified according to their

1951. 1952, Comparison with 1951,
Cause. :
Fatal. Serious. Fatal. Serious. - Fatal. Serious.
1. Explosives e 5 2% 2 6 — 3 4
2. Falls of Ground 4 621 5 50 1 — 12
3. In Shafts . 6 13 2 17 — 4 4
4, Miscellaneous Underground 2 443 2 403 — 40
5. Surface 2% 165 48 129} 2 -— 36
6. TFumes w“ . 1 4 1 : 4
Totals 19 685 16 609 — 3 — 78

* Fatal accidents in quarries.

in a quarry.

+ Includes 1 serious accident in a quarry.
§ Includes 1 fatal accident in a quarry,

1 Includes 1 serious accident

|| Includes 6 serious accidents in quarries.



Generally speaking the mining industry experi-
enced a reasonably successful year. Gold producers
benefited by the premium obtained through dis-
posal on the open market, and mineral producers
found markets generally buoyant.

There was not the scarcity of labour experienced
in previous years, while stores, plant and machinery
were also more readily obtainable.

Costs continued to rise however and this con-
stitutes a continuous anxiety for gold producers,
which will be accentuated should any sustained
drop in premium sales occur.

As I write also the mineral and metal markets
in regard to certain items have shown a tendency
to fall and this position will be very closely watched
by all producers.

It is however, a “metal” age, and with the excit-
ing new discoveries in the field of science and
metallurgy in the world today, the demand for
minerals and metals must extend. Our own State
now being developed on modern lines is an example
of the present day many uses for metals and
minerals, as a survey of industry, transport, power,
building and even the domestic scene will show.

The Mines Department has the facilities and
is anxious fo examine, identify and test any samples
which prospectors and miners may obtain during
the course of their operations and which may be
unfamiliar to them.

There are demands today for minerals not pre-
viously used, and for many of the rarer ones which
are difficult for the prospector to identify.

The Department during the year commenced the
erection of a treatment plant at Northampton. It
is primarily designed to treat lead, which is the
main deposit in this district, but is capable of
handling also such ores as those of tin, tantalite,
columbite, scheelite and wolfram from which con-
centrates can be produced, while the plant will
also crush copper ores to the required fineness
for use in fertilisers for which a considerable market
exists in Western Australia today. It is antici-
pated that the mill will recover over 90 per cent.
of lead from a reasonably clean lead ore, and 80
per cent. from wolfram, scheelite and similar ores.

This plant should offer encouragement to pros-
pectors to produce these ores.

The Department continued its diamond drilling
operations at Collie with two drills, and at Kool-
yanobbing with one drill.

The results in both instances were excellent.
New seams of coal have been located at Collie,
and a fine iron and pyrite ore-body disclosed at
Koolyanobbing.

At Collie mechanisation and development of the
deep mines proceeded, and the lag in coal produc-
tion as compared with demand was being gradu-
ally corrected.

The search for oil was actively pursued in the
North-West Cape area, a number of geological and
geophysical survey parties being employed. In this
regard the year 1953 will see the commencement
of deep drilling by the company concerned, and
the results will be awaited with very great interest,
as the discovery of oil in economic quantities would
be of inestimable benefit to the State.

ASSISTANCE UNDER THE MINING
DEVELOPMENT ACT, 1902.

The following statement shows the sums advanced
during the year 1952 under this Act:—

1. Advanced in aid of min- £
ing work and equipment
of mines with machinery
Subsidies on stone
crushed for public, being
amounts paid to owners
of plants crushing at
fixed rates.
3. Providing means of trans-
port, equipment and sus-

s, d.

286,390 19 10
*2.

tenance for prospectors 3,073 4 8
4. Other assistance ... 404 13 11
289,868 18 5

* Now C.R.F.
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The receipts under this Act, exclusive of interest
payments amounted to:—

£ s. d.

1. Refunds of advances 44,156 T 1
2. Prospecting refunds 624 6 9
44,7%6 13 10

For the year 1951, the amount of assistance
advanced under this Act was £171,358 4s. 9d.

PART VI—STATE AID TO MINING.

(a) State Batteries.

The number of State batteries existing at the
end of the year was 19, and there were no leased
mills. Towards the end of the year a start was
made in the erection at Northampton of a plant
to treat lead and other base metal ores. From
inception to the end of 1952 gold, tin and tungsten
ores to the value of £15,214,287, including gold
premium estimated at £4,895,299, have been put
through State batteries. Additional premium paid
to the prospector from sales of gold by the Gold
Producers Association Ltd., amounts to £28,851, and
is included in the above total figure. Of this
amount £15,103,212, came from 2,968,952 tons of
gold ore, £94,455 from 81,810 tons of tin ore and
£16,620 from 3,595 tons of tungsten ore.

During the year 42,270 tons of ore were crushed
for 20,502 oz. of bullion estimated fo contain 17,386
oz. of fine gold or 8 dwt. 3.5 gr. of gold per ton
of ore. The average value of sands before cyanida-
tion was 3 dwt. 19 gr., making the average head
value 1ldwt. 22.5 gr. 6,712 oz. of fine gold were
produced from cyanide plants giving a total esti-
mated production for the year of 24,098 fine oz,
which realised £402,214, including Gold Producers’
premium. In addition 3,183 tons of tungsten ores
were crushed for 21,157 Ib. of concentrates which
yielded £13,224. 'Thus the grand total monetary
yield from all operations was £415,438.

The working expenditure for all plants was
£148,448, and the revenue was £76,580, so that
the working loss was £71,868 which does not in-
clude depreciation or interest. The capital ex-
penditure since inception of the scheme has been
£601,107 T7s. 4d., made up of £427,609 11s. 4d. from
the General Loan Fund, £131,089 14s. 7d. from
Consolidated Revenue, £28,621 13s. 5d. from Assist-
ance to the Gold Mining Industry and £13,786 8s.
from Commonwealth Assistance to Metalliferous
Mining.

Head office expenditure including insurance
under the Workers’ Compensation Act and Pay
Roll  Tax was £13,352 12s. 5d. as against
£11,266 10s. 1d. for 1951.

The working expenditure from inception to the
end of the year exceeds revenue by £397,745 19s. 11d.

~ (b) Geological Survey of Western Australia.

The principal work of the Geological Survey for
the year 1952 is covered by the following reports
published in Division IV of this report:—

Koolyanobbing Iron Ore Deposits—Examina-
tion for radioactive minerals.

Report on Radioactivity at Wilgie Mia Cave-
Mineral Claim 286. )

Wongong Brook, S.-W. Division—Proposed dam
site.

Report on Diamond Drilling Ahead of Existing
Collieries, Collie Mineral Field, W.A.—II.
Wyvern Colliery.

Report on Diamond Drilling Ahead of Existing
Collieries, Collie Mineral Field, W.A —III.
Stockton Colliery.

Report on Further Prospecting on a Portion
of Prospecting Area No. 53 (now Western
No. 1 Colliery), Collie Mineral Field, W.A.

Report on Exploratory Drilling for Water,
Esperance Plain. '

Geraldton Water Supply—Report on the Wi~
cherina Basin.

Report on the Northampton Mineral Field.

Report on P.A. 6668 (Paris Group), Coolgardie
G.F

Notes 'o'n a, Talc Deposit near Bolgart.




Report on Water
Station.

Notes on “Coodawa’. Tale Deposit.

Report on Water Supply on Warroora Station.

Report on Bentonite on M.C. 456H, Marchagee,
South-West Division.

Report on Bentonite Deposit on M.C. 452H,
Marchagee, South-West Division.

Report on Silica Sands on M.C. 453H,, two
miles East of Donnybrook, South-West
Division.

Report on some Manganese Deposits in the
North-West Division, Western Australia.

Progress Report on the Geological Survey of
the Ravensthorpe District, Phillips River
G.F., W.A.

Report on Cattlin Creek Spodumene Pegmatite,
Phillips River G.F., W.A.

Report on the Cattlin Mining Group, Ravens-
thorpe, Phillips River G.F., W.A.

Supply on Binneringie

During the year the following publications were
issued:—

Annual Progress Report of the Geological Sur-
vey of Western Australia for 1949.

Bulletin No. 103: Geology of Portion of the
Mt. Margaret Goldfield, by R. A. Hobson,
B.Sc. (Hons.), and K. R. Miles, D.Sc. Atlas
No, 1 (text already issued).

Bulletin No. 95 (Third Edition): The Physio-
graphy of Western Australia, by J. T. Jut-
son, B.Sc., LL.B.

Bulletin No. 105: The Collie Mineral Field,
Part I, by J. H. Lord, B.Sc.

The {following publications are still in the

Press:—

Annual Progress Report of the Geological Sur-
vey of Western Australia for 1950 and 1951.

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

Bulletin No. 107: A re-survey of the Coolgardie
District, W.A,, by J. C. McMath, B.Sc.,
and N. M. Gray, B.Sc.

Geological and Economic Maps of the Metro-
© politan Area.

The following reports have been compiled and
await publication:—

Mineral Resources of Western Australia Bulle-
tin No. 6: Silver, Lead and Zinc, 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. (Homns.).

Bulletin No. 108: The Geology of the Irwin
River and Eradu Coal Basins, by W. John-
son, B.Sc¢. (Hons.), J. S. Gleeson, B.Sc., and
L. E. de la Hunty, B.Sc.

In course of preparation:—

Mineral Resources of Western Australia Bulle-
tin No. 8: Gypsum, by L. E. de la Hunty,
B.Sc., and G. H. Low, B.Sc.

Officers of the survey have rendered varied types
of practical assistance to individuals, syndicates and
companies, as well as other Government Depart-
ments who have been concerned with the explora-
tion of mineral and water resources in all parts of
the State.

PART VII—INSPECTION OF MACHINERY.

The Chief Inspector of Machinery reports that
the number of useful boilers registered at the end
of the year totalied 6,641 against 6,427 total for the
preceding year, showing an increase after all ad-
justments of 214 boilers.
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Of the total 6,641 useful boilers, 3,512 were out
of use at the end of the year, 2,797 thorough and
907 working inspections were made and 3,139 certi-
ficates were issued.

Permanent condemnations totalled 38 and tem-
porary condemnations 6. Three boilers were trans-
ferred beyond the jurisdiction of the Act.

The total number of machinery groups registered
was 30,230 against 28,260 for the previous year,
showing an increase of 1,970.

Inspections made total 25,883 and 5,378 certifi-
cates were granted.

The total miles travelled for the year were 85,839
against 71,228 miles for the previous year, showing
increase of 2,078 miles. The average miles travelled
per inspection were 3.31 as against 2.91 miles per
inspection for the previous year.

Three hundred and four applications for engine
drivers’ and boiler attendants’ certificates were re-
ceived and dealt with, and 265 certificates, all classes
were granted as follows:—

Winding Competency (including certifi-
cates issued under regulation 40 and
section 60) . 6

First Class Competency (mcludmg certl—
ficates issued under regulations 40
and 45, and sections 60 and 63)

Second Class Competency (including cer-
tificates issued under regulation 40
and section 60)

Third Class Competency (mcluchng certl-
ficates issued under regulations 40
and 45 and sections 60 and 63 of the
Act) )

Locomotive Competency (1nclud1ng cer t1—
ficates issued under regulation 40
and section 60) 1

Internal Combustion Competency (1n-
cluding certificates issued under
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regulation 40 and section 60) . 52
Crane and Hoist Competency (mcludmg
certificates issued under regulation

40 and section 60) ... 76
Boiler Attendants’- Competency ‘(includ-
ing certificates issued under regula-

tion 40 and section 60) y 5

Copies 7

Total 271

The total revenue from all sources during the
year was £12,492 17s 1d. as against £13,844 1s 4d.
previous year, showing a decrease of £1,351 4s. 3d.

The total expenditure for the year was
£20,962 2s. 3d. against £18,273 9s. 10d. for the
previous year, showing an increase of £2,688 12s. 5d.

PART VIII—-THE GOVERNMENT CHEMICAL
LABORATORIES,

The total number of samples received during
the year for examination was 21,115, This figure
is slightly less than last year’s 22,409 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 14,483
Mineralogy and Mineral Chemistry . 1,880
Agriculture, Forestry, Water Supphes 3,882
Fuel Technology 673
Industrial Chemistry 197



The . very much larger number of samples re-
corded in the Food, Drugs and Toxicological Divi~
~sion is due to the fact that a large number of field
tests are included. These were taken in connec-
tion with corrosion tests on sewers for the Metro-
politan “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 W.A. and Water Supply Department and em-
braced a wide variety of products including human
and animal toxicological exhibits, criminal investi-
gation. 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 Govern-
ment Geologist, State Batteries and the general
public. Its activities are largely concerned with the
development 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 suscep-
tibility to corrosion and for compliance with speci-
fications. 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 3,882 samples handled by the Agricultural
Division 2,166 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. Chemi-
cal research into the properties of Western Aus-
tralia tobacco continues in co-operation with the
Tobacco Officer in Manjimup. A number of fer-
tilisers and feeding stuffs 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, irriga-
tion and stock purposes. The routine examina-
tions. of existing water supplies to cities and towns
both metropolitan and country have been con-
tinued. Water samples were also examined for
the War 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 de-
veloping a successful coked briquette 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 drill-
ing programme being undertaken at Collie. * Coal
samples have also been examined for private in-
dustry. The laboratory investigation on the wash-
ing of Collie coal was completed at the Collie
annexe laboratory towards the end of the year
and a report issued.

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
next year. All the plant has been ordered and
received with the exception of two items which
are expected in time for the completion of the
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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 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 for 1952
was 421, an increase of 33 by comparison with
1951.

Three hundred and seventy-four samples or
specimens were received at the school for mineral
examination or assay for the mining public.

The metallurgical laboratory was kept fully oc-

cupied and issued 51 reports, 20 of which referred
to gold, and the remainder to other metals or
non-metallics.

(b) Norsemun.

The enrolment increased to 63, 11 more than in
1951. In addition classes in general science were
arranged for 10 State school children.

(¢) Bullfinch.

During the year the Department undertook the
provision of a new branch of the School of Mines
at this centre. Arrangements were completed to
open it in February, 1953.

PART X—EXPLOSIVES.

During 1952 a much greater volume of explosives
was imported into the State the particular cate-
goriisN being :— )

! 1b.
Gelignite ... 5,499,550
Gelatine dynamite ... 288,850
Permitted explosives 257,950
Blasting powder 4,500
Detonators 3,931,943
BEELe Yards.
Fuse- ... 5,368,000

The. bulk of this was used in gold mining opera-
tions. Tests were made of all shipments at the
Woodman’s Point Explosives Reserve before it was
permitted to be distributed throughout the State.

In addition to this work, the staff inspected
country magazines, rendered advice on magazine
construction and generally on handling and use
of explosives.

Amongst these activities was also the testing of
fireworks before sale of same was permitted.

PART XI—MINERS’' PHTHISIS ACT AND MINE

WORKERS’ RELIEF ACT.

In 1952 all Goldfields were visited with the ex-
ception of Ashburton, Gascoyne, Kimberley, Pil-
bara, Phillips River, West Kimberley and West
Pilbara.

The number of examinations conducted was
5,359, compared with 4,942 for the previous year.

PART XII—CHIEF COAL MINING ENGINEER.

The Chief Coal Mining Engineers report sets
out the progress of development and mechanisation
in regard to the collieries and open-cuts operating
at Collie. Although the year’s coal output was




greatly affected as a result of the reduction of
rail transport during the year, because of indus-
trial trouble, 830,461 tons was mined which was
almost equal to the 1951 production. Considerable
progress in regard to the development of the new
collieries, viz.,, Western Nos. 1 and 2, Centaur and
Neath, was made during the year.

STAFF.

I would like to take this opportunity of publicly
thanking all members of the staff for the loyal and
efficient way in which they carried out their duties
during the year.

One major staff change was the appointment of
Mr. E. E. Brisbane as State Mining Engineer vice
Mr. J. S. Foxall, retired. Mr. Foxall’s retirement
followed a long and able period of service with

(2)—T3981
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the Department, noted for efficient administration
particularly in regard to safety precautions in the
underground mines.

Mr. Brisbane had been succeeded by Mr. L. C.
Olive, who however died very shortly after taking
up his appointment. Mr. K. Lloyd of the Kalgoorlie
inspection staff has since been appointed to the
position.

In dealing with the various activities I have
commented only on the principal items. Divisions
II to X of this publication contain the detailed
reports of the responsible officers.

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

Department of Mines,
Perth, 30th June, 1953.
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Division II.

Report of the State Mining Engineer for the Year 1952.

The Under Secretary for Mines:

Sir,

I have the honour to submit for the information
of the Hon. the Minister for Mines, my Annual

Report on this branch of the Mines Department
for the year 1952,

The details of mining activities in the State
during the year 1952 have been compiled from in-
formation supplied by the Statistician and Inspec-
tors of Mines.

An account of rescue operations on the Hannans
Star Mine directed by Senior Inspector Verran is
appended.

STAFF.

Following the retirement of Mr. J. S. Foxall
early this year, Mr. E. E. Brisbane was appointed
State Mining Engineer on the 1st March, 1952.

Mr. L. C. Olive, District Inspector of Mines, was
appointed Assistant State Mining Engineer on the
10th June, 1952, which position he held till his
sudden death at Collie on the 26th June, 1952.

Mr. J. K. N. Lloyd, District Inspector of Mines,
was appointed to the position of Assistant State
Mining Engineer on the 21st October, 1952,

To replace vacancies in the inspectorate at Kal-
goorlie, Mr. J. M. Faichney was promoted from
Assistant to District Inspector of Mines on the 27th
October, 1952, and Mr. . W. G. Power com-
menced duties as District Inspector of Mines on
the 24th November, 1952.

ACCIDENTS.

Fatal and serious accidents in metal mines and
quarries reported to the Department are shown
below. The corresponding figures for 1951 are
shown in brackets.

There were 14 (17) fatal and 506 (534) serious
accidents.

In gold mines there were 12 (15) fatal and 447
(493) serious accidents. The number of men em-
ployed in such mines was 6,394 (6,766). The acci-
dent rate per 1,000 men employed was thus 1.88
(2.22) for fatal accidents and 69.91 (72.86) for
serious accidents.

A pyrite mine and a gquarry were the scenes of
the two remaining fatal accidents.

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

TABLE A,
SERIOUS ACCIDENTS FOR 1952.
B . <
& ™ =
=A E 2 :
=g | B 5 e 2 g & o
“-‘é ) ) 5 & Lo 2 z e S :
) w2l 2| = 2 £ % 8 | A& g = 8 2 5
Class of Accident. =i 3 a . <! = - = 3 2 . = B g 2 ]
L © g [ B G 2 3 s M~ = @ 2]
28| 5| 2| & 2| 2% " E| & sl 2ls | 582 ¥
hzp>e @ 3 = = 5 I 8 = E K g ] )
HF 1 a8 & 85| 81 A Bl 8l s | &8 B || &|2]| 2|8
Major Injuries—Ixclus-
ive of Tatal—
Fractures :
Head ... 1 . 1 . 1 3
Shoulder 1 . 1
Arm . 1 1 2
Hand 7 . 2 2 2 13
Spine .
Rib 4 . 2 1 1 8
Pelvis .
Thigh 1 . 1
Leg 1 7 . 1 1 10
Ankle 3 1 4
Foot 10 1 1 12
Amputations :
Arm -
Hand 1
Finger 3 1 2 1 7
Leg
Foot
Toe 1 1
Loss of Eye 1 1 2
Serious Internal ...
Hernia 1 4 1 1 1 8
Dislocations . 1 L
Other Major 5 2 7
Total Major ... 3 47 1 3 6 9 2 2 1 2 4 1 81
Minor Injuries—
Fractures :
Finger 7 1 1 3 1 1 2 1 17
Toe 9 1 1 11
Head 6 1 1 1 1 10
Eyes 9| .. i 4 2 1 1 18
Shoulder 8 1 2 9
Arm 14 . 21 .. 3 1] .. 3 23
Hand ” 1 3 8 3 5 18 1 4 113
Back 42 1 3 2 9 1 2 3 2 3 68
Rib ... 5 1 1 1 8
Leg .... 32 1 3 1 5 1 4 5 1 2 3 3 61
Foot 43 1 4 4 i 4 57
Other Minor 8 1 6 7 3 3 2 30
Total Minor ... 258 3 14 11 41 9 16 35 5 8 6 21 425
Grand Total ... 3 305 4 17 17 50 11 16 37 6 8 6 25 1 506
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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:

TasLz B.
Accidents.
Men
Mineral. Employed. Injured.
‘ Fatal.
Serious. Minor.
Asbestos 228 8 44
Copper 2 .
Gold .... 6,394 12 447 1,636
Iron (Pig) 36
Tron Ore 91 3 10
Lead, Zine, Silver .... 250 26 42
Pyrite 188 1 16 100
Tin, Wolfram, Tantalite .... 48
Other Minerals 121 .
Quarries : Not Available. 1 6 13
Total 7,358 14 506 1,845
Accidents classified according to causes for the various districts are shown in Table “C”,
TABLE C.
Fatal and Serious Accidents showing Causes and Districts.
Explosives. gicl)lzn?if. In Shafts. Fumes. %&ﬁf:j;gzﬁgs' Surface. Total.
District
Seri- Seri- Seri- Seri- Seri- Seri- Seri-
Fatal.| 00" | Fatal| ° " | Fatal) 00" | Fatal.| (0 “ | Fatal.| 000" | Fatal.| (0" | Fatal.| =0
1. Kimberley and West 1 2 3
Kimberley
2. East Coolgardie 2 2 3 25 1 4 2 215 2 57 8 305
3. Peak Hill ... 1 3 . 4
4. Yilgarn 2 ... 9 6 17
5. Coolgardie .... 3 10 40 ... 17
6. Dundas . 2 5 1 2 27 1 14 2 50
7. Broad Arrow . .
8. Mt. Margaret 1 1 1 7 2 1 11
9. North Coolgardie .... 3 1 9 4 1 16
10. FEast Murchison .
11. Murchison .... 2 2 1 1 25 7 1 37
12. Pilbara 1 2 1 . 2 6
13. West Pilbara 2 1 4 1 8
. South West 1 6 1 6
15. Northampton 1 2 13 9 25
16. North-East Cool- .
gardie
17. Yalgoo
18. Greenbushes
19. Phillips River
20. Ashburton .... 1 1
21, Gascoyne
Total for 1952 2 6 4 41 2 17 1 4 1 322 4| 116 14 | 506
Total for 1951 5 2 2 45 6 13 2| 341 2 i 133 ‘ 17 | 534
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ACCIDENTS.

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

Name and Occupation. Date. Mine.

Details and Remarks.

Sone, Stanislav (Miner) 10-1-52 | Big Bell G.M.

Vanek, Jaromir (Bogger) ... | 14-1-52 | Sons of Gwalia

MoCafferty, Patrick Bryan
(Miner)

5-2-52 | Great Boulder G.M

Roberts, Hone Anderson
(Miner) man

Brown, William  Henry 4-4-52 | North Kalgurli M
(Machine Miner)

Lamattina, Ignazio (Machine

Operator) Gosnells

Bond, Herbert Theodore

(Machine Miner) Monger |
Rule, Jack (Machine Miner) | 29-4-52 | Enterprise Gold Mi
Kalgoorlie

10-6-52 | Central Norseman G
Regent Shaft

Ducrow, Patrick (Skipman)

Johnson, Albert Victor
(Trucker and Shoveller)
Hasgell, Harry Hayworth: 19-7-52

(Labourer)
Hefron, Michael Lancelot
(Plant Foreman)
Riseberry, John Osmond
(Platman)

View and Star

Hart, George (Sampler) 6-11-52 | Timoni G.M.

23-2-52 | Iron King Mine, Norse-

ine

19-4-52 | White Rock Quarries,

25-4-52 | Daisy Gold Mine, Mt.

ne,

M.,

18-7-52 | North Kalgurli G.M.

Ivanhoe dump, Lake

30-7-52 | South Kalgurli G.M.

The circumstantial evidence and the man’s known move-
ments suggest that he lowered some explosives down
a winze in the kibble and fell from the ladders as he was
climbing down a little later. Death was due to a frac-
tured skull.

Vanek died in the 1830 stope on the 31 level of the mine
when struck by a fall of rock whilst bogging. Death
was due to a fractured spine at the lower lumbar region,
multiple injuries and crushing.

This man came by his death as a result of injuries received
when he was struck by a fall of earth at the cross lode
No. 1 west branch stope of the 900 ft. level of the main
shaft.

Death was due to asphyxia, Roberts having been overcome
by fumes in a 230 ft. winze below the 500 ft. level.

Death was due to a fractured skull, as a result of being
struck by a fall of earth at the 900 ft. level.

Men were using lifting gear to lift a bowl from a 4 ft. Symons
Crusher when the chain sling snapped and the bowl rolled
60 ft. down the quarry face striking Lamattina causing
fatal injuries.

This accident was caused by Bond boring into explosive
left in the butt of a hole which had previously been fired.

Bored into a charge of fracteur and an explosion resulted,
inflicting fatal injuries.

The winder driver, under the impression that the north side
skip was at the surface, made a mistake and pulled the
south side skip almost to the sheave wheel. Ducrow
was thrown out of the skip when it was in the tipping
position and received fatal injuries.

Johnson came by his death from multiple injuries received
when he was struck by a fall of earth on the 200 ft. level

“ A Jode stope of the Kalgurli Shaft.

Both men died from suffocation when a wall of the Ivanhoe
slime dump caved in and completely buried them.

Riseberry, in company with two others was travelling up
from the 18 level. He himself rang the cage away from
that level and after the cage had moved, his mates found
that he was not in it. His body was later recovered from
the bottom of the shaft. How he came to get into the shaft
remains a complete mystery.

Received chest injuries when he became caught between the
cage and the shaft timber on the main shaft. The injured
man died soon after being brought to the surface.

WINDING MACHINERY ACCIDENTS.

Twenty-four accidents involving winding machin-
ery were reported during the year and are briefly
as follows:;—

Overwinds (12) —Errors of judgment accounted
for nine overwinds. Three overwinds were brought
about by the winding engine being started in the
wrong direction. One man was killed at the Regent
Shaft, Norseman, when he was thrown from a skip
that was pulled to the top of the headframe when
the engine was started in the wrong direction.

Skip Derailments (2).—Both these accidents
occurred in the Sons of Gwalia mine. One skip
was derailed when the driver accidentally released
the brake on a declutched drum. The second derail-
ment was possibly caused by misalignment of tim-
bers brought about by the previous derailment.

Cages Hung Up (8).-—Skip bouncing in lower
levels caused grippers to operate in two shafts,
namely, Chaffers and South Kalgurli. About 500ft.
of rope lowered on to held up skip in each case
before accident noticed. Three cages were hung
up when ore trucks carried in the cages fouled
shaft timbers. These accidents occurred in the
Victoria Shaft, Kalgoorlie Enterprise (2) and the
Boulder Perseverance Gold Mine (1). A skip was
hung up at Edwards Shaft, Great Boulder Gold
Mine when the chute discharge at the tipping
station became blocked. A descending cage at the
Victoria Shaft fouled a studdle which hecame dis-
lodged and caused some damage to shaft between
the 22 and 23 levels. At Hamilton Shaft, Great

Boulder Gold Mine, the bull of the east cage caught
on north wall plate about 10ft. below the 600ft.
level plat.

Mechanical Failures.—No failure of a winder or
rope was reported.

Miscellaneous Accidents (2)—A skipman in the
South Kalgurli Mine received head injuries when
the  skip moved whilst he was levelling off the dirt
on top of the overfull skip. On a windy day, at
the Barbara Shaft, Coolgardie, a braceman pushed
3 truck into the wrong compartment. The falling
truck did some damage to the rope and cage.

PROSECUTIONS.

Three prosecutions, involving four men, for
breaches of the Mines Regulation Act were success-
ful.

Two men were prosecuted for carrying out blast-
ing operations outside the prescribed times. For
having used a stage that was unsafe, a machine
miner was successfully prosecuted. One man was
prosecuted for having bored in a butt of a hole in
which a charge of nitro-glycerine compound had
been previously exploded.

SUNDAY LABOUR PERMITS.

Five permits were issued during the year, three
of which were for shaft timbering at Norseman.
Two hundred and twenty-two man shifts were
worked on the above operation. A total of 28 man




shifts were worked on Sundays on two other mines
during the year. One permit was for the removal
of mullock from an underground crib room and the
other permit for one Sunday was for the com-
pletion of diamond drilling operations.

CERTIFICATES OF EXEMPTION (Section 46).

Four certificates were issued as compared with -
seven in 1951,

AUTHORISED MINE SURVEYORS.

The Survey Board issued 10 certificates during
the year. .

ADMINISTRATIVE.

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

A new regulation, No. 131A, has been inserted.

This regulation deals with the annealing or

replacement every six months of the connec-

tions between rope and cage or skip. A proper

record shall be kept of the annealing of all

chains, links, bars and bolts used in connecting

the rope to the cage, skip or other means of
conveyance.

Regulation 31 has been amended to previde
for training in first aid by applicants for the
Underground Supervisor’s Certificate.

Sections 122, 123, 124 of the Mining Act
have been amended to provide for treatment
and realisation charges in tribute agreements.
The maximum amount to be charged against
a tributer for treatment and realisation together
shall not exceed 60s. per ton of ore treated.
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Form No. 57 in the Schedule of Forms and
Fees has been amended to provide for an
increase in survey fees.

VENTILATION.

Ventilating standards have been maintained and
ventilation officers on the mines co-operate fully
with ventilation inspectors in matters requiring
their attention. Air surveys have been made by
departmental officers for Kalgoorlie Enterprise
Mines Ltd., Norseman Gold Mines, and the Great
Boulder Pty. Ltd.

Several mines have increased the primary ventila-
tion underground by replacing existing ventilation
machines with larger ones or placing two or more
fans in series or parallel.

Primary ventilation has been improved on the
North Kalgurli and Iron King mines by the sinking
of new main shafts, primarily intended for ser-

- vicing and haulage of ore.

A 2in. diameter pipe line from a diamond drill
hole on the 2,650ft. level of Hamilton Shaft to 20ft.
above the surface was constructed to dispose of
methane gas escaping from the drill hole. On com-
pletion of drilling an attempt was made to seal the
drill hole but it was unsuccessful and some leakage
of gas still oceurs. This is “bled off” and conveyed
to the surface through the pipe line.

Secondary ventilation in the mines has shown
some improvement due mainly to the lesser use of
venturi blowers and increased use of air driven or
electric fans in development ends.

Dust counts faken in underground working places
and treatment plants visited are shown in the tabu-
lation below:—

YEARLY TABULATION OF DUST COUNTS, 1952.

Development. l Stoping. Level. Surface. No. of Places showing 1000 -+ p.p.c.c.
— i : :
No. of | Average | No. of | Average | No. of | Average | No. of ’ Average | Develop- | Stope. Level. | Surface.
Samples. | Count. | Samples.| Count. | Samples. | Count. Samp]es.‘ Count. ment. l
193 f 212 ! 352 l 205 | 26 1 225 | 37 5 60 | 9 1 10 ‘ 4 t 2
i |

ALUMINIUM THERAPY.
Prophylactic treatment with aluminium powder
is administered in most underground workers’
change rooms at present. Twenty-eight change
rooms are equipped and 2,387 men are hcensed to
receive the treatment.

During the year aluminium therapy treatment
was commenced at Great Western Consolidated at
Bullfinch, the Timoni Mine at Mt. Ida, and at the
Sons of Gwalia. New change rooms are being built
at Norseman Gold Mines at the new main shaft,
and should be ready for use early in 1953.

Filter paper samplers have been supplied to most
mines and regular sampling of the powder con-
cenfration in the change rooms is carried out.

Records being kept by this Department show the
medical classification of all persons engaged in the
mining industry. These records also show whether
a man avails himself of the aluminium therapy or
otherwise.

GOLD MINING

The ore produced during the year amounted to
2,626,612 tons, slightly higher than the amount
of 2,471,679 tons produced in 1951.

The gold recovered was 727,468 fine o0z., which
compares favourably with the previous year’s pro-
duction of 648,245 fine oz.

A slight increase in grade to 5.54 dwt. per ton
(1951—5.25 dwt.) was brought about by the larger
companies mining higher grade ore in an effort
to offset rising costs.

Total recovery of gold during 1952 was the
highest for the post war period although produc-
tion has not reached the 19839 figure of 1,188,286
fine oz. recovered from 4,095,257 tons of ore.

The number of men employed in the industry,
based on monthly averages, was 6,394, which num-
ber is 372 less than last year’s total. Nearly half
the reduction in labour force, required in the in-
dustry, has taken place in the BEast Coolgardie
Goldfield where increased efficiency has resulted
from the introduction of tungsten {tipped steel,
light air leg rock drills, and short delay blasting
underground.

The calculated value of the gold produced was
£A11,809,047, which includes £539,358 distributed
by the Gold Producers’ Association from the sale
of 515,009 fine oz. of gold at an average premium
of 20.945s. per fine oz. The mint value for gold
throughout the year was £15 9s. 10d. per fine oz.

The average production of ore per man for the
year was 410.79 tons valued at 89.92 shillings per
ton (1951—365.31 tons valued at 81.26s. per ton).
Gold recovery per man amounted to 113.77 fine oz.
as compared with 95.81 fine oz. in the previous
year.

The increased returns from treatment of higher
grade ore, premium sales, and manpower efficiency
have been balanced by increased cost of produc-
tion, and the position of most of the larger mines
has remained stable.

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

Table “D”—Gold Production Statisties.

Table “E’—Classification of Gold Output by
Goldfields and Districts.

Table “P’—Classification of Gold Output,
1948-1952.

Table “G”"—Mines Producing 5,000 oz and
over for the past five years.

Table “H”-—Development Footages.



TABLE D.

Gold Produetion Statisties.

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 V722
1935 1,909,832 646,150 5,676,679 59-45 14,708 175-71 6-77
1936 2,492,034, 852,422 7,421,687 5961 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 13,105 213-70 5-25
1942 3,225,704 845,772 8,840,642 54-81 8,123 209-04 524
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 =7-86 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
1048 2,447,545 662,714 7,132,748 58.28 7,178 215.25 5.42
1949 2,468,297 649,572 7,971,200 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 11,809,047 89-92 6,394 324-66 5-54

af
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TABLE E,
Classification of Gold Output for 1952 by Goldfields and Districts.

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, 0zZ8., 078, 0z8. 078. 078, 0z8. 078,
Sundry
Goldfield or District. Claims,
Alluvial, [No. of} Gold |No. of} CGold [No. ofj 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.) {ducers.| ozs.). {ducers.| ozs.). |ducers.| 0zs.). |ducers.| ozs.). jducers.| ozs.). |ducers.| o0zs.). |ducers.| o0zs.).
Kimberley Goldfield 390
Ashburton Goldfield 18
Pilbara Goldfield—
Marble Bar ... 152 7 236 3 466 2| 1,275 11 3,685
Nullagine 24 2 88 2 567 -
Peak Hill Goldfield 24 10 152 .
Hast Murchison Goldfield—
Lawlers 2 101 1 122
Wiluna ... 42 3 141 21 812
Black Range .. B 1 632
Murchison Goldfleld—
Meekatharra ... 81 17 427 6] 1,948
Cue 109 5 97 2 803 1 521
Day Dawn 27 14 1,160
Mt. Magnet ... 126 8 179 1 303 .
Yalgoo Goldfleld ... 3 7 177 2 274
Mt. Margaret Goldﬁeld——
Mt. Margaret . 48 4 115 5 1,237 1 525 1 1,757
Mt. Malcolm ... 111 [ 194 . .
Mt. Morgans 68 7 159
North Coolgardie Goldﬂeld——
Menzies .- 51 7 198 41 1,322 .
Ularring 10 3 123 3 561 2 1,160 .
Niagara - 2 2 89 1 508 14 1,239
Yerilla .. 10 1 12 1 447 1 528 1 2,185
Broad Arrow Goldﬂeld 456 10 250 81 1,123 2| 1,396 .
North-East Coolgardie Gold-
fleld—
Kanowna 274 3 61 . 1 616
Kurnalpi .
East, Coolgardie Goldfield— ’
Rast Coolgardie 629 23 818 7 1,460 21 2,718 11 3,655
Bulong ... 19 3 93
Coolgardie Goldfield—
Coolgardie 480 18 304 3 769 2| 1,519
Kunanalling ... 258 1 50
Yilgarn Goldfield ... 341 22 674 4 901 1 964 2| 4,600
Dundas Goldfleld ... 26 4 59 2 588
Phillips River Goldfield ... 2 1 186
West Pilbara Goldfield .. 7 1 8
West Kimberley Goldﬁeld
Gascoyne Goldfield
State Generally ... 11
Totals 3,808 177 5,081 56 | 13,2908 151 9,704 5| 6,869 3| 6,735 21 7,290
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. 078. 0z8. 0z8. 0z8. 0z3. 028.
Goldfield and District.
No. of| Gold [No. off Gold INo., of] Gold |No. of{ Gold |No. of, Gold |No. of| Gold |No. ofj Gold
Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine | Pro- | (fine
ducers.l 0zs.). jducers.] ozs.). |ducers.| o0zs.). |ducers., ozs.). |ducers.| 0zs.). |ducers.| o0zs.). {ducers.| ozs.).
Kimberley Goldfield ‘
Ashburton Goldfield
‘Pilbara Goldfield—
Marble Bar
Nuliagine ... 1} 6,494
Peak Hill Goldfield 1| 5,427
Bast Murchison Goldfield—
Lawlers .
Wiluna
Black Range
Murchison Goldfield—
Meckatharra
Cue . - 1 | 58,610
Day Dawn
Mt. Magnet 1 115,839
Yalgoo Goldfield
Mt. Margaret Goldfield—
Mt. Margaret
Mt. Malcolm 1 (28,768
Mt. Morgans
North Coolgardie Goldﬁeld—~
Menzies 11,680
Ularring 14,697
Niagara
Yerilla .
Broad Arrow Goldfield
North-East Coolgardxe Goldﬂeld~
Kanowna
Kurnalpi ...
Rast Coolgardie Goldfield—
Tast Coolgardie 2 117,616 1 |18,826 1 |28,617 1 |30,678 1 | 47,286 2 (161,366 1 146,256
Bulong . . .
Coolgardie Goldfield—
Coolgardie ... 1 119,387 .
Vil Kunén‘ixélgn%i . .
ilgarn Goldfie!
Dundas Goldfield . 178,241
Phillips River Goldfield
‘West Pilbara Goldfield
‘West Kimberley Goldfield
Gascoyne Goldfield ...
State Generally
Totals .... 4 | 29,537 6 104,197 1 23,617 1 430,678 1 147,286 4 1293,217 1 {146,256

®»



TABLE F.

Classification of Gold Output, 1948-1952.

1952. 1951, 1950. 1949, 1948,
Range of Output.
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 ... 1 146,256 20-1 1 155,044 23.9 1 126,749 20-9 1 132,984 20-5 1 137,502 20-7
50,000 to 100,000 ... 4 293,217 40-3 2 146,381 22.6 2 139,252 22-9 3 202,381 31-2 3 190,031 288
40,000 to 50,000 . 1 47,286 6-5 3 140,437 21.7 3 131,549 21-6 2 87,936 13-5 1 40,412 6-1
30,000 to 40,000 1 30,578 4-2 1 33,126 5.1 1 32,529 5-0 3 74,814 11-3
20,000 to 30,000 1 23,616 3-3 2 45,340 7.0 3 71,291 11-7 2 44,227 8:8 1 22,508 3-4
10,000 to 20,000 6 104,197 14-3 3 47,485 7.3 4 59,421 98 5 70,922 10-9 7 107,634 16-2
5,000 to 10,000 4 29,637 4-1 2 14,116 2.2 3 22,527 3-7 2 15,306 2-4 1 5,798 0-9
4,000 to 5,000 1 4,283 0.7 1 4,225 06
3,000 to 4,000 2 7,290 1-1 1 3,327 0.5 1 3,743 0-6 1 3,174 0-5
2,000 to 3,000 3 6,735 0-9 5 12,522 1.9 3 6,770 4  1-1 3 6,275 1-0 3 7,438 1-1
1,000 to 2,000 5 6,869 0-9 6 8,617 1.3 8 10,592 1-7 7 10,089 1-5 7 11,300 1-7
500 to 1,000 ... 14 9,704 1-3 15 10,222 1.6 15 10,596 1-7 24 14,933 2-3 18 11,335 1-7
100 to 500 ... 56 13,293 1-8 71 16,208 2.5 76 17,620 2-9 70 15,734 2:4 96 20,812 3-1
Under 100 ... 177 5,081 0-7 175 5,277 0.8 211 5,800 1-0 194 6,132 0-9 206 6,503 1-0
Sundry Claims, etc. ... 3,808 0-5 5,960 0.9 6,376 1-0 6,381 1-0 19,254 2-9

Total 275 727,467 | 100-0 [ 288 648,245 | 100.0 329 | 608,633 | 100-0 3156 649,572 | 100-0 349 | 662,740 | 100-0
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TABLE G.

Mines Producing 5,000 ounces and upward for the Past Five Years.

114

|
1952, 1951. 1950. 1949. ‘ 1948,
Mine.
Tons Ounces | Dwts, per Tons Ounces | Dwts. per Tons Ounces | Dwts. per Tons Ounces | Dwtis. per Tons Ounces | Dwts, per
Treated. Gold. Ton. Treated. Gold. Ton. treated. Gold. ton., treated. | Gold. Ton. Treated. Gold. Ton.

Big Bell Mines, Ltd. ... 400,563 53,610 2-68 369,412 49,726 ! 2+69 359,082 47,592 2-65 424,525 56,071 264 424,584 51,770 244
Blue Spec Mining Co., N.L. ... 6,819 6,494 19-05
Boulder Perseverance, Ltd. .. . 131,840 30,578 4-64 . 135,474 33,126 4-89 114,443 24,455 4-27 133,000 32,529 4-89 135,832 32,324 4476
Callion (Western Mining Corporatxon Ltd) 25,214 14,697 11-86
Central Norseman Gold Corporation, N L. .. 158,447 78,241 9-88 151,322 43,863 5-80 155,822 42,475 5-45 132,930 46,865 7-05 118,763 39,150 6+59
Gold Mines of Kalgoorlie 171,659 47,286 5-51 167,899 46,843 5+58 163,829 41,482 5-06 163,552 41,071 5-02 161,516 40,412 500
Great Boulder Pty. Goid Mines, Ld,” 376,564 96,111 5-10 325,924 96,985 5-34 331,739 79,827 4-81 333,109 83,259 5-00 326,685 81,457 4-99
Hannan’s North (Broken Hill Pty., Ltd.) ... 273 9,324 3,327 713 39,166 9,256 4-73 2,490 13,027 6-13 42,963 12,878 600
Hill 50 Gold Mines, N.I. ... ... 53,803 15,839 5-89 28,352 7,657 5-33 44,632 11,517 5-16 49, 30 13,128 533 50,771 13,417 522
Horseshoe (Anglo Westralian Mmmg Pty, Ltd) 35,602 5,428 3-05
Kalgoorlie Enterprise, Ltd. 62,869 18,826 5-99 586,050 16,897 6-03 46,940 14,417 6-14 52,489 16,981 647 53,884 16,692 620
Lake View and Star, Ltd. 610,111 146,256 4-79 614,051 145,681 4-75 525,924 122,083 4-64 501,261 130,169 5:19 502,534 131,387 523
Mountain View Gold, N.L. . 1,434 1,1 16-18 489 | 11-98 1,655 : 28-18 3,638 6,007 | 33-02 1,895 5,798 | 8312
New Coolgardie Gold Mines, N.L. 37,436 19,387 | 10-36 41,756 20,914 | 10-02 32,154 16,429 | 10-22 24,062 9,299 773
North Kalgarli (1912), Lid. 65,255 5-10 255,315 | = 59,395 4-65 241,365 59,425 4-92 231,836 63,051 5-44 211,784 56,804 5-36
Paringa Mining and Exploration, Ltd. 204 2-73 8,231 2,811 6-83 986,488 17,058 3-54 91, 811 17,782 3+87 100,642 22,508 447
South Kalgurli Consohdated Ltd 23,616 5-03 98,594 24,426 4-96 90,094 21,279 4-72 84,785 20,654 487 77,395 19,087 4493
State Batteries ... . 17,386 8-23 48,959 19,578 8-00 50,871 20,390 8-02 41,171 22,5556 | 10-96 40,634 24,451 12403
The Sons of Gwalia 23,768 5-58 78,825 19,186 5-20 88,745 25,558 5-76 81,395 93 578 579 60,093 18,189 603
Timoni (Moonlight Wilina G.M., Ltd.) 23 410 11,680 9-98 23,976 11,402 9:51 11,211 5,610 + 10-00

Total v | 2,574,829 676,095 5-251 | 2,409,269 592,211 4-92 2,394,160 561,185 469 2,391,284 596,021 4:99 2,309,475 566,224 490
Other Sources (excluding large retreatment plants) 51,783 27,046 10-44 62,410 32,078 10-28 60,262 25,115 725 77,013 31,162 8-09 138,070 62,162 900

Total (excluding large retreatment plants) ... e | 2,626,612 703,141 5:35 2,471,679 624,289 505 2,463,422 586,300 4-82 | 2,468,207 627,183 5-08 2,447,545 628,386 5-13
Golden Horseshoe Sands Retreatment 9,767 6,559 ’ 7,661 [ 10,004 9,982
Lake View and Star Retreatment ... 7,348 9,384 4,665 | 2,815 6,113
Wiluna Gold Mines Retreatment 503 3,743 11,820
State Batteries Tailing Treatment ... 6,712 7,611 7,150 5,827 6,440
Meekatharra Sands Retreatment 522 2,345 |

Grand Total e | 2,626,612 727,468 5-54 2,471,679 648,245 5-25 2,463,422 608,633 i 4-94 | 2,468,297 649,572 5-26 2,447,545 662,741 542




TABLE H.

Development Footages Reported by the Principal

. Rising |1y:
; ; . Shaft . Cross Diamond| m
Gold or Mineral Field. Mine. e Driving. : and ey Total.
Sinking. Cutting. Winzing. Drilling.

Gold— Feet. Feet. Feet. Feet. Feet. Feet.
Pilbara <. | Comet 90 50 30 180 350
Blue Spec 80 38 126 24 268

Barton . 100 20 120

McKinnon’s ... 40 40 80

Murchison ... ... | Big Bell 2,076 841 874 1,468 5,259
Mountain View 69 116 27 149 361

Caledonian . e 40 45 . 85

Hill 50 956 974 478 1,118 3,526

Mt. Margaret Sons of Gwalia 525 120 331 2,399 3,375
North Coolgardie Yilgangie Queen 115 147 262
Callion e 140 551 32 377 1,100

Timoni 943 349 735 1,497 3,524

East Coolgardie Boulder Perseverance, Ltd. 2,263 1,922 | 11,438 | 15,623
Kalgoorlie Enterprise, Ltd. 81 1,632 34 1,052 8,110 | 10,909

Gold Mines of Kalgoorlie ....
Great Boulder Proprietary

Lake View and Star, Ltd.

North Kalgurli (1912), Ltd.
South Kalgurh Consolidated
Haoma

Daisy ...

New Coolgardle Gold Mlnes, N.L.

Ooolgardic

Dundas . | Central Norseman Gold Corporation

Yilgarn ... | Great Western Consolidated

Radio ....
Frances Furness
Marjorie Glen

Totdl in Gold Mines ....

Pyrite—
Dundas ... | Norseman Gold Mines, N.L.

Lead—
Ashburton Ridge Lead Mine

June Audrey

Gift Lead Mine

Dingo Lead Mine

-... | Protheroe Lead Mine

. Paringa Wheal Fortune

Maguire’s Lead Mine

Springvale .

Baddera

Gurkha Syndlcate

May Bell Lead Mine

Northampton

Total in Lead Mines

Asbestos—

West, Pilbara Australian Blue Asbestos ...

Nunyerri
Total in Asbestos Mines

Total in all Mines

Sunshine Reward Amalgamated ...

5,750 2,181 2,392 | 18,645 | 28,968
8,225 2,485 2,449 7,703 | 20,862
16,646 2,359 7,480 7,381 | 33,866

424 5,568 749 3,478 8,743 | 18,962
3,238 1,018 1,279 4,545 | 10,080
65 245 195 214 719
60 50 106 28 244
150 2,794 1,174 1,056 6,606 | 11,780
685 7,013 206 2,184 | 10,051 | 20,139
214 520 460 6,194 7,388
120 34 50 204
65 245 195 219 724
50 150 90 290
100 60 160

2,069 | 59,683 | 13,815 | 27,583 | 96,078 | 199,228

700 3,238 1,018 1,279 4,545 | 10,780

68 35 103
125 56 180
35 130 127 . 292
63 90 8 27 188
223 1,021 138 301 5,661 7,344
296 231 273 420 45 1,265
16 45 12 73
. 476 476
160 160
82 65 147
66 54 5 125

974 1,726 436 1,035 6,182 | 10,353

4,629 7,374 343 12,346
70 60 85 215
70 4,689 7,374 428 12,561

3,813 | 69,336 | 22,643 | 30,325 | 106,805 | 232,922

OPERATIONS OF THE PRINCIPAL MINES.
East Coolgardie Goldfield.

The total ore treated in this goldfield amounted
to 1,719,238 tons and the gold yield of 454,932 fine
oz. is an average of 5.29 dwt. per ton. This pro-
duction is equal to 62.5 per cent. of the total pro-
duction for the State. In the previous year
1,703,035 tons of ore, averaging 5.22 dwt., were
treated for a recovery of 444,629 fine oz. of gold.

The number of men employed was 3,429 as com-
pared with 3,587 in the previous year.

Mining activity in the Bulong District was at a
low ebb, this district producing only 112 oz. of gold
for the year. In the East Coolgardie District 454,820
fine 0z. were recovered from 1,718,598 tons of ore,
the principal producers being as under.

Lake View and Star with a production of 610,111
tons of ore for a return of 146,256 fine oz. of gold
at an average of 4.79 dwt. per ton was the State’s
leading producer. Retreatment of tailings yielded
an additional 7,848 oz.

The figures for the previous year were 614,051
tons averaging 4.75 dwt. for 145,681 fine oz. and
9,364 oz. from retreatment.

Development footage amounted to 23,231ft., being
1,365ft. more than in the previous year. -Ore re-
serves have been maintained at 3.8 million tons
at average mine grade.

Substantial increases in tonnage broken per man
shift have been brought about by the introduction
throughout the mine of light air leg machines using
tungsten carbide tipped steel. An average of 24.5
tons of ore are broken per machine shift.




Great Boulder treated 376,564 tons averaging 5.10
dwt. for a return of 96,111 fine oz. of gold. During
the previous year 325,924 tons of ore yielded 96,985
fine oz. at an average grade of 5.34 dwt. per ton.
From the above figures it will be seen that the
throughput of the mill has been increased by over
4,000 tons per month over the last 12 months.

Filled stopes supplied about one quarter of the
total ore mined. They are flat backed, hydraulic-
ally filled with classified mill tailings, sent down
via 4in. cement lined pipes from the surface and
distributed through 2in. pipes to the stopes. The
balance of the ore was mined on the shrinkage
stope system.

Within the next few months the power station
housing nine diesel alternators will be put into
operation to supply the mine with its own power.
Up to date the Kalgoorlie Electric Power and Light-
ing Corporation has supplied the one and a quarter
million units used per four weeks on the mine.

South Kalgurli Consolidated with a production
of 93,992 tons of ore averaging 5.03 dwt. per ton
for a return of 23,616 fine oz. was a little below
last year’s figures of 98,594 tons for 24,426 fine oz.
at an average of 4.96 dwt. per ton.

Good developments have been obtained and the
prloved ore reserves stand at 208,500 short tons at
5.16 dwt.

Depleted shrink stopes between the No. 8 and
No. 12 levels have been filled with mill tailings.

Boulder Perseverance Limited milled 131,840 tons
for a return of 30,578 fine oz., the average grade
being 4.64 dwt. per ton. In the previous year
135,474 tons yielded 33,126 fine oz., the average
grade being 4.89 dwt. per ton. High grade ore has
been opened up on the El Oro Lode at the 400ft.
level and on the West Branch of the Perseverance
Lode at the 500ft. level.

Kalgoorlie Enterprise Mines Ltd. treated 62,869
tons at an average of 5.99 dwt. per ton for a return
of 18,826 fine oz. The tonnage treated is above
the figure of 56,0560 tons for the previous year,
which was of similar grade (6.03 dwt. per ton)
and returned 16,897 fine oz. of gold.  Victoria Shaft
was sunk to 2,633ft. and the plat for the 26 level
was commenced. Payable ore has been developed
over a length of 240ft. at the 24 level and has
been tested by winzing to the horizon of the 26
level.

Gold Mines of Kalgoorlie also reported an in-
creased tonnage, the figure for the year being
171,659 tons as against 107,899 tons in the pre-
vious year. Grade was slightly lower, 5.51 dwt. as
against 5.58 dwt. per ton, and the gold recovered
47,286 fine oz. as against 46,843 fine oz.

Open cut operations on the ‘Australia East is
now confined mainly to the removal of pillars.
Stope filling is also obtained.

During the year this company purchased the
main leases of the Paringa Mining and Explora-
tion Company.

North Kalgurli (1912) Lid. Ore treated for the
year was 256,040 tons as compared with 255,315
tons in the previous year. The average grade of
5.10 dwt. per ton is slightly above the figure of
4.65 dwt. per ton for the previous year and there
has been a consequent increase to 65,2556 fine oz.
in gold won from the 59,395 fine oz won in the
previous year.

The new main shaft is now completed to a depth
of 1,632ft. The main loading stations are at 1,170£t.
and 1,576ft. The shaft was placed in commission
in August.

Additions have been made to the air-compressor
station.

Developments have been satisfactory.

Good returns were also obtained from the Daisy
with 1,131 fine oz. from 1,348 tons and the Haoma
with 3,655 fine oz. from 3,198 tons. Both these
mines are at Mount Monger. :
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Dundas Goldfield.

The production of 78,914 fine oz. of gold from
the treatment of 159,519 tons of ore at an average
of 9.89 dwt. per ton places this goldfield second on
the list. The production is equal to 10.9 per cent.
of the State’s total.

In the previous year 44,274 fine oz. were obtained
from the treatment of 152,180 tons of ore, averag-
ing 5.82 dwt. per ton.

The number of men employed was 388 as against
403 in the previous year.

The prinecipal producer was Central Norseman
with 78,241 fine oz. from the freatment of 158,447
tons at an average of 9.88 dwt. per ton.

In the previous year 43,868 fine oz. of gold were
obtained from the treatment of 167,899 tons of
ore, averaging 5.80 dwt. per ton.

Operations from the Phoenix shaft have been
discontinued and the greater part of the tonnage
treated was hauled through the Regent Shaft.
High grade ore from the Princess Royal workings
helped to maintain the exceptionally high grade.

The Sun Mine, with 426 fine oz. from 736 tons,
was the only other producer of consequence.

Murchison Goldfield.

This goldfield, which produced 75,319 fine oz.
representing 10.4 per cent. of the State total, was
only a little behind the Dundas Goldfield but the
ore treated, amounting to 462,258 tons, was three
times as great. The average grade of 3.26 dwt.
per ton, although above last year’s figure, is still
the lowest of all the goldfields.

In the previous year 63,419 fine oz. of gold were
obtained from the treatment of 406,631 tons of ore
averaging 3.12 dwt. per ton. The number of men
employed was 619, the corresponding figure for
the previous year being 721.

Cue District produced 55,141 fine oz. of gold from
the treatment of 401,618 tons of ore at an average
of 2.75 dwt. per ton.

In the previous year 51,701 fine oz. of gold were
obtained from the treatment of 371,427 tons of ore
averaging 2.78 dwt. per ton.

Big Bell Mines Ltd. obtained 53,610 fine oz. of
gold from the treatment -of 400,563 tons of ore
averaging 2.68 dwt. per ton. In the previous year
the yield from 369,412 tons of ore was 49,726 fine
oz., the average being 2.69 dwt. per ton.

The filling of depleted stopes has been placed in
hand. Most of the development work done has been
in the nature of stope preparation.

Among the smaller mines were Table Top with
397 fine oz. from 220 tons of ore and Winston with
521 fine oz. from 295 tons of ore.

Meekatharra District produced 2,455 fine oz. from
the treatment of 4,673 tons of ore averaging 10.51
dwt. per ton. In the previous year the figures were
3,033 fine oz. from the treatment of 5,102 tons of
ore, the average being 11.89 dwt. per ton.

Day Dawn District produced 1,186 fine oz. of
gold from the treatment of 1,451 tons of ore at
an average of 16.36 dwt. per ton. In the previous
vear 576 fine oz. of gold were produced from the
treatment of 935 tons of ore at an average of 12.32
dwt. per ton.

Almost all of this year’s production was obtained
from the Mountain View Mine.

Mount Magnet District with 16,537 fine oz. of
gold from 54,517 tons of ore averaging 6.07 dwt.
per ton was well above last year’s figures of 8,108
fine oz. from 28,898 tons of ore averaging 5.61 dwt.

The principal producer was Hill 50. Alterations
to the plant have brought the capacity of the mill
to about 7,000 tons per month and good grade ore
has been developed. Returns indicate 15,839 fine



oz. of gold from the treatment of 53,803 tons of
ore averaging 5.89 dwt. per ton, compared with
7,557 fine oz. from 28,352 tons averaging 5.33 dwt.
per ton in the previous year.

North Coolgardie Goldfield.

A considerable increase in production is again
recorded here. Gold amounting to 34,830 fine oz.
being recovered from 55,992 tons of ore averaging
12.44 dwt. per ton as compared with 24,265 fine
oz. from 41,471 tons at an average of 11.70 dwt.
per ton in the previous year.

The number of men employed was 315 as com-
pared with 357 in the previous year.

The steady increase in production from this
goldfield over the last three years is encouraging.

Menzies District—The principal producer was the
Timoni mine operated by Moonlight Wiluna Gold
Mines at Mount Ida, where 11,680 fine oz. of gold
were won from the treatment of 23,410 tons of
ore averaging '9.98 dwt. per ton, practically the
same as for the previous year when 11,402 fine
oz. was obtained from the treatment of 23,976 tons
at an average of 9.51 dwt. per ton.

Tributers on the First Hit obtained 489 fine oz.
from the treatment of 430 tons of ore.

In the Yerilla District the most successful were
Yilgangie Queen with 2,135 fine oz. from 2,392 tons
and the Margaret at Yarri with 447 fine oz. from
1,173 tons.

Niagara District was very quiet, the only return
of note being 568 fine oz. from 609 tons recorded
by the Altona at Kookynie.

The principal producer in the Ularring District
was the Callion mine at Davyhurst, which reported
gold amounting to 14,697 fine oz. from the treat-
ment of 25,214 tons of ore at the Western Mining
Corporation’s plant at Coolgardie. The shaft has
been sunk to 482ft.

There are several small mines in this district
which produce ore of good grade, the more im-
portant being the Ajax West with 6556 fine oz.
from 845 tons at Mulline and the Ocakley with 505
fine oz. from 300 tons at Mulwarrie.

Mount Margaret Goldfield.

In this goldfield 27,982 fine oz of gold were
obtained from the treatment of 91,506 tons of ore
at an average of 6.12 dwt. per ton, a liftle above
the figures for the previous year, when 24,228 fine
oz. were obtained from the treatment of 83,411
tons of ore at an average of 5.81 dwt. per ton.

The number of men employed was 354 as against
408 in the previous year.

There was very little work in the Mount Morgans
District, the total production amounting to only
227 fine oz.

The Mount Malcolm District produced 24,073 fine
oz. from the treatment of 86,801 tons of ore averag-
ing 5.55 dwt per ton. The only contributor of note
" was the Sons of Gwalia, which produced 23,768
fine ounces of gold from 85,263 tons of ore, averag-
ing 5.58 dwt. per ton, thus recording some advance
on the figures of 19,186 fine ounces from 73,826
tons of ore at an average of 5.20 dwt. per ton in
the previous year.

Ore of good grade has been discovered in the
footwall at the 4, 6 and 8 levels. ,

The Mount Margaret District produced 3,682 fine
oz. from the treatment of 4,430 tons at an average
of 16.62 dwt. per ton. Over half of this gold came
from sands retreatment. The remainder was from
small mines, the best return being 312 fine ounces
from 180 tons reported by the Boomerang at Burt-
ville.
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Coolgardie Goldfield.

This goldfield produced 22,867 fine ounces from
the treatment of 42,833 tons of ore averaging 10.68
dwt. per ton, somewhat below the figures for the
previcus year when 26,229 fine oz. of gold were ob-
tained from the treatment of 47,450 tons of ore
averaging 11.06 dwt. per ton.

The number of men employed was 316 as com-
pared with 363 in the previous year.

The Coolgardie District was very active, returns
being made by 24 different operators.

Interest in the district was no doubt stimulated
by the discovery of Brown’s El Dorado in the
Camel Paddock, which yielded 935 fine ounces,
including 498 fine ounces of specimen gold, from
86 tons of ore. The principal mine, New Cool-
gardie, obtained 19,387 fine ounces of gold from the
treatment of 37,436 tons of ore at an average of
10.36 dwt. per ton. In the previous year 20,914
fine ounces were obtained from the treatment of
41,756 tons at an average of 10.02 dwt. per ton.

There was little activity in the Kunanalling
District, the total gold won being 308 fine ounces.

Pilbara Goldfield.

In the Pilbara Goldfield 12,937 fine ounces of
gold were obtained from the treatment of 11,367
tons of ore at an average of 22.76 dwt. per ton. In
the previous year 9,154 fine ounces were obtained
from the treatment of 16,994 tons at an average of
10.77 dwt.

The number of men employed was 178 as com-
pared with 160 in the previous year.

The principal producer in the Marble Bar
District was the Comet Mine with 3,635 fine ounces
of gold from the treatment of 2,126 tons.

In the Nullagine District the Blue Spec Mine
produced 6,494 fine ounces of gold besides 130 tons
of antimony from the treatment of 6,819 tons of
ore. At the Barton gold amounting to 328 fine
(t)unces was obtained from the treatment of 783
ons.

Yilgarn Goldfield.

In this goldfield 7,480 fine ounces of gold were
obtained from the treatment of 40,329 tons of
ore at an average of 3.71 dwt. per ton. This is
considerably above the previous year’s production
of 5,180 fine oz. from 10,501 tons, averaging 9.87
dwt. per ton.

The increase is due principally to the operation
of Great Western Consolidated at Bullfinch, which
came into operation during the latter part of the
year, and won 2,134 fine oz. from the treatment
of 30,143 tons of ore. The low recovery is due
partly to the absorption of gold by the plant and
partly to low grade ore which was put through the
mill in the initial stages.

The consistent Radio obtained 964 fine oz. from
the treatment of 1,060 tons of ore, and Edwards
Find obtained 2,466 fine oz. from the treatment
of 6,364 tons of ore.

Peak Hill Goldfield.

This goldfield returned 5,603 fine oz. of gold
from the treatment of 36,551 tons of ore at an
average of 3.07 dwt. per ton. In the previous year
production was only 271 fine oz. and the increase
is due to the operations of the Horseshoe Mine.

Broad Arrow Goldfield.

This goldfield produced 3,225 fine oz. from the
treatment of 4,808 tons of ore averaging 13.42 dwt.
per ton. In the previous year 3,476 fine oz. were
obtained from the treatment of 5,658 tons of ore
at an average of 12.29 dwt. per ton.
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East Murchison Goldfield.

The East Murchison Goldfield was practically at
a standstill and produced only 1,350 fine oz., the
principal contributor being the North End leases
%n the Black Range District with 632 oz. from 230
ons.

North-East Coolgardie Goldfield produced 950
oz. from the treatment of 1,170 tons of ore averag-
ing 16.25 dwt. per ton. This is the best return for
many years. The new find Wall’s Reward, which
returned 616 fine ounces from the treatment of
367 Eons was mainly responsible for the improve-
ment.
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The Kimberley Goldfield reported 391 fine
ounces; Phillips River Goldfield 189 fine oz; West
Kimberley Goldfield 18 fine oz. and West Pilbara
Goldfield 15 fine oz.; and 11 fine oz. is credited to
other areas. Thexe was no reported production
in the Gascoyne Goldfield.

MINERALS OTHER THAN GOLD OR COAL

The production of minerals other than gold and
coal for 1951 and for 1952 is shown in the table
below.

PRINCIPAL MINERALS OTHER THAN GOLD AND COAL.

1951. 1952.
Mineral.
Value. Value.
Tons. £A. Tons. £A.
Antimony Ore and Concentrate 26458 43,397
Asbestos—
Chrysotile 726-55 29,301 652-35 37,255
Crocidolite 1,392-62 196,338 2,940-09 557,861
Barytes 5-00. 18 9-00 50
Bentonite 449-00 1,347 586-00 2,036
Beryl Ore 90-77 11,174 85-29 14,562
Bismuth (Ib.) ... 187-00 84
Chromite 773-00 11,100
Clays—
Kaolin 12-00 19 267-75 1,303
Fireclay 8,134-00 5,770 9,608-00 9,520
Pottery 1,100-00 3,300 78000 3,000
Cement 38,313-00 11,598 15,310-10 5,664
Corundum 54-00 380
Copper Ore ... 4313 758 15-51 1,188
Cupreous Ore (I‘ertlhser) 1,337-05 16,104 1,643-59 21,695
Diatomaceous Barth .. 198-00 2,700
Dolomite 124-25 599 555-25 2,423
Felspar ... 1,806-50 7,390 2,503 -50 10,452
Fergusonite .. -17 165
Fullers Barth ... 25-00 125
Glass Sand 6,172-59 4,417 7,669-12 5,629
Glauconite 506-00 15,033 230-00 7,305
Gypsum 77,923-00 46,726 50,331-56 33,257
Iron Ore (For Plg) - 19,122-27 181,136 17,703-45 226,844
}fond Ore (Exported) ... 10,384-00 10,207 | 204,945-00 203,238
ea
Silver-Lead Ore and Concentrates 2,5638-67 240,176 7,448-98 935,200
Silver-Lead Zinc
Magnesite 762-25 1,969 1,054-67 2,842
Manganese 5,256 -52 33,789 5,044-80 35,634
Ochre i
Red ... 627-70 7,051 29655 3,252
Yellow 60-00 840
Pyrites .. 46,615-00 296,988 53,5677-00 422,029
Silver (Fine OL) 196,743-32 79,222 | 199,153-41 80,1256
Soapstone 38-40 125
Tale . 65117 7,663 1,223-61 14,683
Tantahte Tant/Col Ore and Concentxate) 2-06 2,350 7-02 10,010
Tin 61-10 39,493 97-80 68,716
Tungsten Scheelite (Lb ) 317-00 215 5,139-00 3,691
Tungsten-Woolfram (Lb) 11,088-00 9,585 60,352-00 46,018
Vermiculite ... 5450 491 62-00 744
Zine Ore (Fertiliser) .... 10-70 50
Total 1,264,116 2,821,293
The increase in production of lead ores has con~ Asbestos.

tinued ,and lead is now the most important of all
the minerals mined. Among the base metals signi-
ficant quantities of iron and tin were obtained and
among the industrial minerals the most important
were crocidolite and pyrites.

Brief notes on the various minerals are given
below :—

Antimony.

The Blue Spec mine at Nullagine treated 6,819
tons of ore for a recovery of 6,494 fine o0z. of gold.
The market for antimony has been dull and there
is a considerable guantity of concentrates at the
mine. The sale of 265 tons realised £43,397. A
re~organisation of the mine and freatment plant
aimed at the recovery of a bigger proportion of
the gold at the mine and the production of anti-
monial concentrate more suitable to buyers’ re-

quirements is now in progress.

The mine at Nunyerri produced 460 tons, includ-
ing some recovered from dumps, and 193 tons
from the Lionel were also treated. The strong
demand for the shorter grades for use in the
manufacture of tiles has provided an outlet for
otherwise waste material. A fiberising and grading
plant has been established at Perth.

Australian Blue Asbestos stepped up the pro-
duction of crocidolite from 1,393 tons in 1951 to
2,940 tons valued at £557,861 in the current year.

Barytes.

Some interest has been shown in the Cranbrook
deposit which is reported to be developing well.
Only nine tons were marketed.

Bentonite.

The Marchagee deposits produced 586 tons valued
at £2,036.



Beryl.

Production for the year amounted to 85.29 tons
containing 1,046 units of beryllium oxide and valued
at £14,562. Pegmatites in the vicinity of Spargo-
ville yielded 14 tons, the remainder being obtained
mainly in the Pilbara area.

Chromite.

The Coobina deposits yielded 773 tons valued at
£11,100.

Clays.

Clays used in the manufacture of cement, pot-
tery, refractory products and sundry other items
totalled 25,698 tons valued at £18,184.

Copper.

Fertilisers absorbed 1,643 tons of carbonate ore
valued at £21,595. The average price for this ore,
with an average grade of 10.7 per cent. copper,
was thus about £13 per ton. A parcel of 154 tons
of ore from Spinaway Well, which assayed 50.7
per cent. copper, was exported for treatment.

Corundum.

A parcel of 54 tons from Kathleen Valley in the
East Murchison district realised £380.

Dolomite.

The production from the Mount Magnet deposit
amounted to 555 tons as compared with 124 tons
in the previous year. The price remained steady,
the amount realised being £2,423.

Felspar. )

The Londonderry Quarry produced 2,503 tous,
well ahead of the previous year’s output of 1,806
tons. At prices comparable with those obtained
in the previous year this realised £10,452.

Fergusonite.

A small parcel (0.17 tons)

realised £165.

from Cooglegong

Fullers Earth.
Fullers earth for use in oil refining is obtained
from Marchagee and used locally. Production for
the year amounted to 25 tons valued af £125.

Glass Sand.

Glass sand from the Lake Gnangara deposits
amounted to 7,669 tons valued at £5,629 all of
which was used locally.

Glauconite.

The Gingin deposits yielded 1,380 tons of green-
sand from which 230 tons of glauconite valued at
£7,306 was recovered. .

Gypsum.

Owing to the decline in export trade there has
been a considerable reduction in the production
of gypsum. Apart from one small parcel from
Norseman operations were confined to the central
part of the State. The total production amounted
to 50,332 tons valued at £203,238.

Iron Ore.

The export of iron ore from Cockatoo Island
has attained considerable proportions, the total for
the year being 204,945 tons valued at £203,238.

Ore for the Wundowie charcoal iron blast fur-
nace was obtained from Xoolyanobbing where
12,995 tons averaging 60.9 per cent. iron valued
at £179,405 were mined and from Wundowie where
4,709 tons averaging 43.6 per cent. iron and valued
at £47,439 were obtained.

Lead.

Ore and concentrates exported during the year
amounted to 7,449 tons as compared with 2,539
tons in the previous year. The price of lead was
steady at high levels and an average price of £125
per ton was received for concentrates, the total
value being £935,200. Silver in lead concentrates
was valued at £3,544. The principal producing area
was Northampton with 5,699 tons. The Ashburton
produced 979 tons, Pilbara and West Pilbara 451
tons and Kimberley and West Kimberley 319 tons.

Magnesite.

The Coolgardie deposits yielded 1,055 tons valued
at £2,843.

Manganese.

Two deposits in the Peak Hill area are producing
manganese ore for metallurgical purposes. The
production for this year amounted to 5,045 tons,
much as for the previous year. Similar prices
were obtained and the value is placed at £35,634.

Ochres.

Comparatively little ochre has been mined, the
year’s production being 297 tons all from the
Weld Range and valued at £3,252.

Pyrites.

The Iron King mine at Norseman railed 53,577
tons of ore and concentrate to superphosphate
works in the metropolitan area. This is slightly
above the figure for the previous year, and the
value, £422,029, -is considerably above last year's
figure on account of increases in the unit price.
The sinking of the new shaft and development of
the No. 6 level are well advanced. The new shaft
should be in operation during the coming year.

Silver.

The total silver produced was 199,153 fine oz.
valued at £80,125. The gold mining industry pro-
duced 186,441 fine oz, the remainder coming from
lead and copper ores.

Tale.

The demand for talc appears to be increasing.
This year’s production of 1,224 tons being nearly
double that for the previous year. The price re-
mains steady at about £12 per ton. 'The value
of the year’s output was £14,683.

Tantalite (and Columbite).

The production of tantalite and columbite
amounted to seven tons of which a little over half
was obtained from Greenbushes in tin concen-
trates. The remainder was obtained from eluvial
deposits in the Pilbara and from the Spargoville
pegmatites.

Tin.

Amalgamated Tin at Greenbushes with 31 tons
and J. A. Johnston & Sons at Cooglegong with 44
tons have been the principal contributors to a
total of 97.8 tons valued at £68,716.

Tungsten.

The high price offering for tungsten ore stimu-
lated wolfram mining. Some 30 tons of tungsten
ore realised £49,709.

Vermiculite.

Perth Modelling Works obtained 62 tons from
the Young River deposits.

E. E. BRISBANE,
State Mining Engineer.
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Appendix No. 1.

REPORT ON ACTIVITIES OF EXAMINERS FOR
UNDERGROUND SUPERVISORS’ AND MINE
MANAGERS’ CERTIFICATES FOR 1952.

School of Mines,
Kalgoorlie,

29th December, 1952.

The Chairman, Board of Examiners for Mine
Managers’ and Underground Supervisors’ Cer-
tificates, Mines Department, Perth, W.A.:

I hereby submit the annual report on the work
of the Board of Examiners for Mine Managers’ and
Underground Supervisors’ Certificates for the year
1952.

Mr. J. 8. Foxall, who had been chairman of the
Board of Examiners since ifs inception in May,
1949, retired from his position as State Mining
Engineer in February, 1952, and his successor, Mr.
E. E. Brishane, assumed the position of Chairman
of the Board of Examiners.

Mine Manager’s Certificates of Competency.

Applications for Mine Managers’ Certificates of
Competency totalled 14, of which 13 were approved
and one refused. The names of the successful
applicants are as follows:—

Morris, L. W. Baster, L R.
Champness, P. A. Abotomey, J.
Sweet, F. B. Hurse, J. P.
Manners, J. E. L. Tow, H. A.

Eddy, J. G. Manners, M. D. L.
Hooper, R. W. Smailes, J. P.

Braham, P. G.

Mine Manager’s Certificate of Service.

One duplicate Certificate of Service was issued
during the year.

Ezamination in Mining Law.

An examination in Mining Law was held on
April 28th, the results of which were as follows:—
Number entered 24
Number passed 16

Following are the names of the successful can-
didates:—
Abotomey, J.
Baster, L. R.
Burrows, N. L.
Braham, P. G.
Boyd, J. P.

Eddy, J. G.
Harper, D. G.
Ibbotson, A. W,
Manners, J. E. L.
Manners, M. D. L.

Crawford, J. H. Smailes, J. P,
Champness, P. A. Sweet, F. B.
Denham, K. E.

Tow, H. A.

Underground Supervisors’ Examination.

An examination for Underground Supervisors’
Certificates was held on 22nd September, 1952,

Applications were received from the following
centres:—
Kalgoorlie e 2
Norseman
Big Bell
Nullagine .
Wittenoom Gorge
Bullfinch

G ke b U1

The results of the examination were as follows:—
Number entered 32
Number passed 25
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Following are the names of the successful can-
didates:—

Anderson, H., W. Larsen, E. M. A.

Bean, F. Mitchell, E. J.
Bridge, S. Murphy, T. R.
Clark, J. W. McDermott, J. C.

Colgan, B. H.
Edlington, W. B.

O’Connell, J. C.
Rosenius, J. A.

Finucane, K. J. Steel, W. D.
Forster, E. T. Tow, H. A.
Hall, H. H. Timoney, E. G.
Holtzman, V. R. Visala, J.
Holmes, R. B. Watson, D.
Kelly, J. Webster, M.

Kennedy, F. B.

Members of the Board were very pleased with
the improved standard of work shown by the can-
didates at this examination.

One duplicate Underground Supervisor’s Certifi-
ficate was issued during the year.

Underground Supervisors’ Certificates.

Amendment to Mines Regulation Act, Regulation
No. 31.—A recommendation made by the Board of
Examiners that Regulation 31, paragraph 3, of
the Mines Regulation Act, be amended to provide
that evidence of satisfactory training in First Aid
shall be produced by applicants for Underground
Supervisors’ Certificates was approved.

(Sgd.) G. M. LUMB,
Secretary,
Board of Examiners.

Appendix No. 2.

Mines Department,
Kalgoorlie.

ACCIDENT TO P. NICHOLS, HANNAN STAR
~ SHAFT 300ft. LEVEL, 11/2/1952.

On the above date Nichols, with his mate, went
into the 300 Middle Lode E. Branch stope to
run the ore which had hung up as shrinking was
being carried out. On viewing the position they
decided to fire the hung up ore at point marked
“A” on attached drawing. Nichols’ mate went for
fracteur, and, on his arrival back at the stope,
found that the rill had run and carried Nichols
down to point marked “B.” He immediately went
for assistance. The time would be approximately
10.30 a.m. on the 1lth Pebruary.

I arrived at the mine at 12.15 p.m. On entering
the stope I found that the Assistant Manager,
Mr. R. Buckett, and the Underground Manager,
Mr. J. McCahon, with other staff men and miners
had started to make the rill safe at point “C” on
the sketch. The rill at this time was very steep, so
bearers were placed across the stope (width about
6ft.) and 8in. x 2in. x 8ft. planks placed as stages
and to hold back the rill. During the time of the
rescue party’s entry into the stope and inter-
mittently throughout the rescue work Nichols was
heard talking.

The broken ore was overhanging in the back
of the stope at point “A,” for approximately 15ft.
The width at that point was between 7ft. and 8ft.,
and on the face of that no rescue work could
be carried out nearer to the buried man.

Mr. McCahon and I came to the conclusion that
there was a chance if the overhanging broken
rock could be held up or made safe to work under.
Morrie Marin worked with me and we put the
first bearer across the stope in front of the rill
at point “C.” Getting this bearer in was fairly



easy, the second bearer was placed in by working
off a 12ft. oregon ladder, which was lashed to No.
1 bearer and stayed with a light one just over it.
The time would then be about 2.30 p.m.

Mr. M. Ryan, District Inspector of Mines, and
Mr. A. McGillivray, Workmen’s Inspector, arrived
and assisted in’getting the material required into
the stope. In getting the bearers in position one
could not take the risk of trying to cut a hitch,
as any vibration may have started the ore falling
from the back. They were placed in the most
accessible position where they would hold in safety.
No. 1 and No. 2 bearers were set and lagged over.
This gave us a good platform to work off. The
ladder was then advanced and lashed as before.
The stope at that point would be about 4ft. 6in.
wide.

No. 3, No. 4 and No. 5 bearers were placed in
position by the above procedure and I am pleased
to state that we had no great difficulty in getting
the bearers in as the walls were good and we were
fortunate in finding suitable positions on both walls
for the bearers. When the whole of the bearers
were lagged over, they were packed by bags of
saw dust. This was to act as a cushion should
the ground come away. No. 2 pent house, marked
“D,” was also a very difficult job. A bearer was
placed across the stope and the ladder rested on
it. Then, by climbing the ladder, a measurement
was obtained and the next bearer set in position.
At times the man on the ladder had to be let
out to the side of the ladder to place the timber
in position.

I was attached to a safety belt.

At the completion of the second pent house,
after 74 hours, I went to the surface after handing
over to Mr. Ryan, who placed in two more short
pent houses and then started to drive steel and
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shift ore. This ore had to be handled up the
various  stages that were built against the rill,
and it entailed very heavy work and.great care
had to be taken, so that the ore did not get away.
All through the long hours of heavy work the men
engaged in it showed great courage, ahility, patience
and a high sense of responsibility. The team
work was excellent and at no time was there any
shortage of material or men.

The dampness of the broken ore was the greatest
thing in our favour and everything held in such
a way that it was the greatest help in a successful
rescue operation. Very little stone fell during the
whole of the time spent at the job, (23% hours).

The danger of going into shrink stopes to run
them without being attached to a safety belt is
apparent. Nichols had a rope, which was found
down the rill, but he was not using a safety belt.
Had he been attached to a belt he would probably
have been out of danger in a few minutes.

Another case of a man being carried away in
a shrink stope rill was that of J. McCarthy on the
8th April, 1939, at the North End Mine. McCarthy
did not have a rope or a safety belt and the rescue
work took 14 hours. Unfortunately, McCarthy
died after being freed and brought to the level.

J. Donovan, Oroya South Gold Mine, on the
11th October, 1945, went into the fine ore bin to
make it run, did not have a safety belt on and
was buried. He lost his life.

Although "the wearing of safety belts is compul-
sory under the Mines Regulation Act for certain
work, there is a great lack of thought by the
men who neglect to use the safety belt. .

(Sgd.) J. H. VERRAN,
Senior Inspector of Mines.

-y
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Division I1I.

Report of the Superintendent of State Batteries.

The Under Secretary for Mines:

Sir,—For the information of the Honourable
Minister, I submit my report on the operation of
State Batteries for the year ending 31st December,
1952.

CRUSHING.

One 15-head, seven 10-head and eight five-head
mills crushed 42,2704 tons of ore made up of 520
separate parcels, an average of 82.105 tons per
parcel. The bullion produced amounted to 20,502
0z. which is estimated to contain 17,386 fine oz.
of gold, or 8 dwt. 3.5 gr. of gold per ton of ore.

The cost of crushing including administration
was 40s. 4d. per ton as against 34s. 2d. for the
previous year, a rise of 6s. 2d. per ton. Kalgoorlie,
the only 15-head mill which operates continuously,
had the best cost figure at 21s. 2d. per ton.

The average assay value of all the ore after
amalgamation but before cyanidation was 3 dwt.
19 gr. Thus the total head value of the ore was
11 dwt. 22.5 gr. which is .5 gr. more than the
previous year’s figure.

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

Tons. %o

Over 2 dwt. 8 gr. per ton ... 23,939 56.6
1 dwt. 18 gr. to 2 dwt. 8 gr.

per ton ... 4,871 11.5

Under 1 dwt. 18 gr. per ton 12,890 30.5

Refractory 570% 14

42,2704 100.0

CYANIDING.

Twelve plants handled 45,936 tons of crushed ore
for a production of 6,712 fine oz. worth £104,183.
The average content of this tonnage was 3 dwt.
21 gr. before treatment while the residue contained
23.5 gr. The theoretical extraction by cyanidation
was therefore 74.8 and the actual extraction 74.7
per cent.

The cost of cyanidation was 26s. 5d. per ton,
an increase of 2s. 7d. per ton on the previous year
Kalgoorlie and Yarri showed the best figures with
20s. 7d. and 22s. 2d. respectively, whilst Laverton
was 22s. 3d.

ESTIMATED OVERALL RECOVERY.

With the average extraction in all cyanide plants
at 747 per cent. and the average grade before
cyanidation at 3 dwt. 19 gr. the average cyanida-
tion recovery would be 2 dwt. 21.4 gr. Figures for
estimated recovery would then he:—

Dwt. Gr. )
Head value 11 225 100
Amalgamated recovery ... 8 3.6 68.24
Cyanidation recovery ... 2 21 24.08
Total recovery 11 0.5 9232

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

Grand
1952, Total.
Par Production—
Crushing 73,809 8,154,670
Cyanidation 28,609 2,024,392
Gold Premium-—
Crushing 195,372 3,746,266
Cyanidation 75,5673 1,149,033
Open Market Premium——
Crushing 15,262 21,809
Cyanidation 5,610 7,042
Tin Production—
Ore ... — 93,883
Residues —_ 572
Tungsten Production—
Concentrates 13,224 16,620
407,459 15,214,287
FINANCIAL.
Expendi-
Tons. ture. Receipts. Profit. Logs.‘
Crushing 42,2701, 87,682 21,890 ~ 65,792
Cyaniding 45,936 60,766 54,690 — 6,076
143,448 176,580 — 71,868

The loss of £71,868 is an increase of £10,849 on
the previous year and does not include depreciation
or interest.

Capital expenditure was incurred as below:—

General Consolidated
Toan Fund Revenue Fund.
¢ s d. £ s d
Boogardie ... Sundries ... R 115 10
Lake Darlot ... Mill Building 106 17 3
Laverton ... Portable Conveyor.... 659 4 0O
Marble Bar ... Berryman Loader .... 219 4 9
Meekatharra... Berryman Loader ... 219 ¢ 9
Northampton  Drection of Battery 1,539 0 © 4,920 11 11
Nullagine Building 188 10 7
Ora Banda ... Berryman Loader ... 219 4 4 0 3
Paynes Tind.... Wilfrey Table and 1,828 38 6
Diesel Tngine
Yarri ... . Buildings ..., 475 18 -9
Horses 64 0 0
£2,196 14 3 £8,249 2 1
Cartage Subsidies:
Tons. Cost.
£
On ore carted to State plants 12,895 5,894
On ore carted to private plants 607 372
13,502 6,266
Comparative figures for the last three years
are ——
State Plants. Private Plants,
Tons %
Tons ° Tons Total
Sub- | Sub- | Cost. Cost.
Crushed| 2y | itena | 0% |Crushea) COst. | Cogt,
1950 50,871 118,278 | 35-9 | 7,719 | 1,247 528 | 8,246
1951 48,589 | 12,489 2547 6,049 844 314 6,363
1952 42,270 112,895 | 30-5 | 5,804 607 372 | 6,266




STAFF.

There were no changes during the year. Cir-
cuits with their respective managers are as fol-
lows ;—

Marble Bar, Bamboo Creek, Nullagine——H. A. G.
Ball.

Mekatharra, Peak Hill—E. J. Clemesha.

Cue, Wiluna—J. E. Sturman.

Boogardie, Sandstone, Payne’s: Find—K. D.
Mack.

Marvel Lock—J. W. Chegwidden.

Coolgardie, Norseman—J. G. Young.

Kalgoorlie—F. J. Breustedt.

Ora Banda—W. J. Crew.

Yarri—R. G. Sanfead.

Laverton—C. C. Ross.

Lake Darlot—R. A. Howard.

ADMINISTRATION.

Expenditure amounted to £13,352 12s. 5d., as
against £11,266 10s. 1d. for 1951 and was equiva-
lent to 3s. per ton of ore crushed and cyanided as
against 2s. 5d.

Details are as follows:—

£ 8. d. £ 8 d

Salarles 5973 4 3 5,687 10 2
Pay Roll Tax e 2,078 17 6 2,361 12 2
Workers’' Compensation .. 2,349 4 4 3,041 5 2
Travelling and inspection 639 11 0 917 5 0
Sundries 225 13 © 1,344 19 11
11,266 10 1 13,352 12 5
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GENERAL REMARKS.

Continually rising costs during the year brought
about a further increase in our working losses.
With cyanide costs at 26s. 5d. per ton and allow-
ing for an extraction of 75 per cent, it requires a
head value of 2 dwt. 7 gr. for cyanide plants to
break even. By regulation we are required to pay
out on all sands over 2 dwt. 8 gr., so that towards
the end of the year arrangements were made to
segregate ore below 2 dwt. 8gr. into special dams
for future treatment in the event of a rise in the
price of gold.

A start was made with the construction of a
plant specially designed to treat lead and other
base metal ores, and located at Northampton the
centre of one of the State’s most productive mineral
fields. Due to the difficult financial situation, pro-
gress has been slow, but it is hoped that the plant
will be brought into operation late in the coming
year. DBesides lead it will treat trial parcels of
such minerals as tin, tantalite, columbite, scheelite
and wolfram, on which a cartage subsidy will be
paid from any part of the State. It will also
crush copper ore to the required fineness for use
as an additive to fertilisers. As there is already a
superphosphate works in Geraldton and much light
land in the area which will ultimately produce
regular crops, it is expected that increasing amounts

‘of copper will be both mined and crushed in the

district.

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

Number of Parcels Treated, Tons Crushed and Head Value for the Vear ended 31st December, 1952.

. s Total Gross Value
No. of Yield by Yield by o ) ) Average
Parcels Battery, Crrﬁ(s)ll:eszd Amalgamation.| Amalgamation. Ia\(lén%%o(;/ross %onteggs per Ton Efr“’r%riﬁf
Treated . . 1 ( Bullion). (Fine Gold). ° (Fine Gofd). (Fine Gold). per Ounce.
Ozs. Dwis. Ozs. Dwis. Ozs. Dwts. Ozs. Dwts. Dwis. Grs. £ s d.
14 | Bamboo Creek 595} 47, 8 398 18 146 13 545 11 18 8 317 11
19 | Boogardie ... 6691 194 15 165 3 158 18 323 16 9 16 2 1 1
90 | Coolgardie .... 5,449% 2,779 13 2,357 3 1,120 15 3,477 18 12 18 214 2
37 | Cue ... 2,549% 2,322 8 1,969 8 600 13 2,570 1 20 4 4 5 8
137 | XKalgoorlie ... 14,9214 4,157 7 3,625 8 2,269 17 5,795 5 7 18 11211
8 | Lake Darlot 999 241 9 204 15 201 11 406 [ 8 3 114
39 | Laverton 4,792% 1,763 15 1,495 13 1,485 8 2,981 1 12 11 2 12 11
11 | Marble Bar 706 175 6 148 13 253 19 402 12 11 10 2 8 6
30 | Marvel Loch 1,336% 679 8 576 3 224 13 800 16 12 [} 211 0
25 | Meekatharra 1,742% 1,531 7 1,208 12 326 15 1,825 7 18 18 319 4
12 | Norseman ... 1,071% 519 14 440 14 95 9 536 3 10 0 2 2 6
3 | Nullagine ... 98 111 18 94 18 18 15 13 138 23 5 418 7
39 | Ora Banda 1,909 1,763 15 1,495 13 487 17 1,883 10 20 19 4 8 4
12 | Paynes Find 511 325 3 275 14 43 3 318 17 12 11 212 11
15 | Peak Hil .. 885% 175 1 148 9 65 8 213 17 4 20 107
29 | Yarri 4,084 3,291 1 2,790 16 491 9 3,282 5 16 7 3 9 2
520 4 ... .. 42,270% 20,502 8 17,386 ... 7,990 18 25,376 18 12 0 211 0
Average Tons per Parcel 82-105
Average Yield by Amalgamation per ton (fine gold).... 8 dwts. 3-5 grains.
Average Value by Amalgamation per ton (fine gold).... £1 14s. 7d. Australian £6 6s. 1d.
Average Head Value of Tailings (fine gold) ... . 3 dwts. 19 grains.
Average Value of Tailings per ton ... 16/1 Australian £2 18s. 74.
SCHEDULE 2.
Details of Ixtraction—Tailing Treatment, 1952.
) i
Tons - ¢ " — X Re-
Battery. Treated. Head Value. { Contents, | Tail Value. |Contents. covery. Call. Recovery, Shortage. Surplus
Dwts. Grs.] Dwts. Dwts. Grs., Dwts. % £ s d. £ & d £ s d £ s d
Bamboo Creek ... 1,706 4 5 7,200 1 0 1,700 77 1,170 11 8 1,161 156 7 816 1
Boogardie 1,931 4 12 8,700 1 3 2,160 75 1,391 4 3 1,409 19 0 18 14 9
Coolgardie 4,199 3 5 13,400 22 3,920 71 2,014 0 11 1,948 16 6 65 4 5
Cue 1,680 5 12 9,240 1 8 2,240 76 1,486 4 6 1,514 4 9 27 10 '8
Kalgoorlie 12,570 3 8 42,040 18 9,680 77 6,875 5 7 6,976 1 4 100 159
Laverton.... 6,920 6 4 42,650 1 7 8,800 79 7180 7 7 7,288 13 8 99 6 1
Marvel Loch 3,516 2 8 8,280 23 3,320 60 1,082 16 5 988 15 5 g4 1 0
Meekatharra 3,330 3 19 12,660 1 8 4,400 65 1,754 8 4 1,744 0 1 10 8 3
Norseman 1,600 2 23 4,760 20 1,360 71 722 10 6 699 13 1 2217 5
Ora Banda 3,012 4 21 14,750 1 6 3,740 75 2,340 15 8 2,300 1 4 40 14 4
Sandstone 684 4 11 3,040 1 2 740 76 489 7 2 461 2 9 28 4 5
Yarri 4,788 2 9 11,280 14 2,860 75 1,794 7 3 1,807 3 10 12 16 - 7
45,936 3 21 E 178,000 23 5 44,920 74-8 | 28,311 9 10 | 28,300 7 4 270 5 11 259 3 5
Net shortage: £11 2s. 6d.
Head Value 3 dwts. 21 grains.
Tail Value 23-5 grains.
Theoretical Recovery ... 74-8%
Actual Recovery 74-7%.
SCHEDULE 3.
Cyanide Yield, 1952.
Battery. Tons. Fine ozs. Value. Premium, Total.
Bamboo Creek 1,706 28138 1,204-201 3,163-710 4,367-911
Boogardie 1,931 336-11 1,429-815 | 3,779-140 | 5,208-955
Coolgardie 4,199 469-91 1,996-351 5,284 -387 7,280-738
Cue ... 1,680 362-46 1,535-340 4,064-113 5,599-453
Kalgoorlie 12,570 1,641-40 6,976-670 | 18,455-514 | 25,431-581
Laverton 6,920 1,696-87 7,282-038 | 19,088-663 | 26,370 701
Marvel Loch ... 3,516 261-87 1,112-948 3,065-178 4,178-126
Meekatharra 3,330 419-51 1,784-455 4,723-536 6,607-991
Norseman 1,600 161-92 699-652 1,820-610 2,520-262
Ora Banda . 3,012 542-67 2,305-639 6,101 -704 8,407-343
Paynes Find ... -92 3-889 10-300 14-189
Sandstone 684 108-56 461-137 1,220-658 1,681-796
Yarri 4,788 428-24 1,817-627 4,7965-981 6,613-608
45,936 6,711-82 28,609-159 | 75,573-494 | 104-182,653




SCHEDULE 4.

Slatement of Receipts and Expenditure for Year ended 3lst December, 1952,

MILLING.
. 1
EXPENDITURE. | RECEIPTS.
i
i
. Tonnage i nc
Batteries. Crushed Total Repai H Profit, Loss.
: o Cost per Cpatrs : Gross Cost per | : Receipts
Management. Wages, Stores, ‘Working Sundries. H Receipts. )
Expenditure. Ton. Renewals. Expenditure. Ton. ! ] per Ton.
{
£ s. d. £ s. d. £ s. d. £ s. d. s. d. £ s. d. £ s. d. £ s, d. s. d. £ s. d. s. d. £ s. d. £ s. d.
Bamboo -Creek 595-5 38310 3/ 1,061 1 4 31019 9! L,764 11 4 59 3.1 536 19 8 143 11 11 | 2,445 2 11 82 14 32312 1 10 10-4 2,121 10 10
Boogardie 6695 356 13 2 910 7 6 274 6 11| 1,541 7 7 46 05 139 10 9 325 1 4| 2,006 19 8§ 59 11 357 15 8 10 82 1,648 4 0
Coolgardie 5,119 740 0 1| 4,000 13 2| 2,90 8 1 7,830 1 4 30 7.1 3,082 16 0| 1,448 6 5 (12,361 3 9 48 35 2,362 4 2 9 27 9,998 19 7
Cue ... 4,809-25 560 7 6] 4,708 17 5| 1,701 11 6 | 7,060 16 5 29 4-3 1,259 18 7 990 9 5| 9,311 4 5 38 86 3,119 10 0 12 11+6 6,101 14 5
Kalgoorlie ... 14,5955 1,398 17 0| 6,009 5 0] 4,234 19 10 {11,733 1 10 186 0-9 591 7 3| 3,126 1 5 (1544910 6 21 2 6,102 17 0 8 4-3 9,346 13 6
Lake Darlot ,109 788 6 2| 2,016 5 9 583 8 0| 3,387 19 11 61 1-2 795 13 9 519 14 5| 4,708 8 1 84 9-8 553 19 7 9 11-9 4,140 8 6
Laverton ... 4,792-25 547 411 3,857 3 1] 1,48¢ 0 9| 5883 8 9 24 6-8 1,182 1 8 1,144 2 3| §164 12 8 34 0-8 2,571 13 2 10 8-7 5,592 19 6
Marble Bar ... 576 470 210 | 1,155 9 8 599 7 1] 2,224 19 7 77 3 305 11 8 261 14 9] 2,792 6 0 04 114 290 7 8 9 4-2 2,522 18 4
Marvel Loch 1,336-25 504 1 2| 2,250 1 4 598 18 11 | 3,452 1 5 51 8 278 13 8 458 2 11| 4,188 18 0 62 §-8 782 7 1 11 85 3,406 10 11
Meekatharra 1,742+5 569 9 1| 2,228 8 10 858 16 7 | 3,656 13 6 41 115 636 16 8 410 3 1| 475313 3 54 67 991 4 3 11 45 3762 9 0
Norseman ... 8715 1,689 10 4 52116 3| 2211 6 7 50 89 550 9 3 275 5 2| 3,087 1 0 69 8-3 542 0 9 12 5-2 2,495 0 3
Northampton 210 0 0
Nullagine ... 98 169 7 6 326 12 4 182 12 1 628 11 11 | 128 3-4 380 4 7 38 110| 1,006 18 4| 205 34 61 4 8 12 59 944 13 8
Ora Banda ... 1,770 261 810 | 1,500 0 11| 1,213 2 3, 2974 12 0 33 7-3 922 6 11 434 0 5 4,330 19 4 48 11-2 037 911 0 7-1 3,303 9 5
Paynes Find 408-75 3313 4| 1,164 3 6 484 3 7| 1,662 0 5 81 3-8 723 19 5 322 7 3/ 2708 7 1, 132 6-2 562 10 4 27 64 2,145 7 9
Peak Hill .. 885-5 759 2 0 463 12 6 | 1,222 14 6 27 7.3 489 5 1 306 15 0| 2,018 14 7 45 7-1 336 14 3 7 72 . 1,682 0 4
Sandstone 10 10 11 10 10 11 2415 4 3 6 3 . 16 4 7 19 1 8
Yalgoo . . 15 0 0 1B ¢ 0
Yarri 4,102 518 10 6 | 4,515 12 5| 1,627 2 4| 6661 5 3 32 5.7 69216 0| 1,015 6 9| 8369 8 0 40 9 1,981 7 3 9 7-9 6,388 0 §
43,480-5 | 7,301 12 4 88,451 5 618,068 5 5 63,911 3 3 20 4.7 12,527 10 11 {11,242 19 8 | 87,681 13 10 40 3.9 21,890 1 5 10 1 1710 0 [65809 2 &
Total Loss 65,791 12 5

Hh
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SCHEDULE No. 5.

Statement of Receipts and Bxpenditure for Year ended 31lst December, 1952.

Tamming TREATMENT.

EXPENDITURE. RECEIPTS.
Batteries. T;regmgéd Total Cost per Repairs ar Cost per Receipts Profit. Loss.
g o : 088 0S| : cel
Management, Wages. Stores. Eggﬁﬁﬁi . Ton. Re Sgga]& Sundries. Expenditure. Ton. Receipts. per Ton.
£ 8. d. £ s. d. £ 8. d. £ s. d. 3. d. £ s, d. £ s. d. £ s, d. s. d. £ s. d. s. d. £ s. d.
Bamboo Creek 1,706 187 12 9| 1,102 16 3 459 13 5 | 1,750 2 5 20 6-2 79 6 4 783 9 9 261218 6| 30 75 2,111 14 8 24 9
Boogardie ... 1,931 810 17 4 952 1 0| 617 9 5| 2180 7 9 22 6-9 116 9 6 685 14 11 | 2,982 12 2| 30 10-7 2,092 19 8 21 8-1
Coolgardie 4,199 567 13 5| 3,858 2 6| 1,828 16 7 | 6,254 12 6 20 9-4 14315 6| 1,000 211 | 7,407 10 11 | 35 33 3,041 5 2 18 9-2
Cue ... 1,680 393 8 5 941 1 5| 823 7 4| 2,157 17 2 25 8-2 163 6 8 573 7 5| 2,304 11 34 55 2,791 16 8 33 2-8
Kalgoorlie 12,570 82513 0 7,086 8 8| 372519 8 [11,638 1 4| .18 6-2 8115 2| 2,202 13 0 13,922 9 6| 22 1-8 |16,259 18 11 25 10-4 2,337 9 5
Laverton .. 6,020 543 1 0| 3,828 18 6 1,993 144 1;3 e,gs% 12 1(1) 18 1-8 9(2} g (7) 1222 g% 7,;33 é 91 22 3.4 (11,827 19 2 34 2.2 4118 17 8 730"s
%2:333 ?,355"' 3,516 537 15 7| 2,355 6 0 744 4 6| 3,687 6 1 20 8-2 2410 3 702 15 8 | 4,364 12 0 24 99 2,363 15 3 13 53 2,000 16 9
Meekatharra 3,330 56213 5 | 2,00319 9| 81717 4| 3,384 10 6 20 3-9 55 12 3 765 11 7 | 4,205 14 4| 25 31 2,43; 1«; g 14 8.2 01 9 1,760 14 2
%ﬁ‘,sle?fm 1,600 1,691 5 1 360 14 0| 2,051 19 1 25 7-7 132 16 4 77 1 2| 226116 7 28 3-2 924 19 6 i1 6-7 1,336 17 1
Ora Banda ... 3,012 620 411 2227 9 8| 1,142 2 5| 3,998 17 0 26 6-6 475 15 0 706 5| 5180 14 34 4-8 3,612 16 11 23 11-8 1,567 17 6
Sandstone 684 82 10 0 497 17 8| 24511 4| 82519 0 24 1-8 438 4 9 282 13 1] 1,546 16 10 | 45 2-7 665 19 10 19 56 880 17 0
Yarri 4,788 536 1 5| 2,220 14 5| 1,031 6 3| 3,787 2 1 15 9-8 14819 8| 1,000 15 8| 493717 5| 20 75 5,568 7 1 23 3-1 630 9 8
45,936 5475 11 3 [28,765 18 11 | 13,886 1 8 | 48,127 11 10 20 11-4 | 1,958 18 0 |10,679 11 260,768 1 0| 26 5-5 |54,600 4 9| 23 9.7 7,170 8 6 13,246 4 9
| 7170 8 6
Net TLoss - . i I'£6,075 16 3

Note.—Bix months Intereat £780 only paid to Treasury this year, Revenue shown above is the net figure, after the Interest had been deducted.
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Division IV.

Annual Progress Report of the Geological Survey of Western Australia
for the Year ended 31st December, 1952.

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, 1952,

STAFF.

The active strength at the end of the year was
as follows:—

Professional—Ellis, . A, B.8¢., A.O.8.M., Gov-
ernment Geologist; Lord, J. H., B.Sc., Geologist,
Grade 1; Berliat, K., D.Sc., Geologist, Grade 2;
de la Hunty, L. B, B.Sc., Geologist, Grade 2;
Sofoulis, J., B.Sc., Geologist, Grade 2; Low, G. H,,
B.Sc., Geologist, Grade 2; Noldart, A. J., B.Sc.,
Geologist, Grade 2. Total, 7.

Clerical—Connolly, R. R., Clerk;. White, Miss S.,
Typist; McNamara, T. H., Trainee Junior Clerk.
Total, 3.

Laboratory—Fimmell, L. ., Laboratory Assistant.
Total, 1.

Promotions, Resignations, New Appointments.
There were no promotions during the year.

Miss M. E. Redman, B.Sc., Temporary Technical
Assistant, who was engaged on the compilation
of a comprehensive index of W.A., geological and
mining literature, resigned on 20th March to accept
an appointment as Technical Librarian with the
Commonwealth Department of Supply and De-
velopment, Canberra. She was not replaced, and
the work is not finished.

Mr. N. M. Gray, B.Sc., resigned on 9th May to
accept an appointment with the Sydney Metro-
politan Water Board. He was replaced on 4th
August by Mr. A. J. Noldart, B.Sc., who came to
the Department from a private mining company
in Tasmania.

Mr. J. C. McMath, B.Sc., Senior Geologist, re-
signed on 10th October to take up a posting with
the French Government in Madagascar. His posi-
tion had not been filled at the end of the year.

Mr. T. H. McNamara commenced duties on 25th
Feburary as a Trainee Junior Clerk.

_ Professional Staff.

Efforts were continued throughout the year, but
without success, to fill the vacancies for two geolo-
gists with at least five years’ experience, which
were created in early 1950.

The office and storage accommodation, under
construction during 1951 at the corner of Museum
and Francis Streets, was completed and occupied
during the year.

The approved establishment for professional
officers as at 31st December, is as follows;—

Government Geologist—H. A. Ellis.
Senior Geologist—Vacant.

Geologist, Grade 1—J. H. Lord.
Geologist, Grade 2—K. Berliat.
Geologist, Grade 2-—Vacant.
Geologist, Grade 2--Vacant.
Geologist, Grade 2—L. E. de la Hunty.
Geologist, Grade 2—J. Sofoulis.
Geologist, Grade 2—G. H. Low.
Geologist, Grade 2-—A. J. Noldart.

Systematic regional geological surveying cannot
be undertaken in a State with an area of 975,920
sgquare miles with a staff of this size, and pro-
fessional officers, including myself, were hard put
to it to cope with only some of the demands for
geological work during the year.

The following tabulated statement shows the
relations between the avea of the State and the
availability of geologists during the year:—

No. of Geologists Square .
- available, includ- Area miles | Population
Period. ing Government of per of
Geologist. State. Geologist. State
1952, sq. miles,
975,920 611,000
Jan.-May 8 121,990
May-Aug. 7 136,410
Aug.-Oct. 8 121,990
Oct.-Dec. 7 139,410

Activities of Professional Officers.

H. A. Ellis, Government Geologist.

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

Purpose of Visit or

Places Visited. Matters Investigated. Period.

Mica Hill (Bucla Div- | Sillimanite occurrence

ision) Jan.
Esperance District ... | Water Supply
Kendenup .... | Vermiculite occurrence
Nannup . | Coal ... <. | rFeb.
Collie ... v | Coal
Edwards’ Find e | Gold ...
Nevoria . .... | Diamond Drilling for

gold March.

Esperance District ... | Water Boring operations

Collie ... .... | Coal boring
Koolyanobbing Iron ore v | pApril.-
Kathleen Valley Copper and Scheelite ...
Norseman Iron pyrites ...
Nevoria Diamond Drilling for
Gold May.
Kendenup Inspection: of Govern-
ment Reserve
Koolyanobbing ... | Location of Bore Sites J
Busselton ... ... | Water Supply une.
Comet Vale ... .... | Scheelite
Norseman ... .... | Iron Pyrites ...
Nevoria .. | Drilling for gold ... | »July.
Edwards’ Find v ] Gold ... g
Ravensthorpe Inspection ; Ravens-
thorpe Survey
Coolgardie Alleged Uranium Dis- A
covery ug-
Wilgie Mia Uranium
Norseman .. Iron Pyrites ... | pSept.
Koolyanobbing Radioactive Recon-
naissance
Ravensthorpe Inspection ; Ravens- | [ Oct:
thorpe Survey
Cue District ... ... | Radioactivity....
Collie ... oo | Coal ... Nov.
Norseman ... Iron Pyrites ...
Koolyanobbing Diamond Drilling Dec.
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J. C. McMath, Senior Geologist.

January-October: - Organisation, ~administra-
tion, supervision, and field: duties in con-
nection with. the geological survey of the
Ravensthorpe . Region, Phillips = River
Goldfield. Resigned 10th October.

J. H. Lord, Geoloyist, Grade 1.
January-December: Supervised drilling opera-
tions on the Collie Mineral Field with a
BBES-4, Failing 1500 and percussion plant.
Planned future - drilling - programmes for
the following areas:—Co-operative Col-
liery, vicinity of Centaur Colliery, Stock-
ton Colliery and on Western Collieries Ltd.
leases. . Commenced a regional survey of
an area within a 15-mile radius of Collie.

K. Berliat, Geologist, Grade 2.
January: Mapping and lay-out of drilling
programme at Mf. Caudan, Yilgarn Gold-
field.

March-June:  Supervision Esperance Plains
water boring programme.

August: Investigation Wicherina area for
Geraldton water supply.

September: Inspection of the Northampton
Mineral Field.

Qctober-December: Miscellaneous mine inspec-
tions and water supply investigations.

N. M. Gray, Gegclogist, Grade 2.

January-May: Field duties in connection with
the. geological survey of the Ravensthorpe
region, Phillips River Goldfield. Resigned
9th May.

L. E. dela Hunty, Geologist, Grade 2.

January: Survey and location of bore sites at
Mt. Caudan with K. Berliat.

February: Examination and sampling of ben-
tonite at Coorow and silica sands at Donny-
brook.

March-August: Mapping and sampling of gyp-
© sum deposits throughout the State with
G. H. Low.

September-October: Investigation of man-
ganese deposits in the Pilbara and Peak
Hill Goldfields.

November-December: Radiometric survey at
Wilgie Mia with G. H. Low.

J. Sofoulis, Geologist, Grade 2.

January-October: Field duties in connection
with the geological survey of the Ravens-
thorpe region, Phillips River Goldfield.

QOctober-December: In charge of Ravensthorpe
geological survey.

G. H. Low, Geologist, Grade 2.
January-February: Kalgoorlie ore sampling:

March-August: Field mapping and sampling of
gypsum deposits throughout the State with
L. E. de la Hunty.

October: Reports on Swan River and Natural
Resources of W.A.

November: Indexing Coolgardie . Bulletin.
Wilgie Mia radiometric survey with L. E.
de la Hunty.

December: Report writing for gypsum  survey.

A. J. Noldart, Geologist, Grade 2.

August-December: Group inspection and map-
ping in connection with the geologlcal sur-
vey of the Ravensthorpe region, Phllhps
River Goldfield.

FIELD WORK.

Major Field Work completed during the year and in
progress as at 31st December.

(1) Feld work in connection with the investiga-
tion of the gypsum deposits of the State was com-
menced and completed.

(2) Supervision of deep drilling and shallow per-
cussion drilling on the Collie Coal Field contmued
throughout the year.

(3) The collection of a representative suite. of
samples of gold-bearing ore from various depths
on the principal lodes of the main operating gold
mines of the Golden Mile, Kalgoorlie, was com-
pleted.

(4) The extensive water boring campaign on the
Esperance Plain in the vicinity of Gibson was: com-
menced and completed.

(5) Work in the Ravensthorpe district contmued
throughout the year.

(6) Diamond drilling of the iron ore deposits at
Koolyanobbing commenced towards the end of ‘the
year.

Field Work for 1953.

(1y Continuation of the Ravensthorpe district
geological survey.

(2) Geological survey of Linden Mining District.
(3) Geological survey of Mt. Ida Mining District.

(4) Geological survey of Mt Magnet Mining Dis=
trict.

(5) Continuation of the Collie Coal Field ex-
ploratory boring.

TRANSPORT.

Tabulated details of transport at present in use
by the geological survey are as follows:—

) Mileage Mileage Date
Vehicle Make and Type. Load. ag at for Vehicle Remarks.
W.A.G. 31-12-52. 1952. Purchased.
owt.
1175 Ford Utility ... 18 66,111 10,294 | 1946 (new) ; Mileage includes 912 - miles
without speedomseter.
1194 Ford Utility ... 18 79,000 12,785 | 1946 (new) | Including 4,000 miles without
speedometer.
1307 Chevrolet Utility 15 108,765 7,726 | 1947 (used) | Reconditioned 1951.
1413 Chevrolet Utility - ... 15 62,397 6,195 1947 (new) | Undergoing complete overhaul
as at - 31-12-52.
1421 Chevrolet Utility 15 53,569 7,361 1947 (new)
2044 Dodge Utility ... e | 18 25,183 7,396 | 1950 (new) | Including 530 miles without
speedometer.
2393 International Utility ... 14 16,137 6,574 | 1950 (new)
2412 International Utility ... 14 33,335 18,689 | 1950 (new)
2608 International Utility ... 14 19,996 11,896 | 1951 (new)

Total miles :

88,916.



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.

Commonwealth geological and geophysical parties
operated in the Kimberley Division during the
year, -and a geological party worked in the North-
West Division. All of these parties were working
on sedimentary areas with an emphasis on possible
oil bearing areas.

West Australian Petroleum Pty. Lid. commenced
intensive geophysical prospecting on the Exmouth
Gulf structures and landed a large consignment
of drilling equipment. No suitable bore site had
been located up to the end of the year.

PUBLICATIONS.
Issued during 1952.

Annual Progress Report of the Geological Survey
of “Western Australia for 1949.

Bulletin No. 103: Geology of Portion of the Mt.
Margaret Goldfield, by R. A. Hobson, B.Sc. (Hons.),
and K. R. Miles, D.Sc. Atlas No. 1. (Text already
issued.)

Bulletin No. 95 (Third Edition): The Physio-
graphy of Western Australia, by J. T. Jutson, B.Sc.,
LL.B.

Bulletin No. 105: The Collie Mineral Field, Part
I, by J. H. Lord, B.Sc.

In the Press.

Annual Progress Report of the Geological Survey
of Western Australia for 1950 and 1951.

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

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

Geological and Economic Maps of the Metropoli-
tan Area.

Compiled and awaiting Authority to Print.

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

Mineral Resources of Western Australia Bulletin
No. T7: Vermiculite, Talc and Soapstone, Fuller’s
Earth, Bentonite and Diatomite, by W. Johnson,
B.Sc. (Hons.).

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

In Course of Preparation.
Mineral Resources of Western Australia Bulletin

No. 8: Gypsum, by L. E. de la Hunty, B.Sc.,, and
G. H. Low, B.Sc.

H. A. ELLIS,

27th February, 1953. Government Geologist.

KOOLYANOBBING IRON ORE DEPOSITS.
Examination for Radio-active Minerals.
By H. A.ELLIS, B.Sc., A.O.S.M.,
Government Geologist.

In the course of the examination of these
deéposits as potential sources of iron ore during
1938, many hundreds of samples of surface ore
were taken and a large number of specimens of
iron ore and country rock were collected by the
writer and his colleagues.

All of this material was examined by the
Mineral Section of the Government Chemical
Laboratories under the supervision of Dr. Simpson,
who took a keen personal interest in the material
submitted.
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None of the secondary or primary granium bear-
ing ‘minerals were detected in the suite of samples
and specimens examined, and owing to the attrac-

“tive ‘colour of most secondary uranium bearing

minerals, it was a reasonably safe conclusion that
the failure to deteet them in the oufcrop of the
ore bodies indicated their absence from the Kool-
yanobbing iron ore bodies.

Following upon the discovery- last  month of a
secondary radio-active mineral in the Wilgie Mia
ochre caves 43 miles North-North-West of Cue,
associated with banded iron formations-and lenses
of heamatite iron ore in a manner apparently
similar to that of the occurrence of banded iron
formations and haematite iron ore lenses at Kool-
yanobbing, the writer decided to examine the Kool-
vanobbing Iron Deposits with a Geiger counter.

On 3rd & 4th October the four main iron ore
lenses at Dowd’s Hill and in the vicinity of Kool~
vanobbing Trig. Station M.Y.I. (Ore bhodies A, C, D
& B, Plate 1. G.S.W.A. An. Rep. 1945) were exam-
ined with a portable Austronic Rate Meter, Type
P.RM. 200, Series No. 55.

Using the most sensitive setting of the instru-
ment, 5 min x 5, carrying the instrument 6in. above
ground level, and wearing the head phones, zig-
zag traverses were made along each ore body from
hanging-wall to foot-wall. The foot-wall- and
hanging-wall country was also examined at fre-
quent intervals. The background count at the
above setting was 20 pulses per minute; and
throughout the traverses no alteration in this
rate was detected either by the earphones or on
the meter.

Outerop conditions over the ore bodies were very
good, and frequent exposures of both hanging-wall
and foot-wall were found.

It can be said then that an extensive surface
sampling campaign involving the taking of many
hundreds of samples right across the ore bodies
at intervals of 100ft. along the ore bodies, together
with the collection of specimens of all types of
mineralisation seen during the 1938 survey, failed
to reveal the presence of either secondary or prim-
ary uranium bearing minerals. In confirmation of
this negative mineralogical result, we now have
the negative radio-activity results from the Geiger
Rate Meter traverses recently carried out by the
writer.

It would appear therefore that no radio-active
minerals are associated with the outcrop rocks
or outcrop ore. of the Koolyanobbing Iron Ore
Deposits.

In the course of diamond drilling operations
now about to commence, all core will be tested for
radio-activity.

REPORT ON RADIOACTIVITY AT WILGIE MIA
CAVE, MINERAL CLAIM 26.

Forty-three Miles by Road N.N.W. of Cue,

Murchison Goldfield, Western Australia.
Approximate Latitude 26° 56" S.
Approximate Longitude 117° 42" E

By H. A. ELLIS, B.S¢c., A.O.8.M1.,
Government Geologist.

CONTENTS.
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History. )

Late in August 1852, Mr. R. H. Stowe, a Perth
Chartered Accountant, whilst holidaying in the Cue
district, visited the Wilgie Mia ochre cave, situated
in the foothills of the Weld Range some 43 miles by
road north-north-west of Cue. He was accompanied
by Mr. L. Arrigeni, a small mine-owner and pros-
pector resident in Cue, and he took with him a
small portable Geiger Counter, being interested in
minerals and recent aids in their detection such
as Ultra Viclet lamps and Geiger Counters. Whilst
walking over the surface of the outcropping iron
ore close to the cave-opening, he made comparative
watch-timed readings of the ear-phone clicks
registered by the Geiger Counter, and noticed that
in a certain part of the outcrop the intensity of
the radioactivity very noticeably increased.

Investigating this occurrence further, he walked
along a tunnel driven into the hill in a north-
westerly direction through country rock and the
iron ore to the bottom of the cave, and noticed that
at a point near the junection of the country rock
and the iron ore, the radicactivity was markedly

" higher than normal background, and much higher

than at any other part of the tunnel. The junction
of the country rock and iron ore was then examined
on the surface, a little to the west of the tunnel-line,
and about 50ft above the tunnel intersection. This
locality was also found to be markedly radiocactive.

On returning to Perth he reported the occurrence
to the Under Secretary for Mines, and the writer
was requested to examine the occurrence as so00n
as possible. This examination was made on 5th
and 6th September, with the aid of an “Austronic”
Portable Rate-Meter Geiger Counter, Type P.R.M.
200, made by the Austronic Engineering Laborator-
ies, 420 William Street, Melbourne, Victoria.

Situation and Access.

The Wilgie Mia ochre cave is contained in Mineral
Claim 26 of five acres, situated in the more southerly
of the two lines of hills comprising the Weld Range,
the centre of which lies 35 miles air-line N.15°W.
of Cue. It is reached in 43 miles by road travelling
via the Big Bell Road to the Berringarra Station
turn-off, thence along the Berringarra Station Road
to the Wilgie Mia turn-off, 33.4 miles from Cue.
M.C.26 is reached in a distance of 9.2 miles from
the turn-off. The road surfaces were good at the
time of inspection, and the road was adequately
sign-posted.

M.C.26 is pegged in the name of Zaddow and
Cassidy and worked for red ochre by a syndicate
known as Murchison Minerals Lid. The demand
for Wilgie Mia ochre is not steady, and the claim is
worked only intermittently. M.C.26 was pegged
as a Prospecting Area for Uranium and Thorium
minerals by Messrs. Stowe and Arrigoni, immedi-
ately after the discovery of the radioactivity on
the claim, and after objections to the granting of
the prospecting area were heard in the Warden’s
Court at Cue, they were granted the prospecting
rights for radioactive minerals. The Murchison
Minerals Syndicate has since come to a working
arrangement with Messrs, Stowe and Arrigoni with
respect. to future prospecting operations.

Geology.

The Weld Range consists of two sub-parallel
lines of hills from two to four miles apart composed
of interbedded banded iron formations (jaspilites),
tuffaceous sediments and greenstones of extrusive
and probably intrusive origin. The area has not
been geologically surveyed in detail. The strata
have a general north-easterly frend, very steep
dips, and the topography is controlled by the more
resistant jaspilite horizons. The surrounding
country is flat to wundulating, and consists of
granite. or gneiss. The granite is intrusive into
the jaspilite-greenstone complex, which in places
carries auriferous quartz reefs, though no quartz
reefs or granitic intrusions are known near the
Wilgie Mia cave,

Much -of the gneiss is of replacement origin,
representing - granitised rocks of the Greenstone
Series, but the exact origin of all of it is unknown.
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The rocks of the Weld Range are older than the
granite, but their relationship to all of the gniess
is unknown.

The whole rock assemblage of the district for
hundreds of square miles is of the same pre-
Cambrian age, (probably Archaean) and contains
the same rock types as occur in the other Gold-
fields of the State. 'The jaspilites are much the
same in general appearance in this district as they
are for instance in the Yilgarn and Mt. Margaret
Goldfields, situated many hundreds of miles distant.

The southern line of hills of the Weld Range
contains a central core of jaspilites in which are
developed over a length of several miles, five lenses
of high grade laminated, granular haematite iron
ore, varying in length from 700ft. to 1900ft.; and in
width from 30 to 120ft. These jaspilite bands with
their associated iron ore lenses are interbedded
with fine grained clastic rocks, which in their much
weathered outcrops appear to be shales and tufls.
Basic igneous rocks also ocecur in the succession,
but there is no clear evidence of their intrusive
nature, and they are, most likely, lava flows.

Some of the iron ore lenses become ochreous in
places, and consist of rapidly alternating thin
bands (as thin as %in. or less) of grey shale and
granular haematite, with considerably larger local
developments of shale which weathers in a cavern-
ous manner and becomes red ochre due to im-
pregnation with migrating iron oxide. 'The Wilgie
Mia cave first developed in one of these more
shaley sections of the longest iron ore lens by
natural processes, being subsequently enlarged by
the mining operations of Natives and Europeans.

The iron ore is hard and black at the outcrop,
consists predominantly of haematite and shows
a pronounced laminated structure. It is highly
inclined (dip about 85°) and in many places has
been extensively folded into steeply plunging drag-
folds. Underground, to a vertical depth of about
70ft. below the outerop, the deepest point at which
it has been exposed, it is much softer and granu-
lar and is certainly more intermixed with. clay
minerals, though still maintaining its laminated
structure.

The Radioactive Occurrences.

The area surrounding Wilgie Mia cave was geo~-
logically surveyed at a scale of 100ft. == lin.(see
Plate I) and a Radiometric Survey on a 100ft. by
50ft. grid (see Plate II) was carried out by Messrs
de la Hunty and Low during December, 1952,

When the writer first examined the deposit on
5th and 6th September, using a portable “Aus-
tronic” Rate-Meter Geiger Counter, Type P.R.M.
200, prominent radioactivity was detected in four
places; at the junction of the iron ore and hanging
wall tufis in the adit, in some loose pieces of
mixed granular haematite ore interlaminated with
grey shale and red ochre lying on the floor. of
the cave about 30ft. N. 40° E. from the chute at
the end of the adif, on the hanging wall of the iron
ore where it outcrops on the adit line and at a spot
about 100ft. south-west along the hanging' wall
from the last point.

The detailed radiometric survey - located one
other prominently radioactive spot, namely, at the
north-eastern end of an iron ore lens about 400£t.
south-west of the adit line.

The mineral responsible for the radicactivity has
so far (December, 1952) been identified at one
spot only, viz., as a secondary mineral occurring
in cavities and cracks on the loose iron ore speci-
mens found by the writer on the floor of the cave
30ft. N. 40° E. from the chute at the end of the
adit. All the other radioactive anomalies are as-
sociated with hard massive limonitic iron ore, oc-
curring at or near the hanging wall margin of the
outcropping iron ore, or in the decomposed hang-
ing wall tuffaceous rocks in the adit at or very
near the junction with the iron ore.

The mineral identified was first located in highly
radioactive specimens of iron ore first detected by
the Geiger counter during a slow walking traverse
of the very uneven cave floor by the writer, and
selected underground entirely on their relative de-



grees of radioactivity.  In all, some 40-1b. of speci-
mens - and fines was collected, and approximately
30 1b. of this material was submitted to the Mineral
Section, - Government. Chemical = Laboratories, - for
investigation. )

The iron ore containing the radiocactive mineral
consisted of laminated, fine granular haematite
and grey shale, with soft red ochre associated with
the shale laminae. The laminae varied in thick-
ness from -1/32 to 1 of an inch, and the specimens
‘were very friable, much jointed, and some of them
partly foliated. On very careful scrutiny, extremely
small concentrations, about the size of a pin head,
of .a .dull grey or very faintly yellow material were
discernible on the exposed inter-laminar surfaces,
but on opening -up a strongly radicactive specimen
by using-a knife in the planes between the laminae,
numerous -small clusters of a radioactive mineral
are revealed. This mineral occurs as encrustations
in joint planes, in small cavities in the iron ore of
the  specimens, and on the interlaminar surfaces.
It varies in colour from colourless through light
yvellow, .to sulphur yellow to orange, the latter
colour being confined to the hemispherical centre
of ‘some of the better defined small, rosettes of
needle-shaped crystals.

Appendix 1. contains the Government Miner-
alogist’s report on this mineral and other samples,
and it has been determined as a hydrated uranium
silicate,  containing approximately 69 per cent
uranium oxide expressed as UiOs.

The mineral is unquestionably of secondary
origin, and has been deposited in and on small
open spaces in the impure iron ore. Extensive
searches were made inside the large cave looking
for this radioactive ore in situ, but without success,
nor-was any similar ore discernible in the radio-
active patches located in the course of the grid
radiometric survey. All other radioactivity at Wil-
gie Mia is so far associated with hard, massive,
limonitic iron ore in which it has not been found
possible to identify the radioactive mineral.

The massive, limonitic iron ore occurs plenti~
fully along the hanging wall of the iron ore lens,
but it is radioactive in small patches only, and
over narrow widths. Sometimes one face of a
slab 6in.. thick shows marked radioactivity, while
the opposite face is only weakly radiocative, The
most radioactive limonitic ore found on the surface
contained 0.015 equivalent uranium, but examina-
tion failed to indicate the radiocactive mineral.

Plate II shows the results of a detailed radio-
metric traverse of the hanging wall of the iron
ore -outcrop, the results being recorded in terms of
vackground radiometric readings. The 0.015
equivalent uranium result was obtained from a
sample from a spot which gave a 4.7 times back-
ground reading. It will be seen from this plan that
the radioactive material has a very limited distri-
biution, the maximum length over which noticeable
increases in radioactivity were recorded being 130
feet, approximately 65ft. on each side of the adit
line. ’

The whole radiometric grid survey clearly re-
veals that notable radioactivity is confined to the
hanging wall of the iron ore on the surface and
underground in the vicinity of the adit, opposite
the south-western end of the cave. There is an-
other small patch a few hundred square feet in
area at the northern end of an iron ore lens
situated some 400ft. south-west of the adit line
but there is clearly no general distribution of radio-
activity throughout the mass of iron ore.

The iron ore in which the Wilgie Mia Cave is
situated and which has been cut in the adit, is
cut off by a fault at a comparatively shallow
depth below the adit as shown in Plate I, and this
fault would displace the radioactive section of the
hanging wall some 70it. to the south-east, limit-
ing the depth of an exploratory winze from the
adit to about 40ft., if such work were undertaken.

Origin of the Radioactive Mineral.
No evidence was found suggesting a hydrothermal
origin for the radioactive mineral or minerals,
despite a very careful search by three geologists.

There is no quartz associated with the mineralisa-
tion, and no-visible traces of any metallic minerals
other than iron could be found. The red ochre
does not occur in shear planes, and there:is no
marked concentration of  radioactivity - associated
with the fault plane. -Existing ‘evidence points to
the radioactive material: being confined to. the
massive brown limonitic iron ore at or near the
hanging wall of the granular -haematite :lenses,
and there is no suggestion of: any shearing or
movement having taken place along  this wall.

The = specimens containing the ' identifiable
hydrated uranium silicate found on the floor of
the cave some 90ft. in from the hanging wall of
the iron ore lens, could not be traced -to- their
source in situ, though one would think from their
position that they came from somewhere in the
ore body higher up than the level of the adit
tunnel and well inside the ore bhody  from - the
hanging wall.

It is generally accepted by modern geologists
that banded iron formations and their associated
iron ore lenses are formed in close association with
colloidal precipitation in sedimentary deposits, and
since uranium minerals are alsc known to. occur
widely in sedimentary formations, it seems likely
that the source of the radioactivity at Wilgie Mia
is some secondary, extremely finely divided uranium
bearing mineral, deposited at the base ' of the
hanging wall tuffs in the upper limonitic: section
of the haematite lens.

There is a complete absence of any of the
brightly coloured oxidation products of uraninite
or pitchblende, and laboratory methods: failed to
isolate any heavy uranium bearing . or radicactive
minerals in the range of representative samples
collected by the writer. The presence of some
uranium compound in the ore capable of being
taken into solution by circulating ground water
and re-deposited is demonstrated by the  occur-
rence of the identified, clearly secondary, hydrous
uranium silicate mineral found in -the material
on the cave floor. The manner in which  this
mineral occurs leaves no doubt whatever that it
has been deposited as a secondary mineral from
circulating groundwater.

If this radicactive mineral did not originate in

~the banded iron formations as a secondary mineral

deposited with the ferruginous sediments, then
it could have come from two other sources. Firstly,
it could have been introduced in hydrothermal
solutions derived from the granitic magma which
invades the greenstone complex of the district,
and which has produced gold bearing quartz reefs
elsewhere in the area. . If so, then this mode of
origin has left none of the usual phenomena
associated with it, and easily detectable in all other
instances. Secondly, it could have been derived
by solution and deposition under circulating
groundwater conditions from an overlying sedi-
mentary formation, such as the Nullagine Series
for instance, since completely eroded away.

The writer prefers to regard the potential source
of origin of the radioactivity. as belonging to some
unidentified mineral or minerals, some of which
contain uranium (as evidenced by the proved occur-
rence of a secondary mineral containing 69 per
cent. of Us;O0s) deposited as a secondary mineral
with the sedimentary banded iron formations and
associated haematite lenses. In other words that
we have at Wilgie Mia, a syngenetic radioactive
deposit containing at least one unidentified uran-
ium bearing mineral and one identified secondary
uranium bearing mineral.

The problem of identifying the mineral or min-
erals responsible for radioactivity in' a mineral
deposit is not confined to this instance from Wilgie
Mia. In a recent publication, “Canadian Deposits
of Uranium and Thorium (Interim. Account)” by
A. H, Lang, Geological Survey of Canada, Economic
Geology Series No. 16, 1952, p. 9, the author has
the following to 'say about the problem:—

One of the facts learned from the intensive
search for, and study of, uranium deposits in
Canada is that many primary deposits con-
tain uranium dispersed so finely that uranium
minerals cannot be seen by eye, and that their
detection by laboratory methods may be dif-
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ficult or impossible. Samples from some such
deposits have: yielded very fine grained urani-
nite and other radioactive minerals, but
samples from a few other deposits, which
showed significant contents of uranium by
chemical analysis, have defied the most modern
identification techniques.

Prospecting Recommendations.

As this is the first recorded occurrence of a
uranium bearing mineral in rocks other than peg-
madtites in Western Australia, and as it occurs in
association with one of the most widely distributed
and easily recognised rock types, namely, the jas-
pilites or banded iron formations (frequently
called jasper bars by prospectors), it is worth find-
ing out as much as possible about its manner of
occurrence.

The necessity exists for obfaining some fresh,
unoxidised radioactive material, but owing fo the
deep oxidation zone and some faulting in the
banded iron formation, this is not going to be
obtained cheaply.

The best approach seems to be to attack the
problem by concentrating effort on a known radio-
active spot situated as deep below the surface as
possible. 'The only exposure so far available is that
at the junction of the iron ore and hanging wall
tuffs exposed at a distance of 130ff. in from the
adit portal.

Unfortunately, geological indications are that the
radioactive zone will be cut off in depth hy a fault
long before it reaches the unoxidised rock, and
further underground work will be necessary to
lccate the radioactive horizon below this fault.

Despite this structural interference in depth, it
would still be desirable to do this exploratory work,
and it is suggested that the following initial pros-
pecting work be carried out:—

(a) Drive both ways from the adit intersec-
tion of the iron ore for 20ft. each way,
keeping the junction of the friable iron
ore and hanging wall tuff in the centre
of the drive.

Sink a winze at the most radioactive
spot encountered in this work, keeping the

()

ore and wall junection in the centre of the-

winze.

About 100ft. of exploration may be obtainable in
this way, though the winze is not likely to reach a
"depth of 60ft. The results of this work should
reveal sufficient information to enable a decision
to be reached as to whether further work is war-
ranted, and may provide some useful information
on the manner of occurrence of the radioactive
mineral.

Conclusions.

(1) 'Radioactivity attributable to an uranium
bhearing mineral has been found for the first time
in Western Australia in rocks other than pegma-
tites, as a result of the discovery by Messrs. Stowe
and Arrigoni in August of 1952 of radioactivity in
hard massive limonitic iron ore occurring at or
near the hanging wall of the large granular hae-
matite iron ore lens in' which is located the Wilgie
Mia, Cave in the Weld Range, 43 miles by road
golrgzh—Northest of Cue in the Murchison Gold-

eld.

(2) A radioactive mineral was found by the
writer ‘occurring as a visible secondary mineral
deposited in joint planes, in small cavities in bands
of granular haematite iron ore, and on interlamel-
lar surfaces of laminated grey shale and granular
haematite, occurring as loose pieces on the floor
of the cave. This mineral was determined by the
Mineral  Section, Government Chemical Labora-
tories, as a hydrated uranium silicate containing
69 per cent. of U;Os. .- No ore showing this mineral
was found in situ.
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(3) Hard massive limonite ore showing marked
radioactivity occurs principally on the hanging-
wall side of the main granular haematite lens over
a length of about 130ft. and a width of ahout 12in.
and probably persists in the direction of dip for at
least 55ft., where it is cut in the adit tunnel. The
richest sample of this surface material contained
0.015 per cent equivalent uranium, and the richest
sample from underground ore in situ contained
0.0075 per cent. uranium by chemical analysis.
The mineral responsible for this radioactivity has
not been identified.

(4) There are none of the usual oxidation
products associated with the decomposition of the
primary uranium ores to be seen either on the
surface, in the large cave, or in the decomposed
zones penetrated by the adit level, and laboratory
methods have failed to isolate any heavy radio-
active or uranium bearing minerals. This leads
to the next conclusion.

(5) The radioactive mineral, as yet not identi-
fied, probably occurs in an extremely fine state of
division and was precipitated from aqueous solution
in the colloidal precipitation processes associated
with the formation of the sedimentary banded iron
formations and granular haematite iron . ore
lenses.

(6) The detailed geological survey and the
radiometric grid survey, clearly show that this is
not a large radioactive deposit containing
uranium bearing minerals in readily recoverable
form. They show rather, the existence of an un-
usual type of radioactive mineralisation associated
with rocks of Archaean age, and one that on
present indications does not appear to be of com-
mercial importance.

(1) The association of radioactivity with the
banded iron formations is one of considerable im-
portance however, on account of the widespread
distribution of this rock type in Western Australia,
and although the radioactive mineral in this' par-
ticular deposit has not yet been able to be either
isolated or identified, some other parts of . the
handed iron formations in the Weld Range district
may contain higher concentrations of an identifi~
able radioactive mineral.

Appendix 1.
Government Chemical Laboratories, No. 3501/52,
18th November, 1952.

Report on Fifteen Samples from Wilgie Mia for
the Government Geologist, Perth.

Fifteen sampes of radioactive material from Wil-
gie Mia have been examined with the following
results.

Lab. No.: 16345-16349/52.
Mark: Sample Nos. 1-5.
Description: Channel samples from adit.

Radiometric Count:

Lab, No.... 16345 16346 16347 16348 16349
Sample No. 1 2 3 4 5
Description | Iron Ore | Iron Ore On Country Country
157-25” N, | 5”-156” N, | junction Rock Rock
of of 5” 57-15" §. | 15”-25" 8,
junction junction | each side. jof junctionfof junction
TEquivalent +001 -001 -008* - <007 003
0,
()

*Note.—.00756 U by chemical analysis.

Examination of samples from the adit failed to
show any recognisable uranium-bearing mineral.

Lab. No.: 16350/52.
Mark: Sample No. 6.




Description: From hanging wall of iron ore lens at
surface.

Radiometric count of most active portion indicated
015" E.U.,, but examination failed to indicate the
radioactive mineral.

Lab. No.: 16351/52.
Mark: Sample No. 7.

- Description: From best of ochreous ore in floor of
larger cave.

T Interpolated from assay value of No. 3 sample.

The yellow radioactive material occurred as
rosettes of fine needles encrusting the surfaces of
open joints and small cavities in the ore. The
needles possess parallel extinction, positive elonga-
tion, N. parallel to length 1.691, N. normal to
length 1.663, G. > Clerici Solution (4.25).

Exhaustive hand picking followed by magnetic
separation and washing yielded approximately .25
gram of material which was still contaminated
with iron oxide. The mineral is readily soluble
in dilute nitric acid, with separation of gelatinous
silica. Analysis indicates that the mineral is a
hydrated uranium silicate containing approximately
69 per cent, uranium oxide expressed as UsOs.*

* In optical properties it is close to Soddyite 5UO;
2810, 6H.0, the refractive indices of which
are a == 1,650, g = 1.685, ¢ = 1712, the dominant
crystal form of which however is the dipyramid
(111), although flat blades or fibres in fissures
have been observed.

American Mineralogist 37, 1952,

p.386.

Spectroscopic analysis showed traces only of
Pb, Cu, Ca, Mg, K, Na, and V.

No = sulphate or phosphate was detected by
chemical test.

May-June,

~-Radiometric count of a specimen showing the
yellow mineral indicated E.U. = .08 per cent. and
of a specimen with no yellow mineral detectable
EU. = .06 per cent., indicating the possible
presence of a second finely disseminated radicactive
mineral.

Lab. No.: 16352-16355/52.

Mark: Specimens A-D.

Description: From hanging wall of adit.
Radiometric Count:

Lab., No. 16352 16353 16354 16355
Mark Al B, C. D.
Deseription .... 5” of ore |5” of H.W. | Hard 2” of | Most radio-
adjoining adjoining |ore 1’ below active
H.W. ore No. 3 material 2
below No. 3
Equivalent U 007 008 -005 011
per cent,

Examination of sample failed to detect any recog-
nisable uranium-bearing mineral.

Lab. No.: 17288/52.
Mark: Sample No. 2.

Description: Iron ore from cave approximately 10ft.
above floor level.

No significant radioactivity.
Lab. No.: 17289/52.
Mark: Sample No. 3.

Description: Shale from inside the cave, approxi-
mately 10ft. above floor level.

Very slight radioactivity, E.U.
approximately.

Lab. No.: 17290/52.
Mark: Sample No. 4.

.001 per cent.
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Description: Shale from near the surface, approxi-
mately 18in. under the surface—from a small
road cutting north-east of the adit mouth.

No significant radioactivity.
Lab. No.: 17291/52.
Mark: Sample No. 5.

Description: Surface iron ore from the top of the
ridge over the cave.

No significant radi‘oactivity.

C. R. LEMESURIER,
Deputy Government Mineralogist.

WONGONG BROOK—S.W. DIVISION.
Proposed Dam Site.

By J.C. McMATH, B.Sc., Senior Geologist.

1.—Location. }

The relevant section of the Wongong Brook (a
tributary of the Canning River) lies in Canning
Locations 387-517-542 and is accessible via Bedfor-
dale on the Albany Highway.

2.—Previous Work.

The site has been the subject of a previous
Geological Survey Report. As part of the investi-
gation, exploratory shafts and costeans (now
caved or otherwise inaccessible) were sunk. These
works established bedrock profiles, wholly or in
part, along tentative centre lines.

3.~—Present Work.

The present work was carried out in the latter
part of 1950 during the course of an economic
geological survey of the metropolitan area
(1950-51) in order to amplify previous work and
to provide a geological fact map for further con-
structional studies. Mapping, using plane table
and telescopic alidade, to a scale of 40ft. to lin,
was carried out by Temporary Geologist A. Glance,
B.Sc. Petrological determinations were by the
Honorary Petrologist to the Geological Survey,
Professor R. T. Prider, D.Sc., of the University of
W.A. Contouring was by personnel of the M.W.S.
& D. Dept.

4—References.
APR. GSW.A, 1922, p. 9—A. G. D. Eason.
MW.S. & D. Dept. Plan 4447 (drawings Nos.
6,7,9,10).

M.W.S. & D. Dept. Plan 7516—Geological Fact
Map—(40ft.=1in.) compiled from G.S.W.A. field
sheets by A. Glance, B.Sc.

5 —Appendices.
I.—Petrological determinations of rock types,

Prof. R. T. Prider, D.Sc., Dept. of Geology,
University of W.A.
II—Geological Fact Map (100ft.~1lin.)—A.

Glance, B.Sc.,, G.S.W.A. (Plate III).

6.—Outcrop Conditions.

Outerop is plentiful but critical exposures are
largely lacking by reason of soil and talus material.
Hence the geological fact map is capable of more
than one interpretation with regard to the forms
of quartz-doleritic minor intrusives.

7—Geology.

The terrain forms portion of the pre-Cambrian
Darling Peneplain and is comprised dominantly
of granitic gneisses and, subordinately, of minor
intrusives of quartz-dolerites (ref. Appendix 1).

(a) Granitic Gneisses—These rocks are well
jointed with two dominant joint trends noted:——

I.—N. 20°-30° W. with usually a high easterly
dip.

II.-——CII\I_. 70° E. with usually a high southerly
ip.
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A third joint trend, N. 20° E., has been noted
in the north-east corner of the Area. The two
major joint trends show a tendency, in the south
of the Area, to swing further west and south re-
spectively. Gneissosity, in some parts well defined,
varies N. 20°-50° W. with, usually, & high westerly
dip. Within these rocks small east-west shear
zones have been noted. Excepting for the possi-
hility of concealed shear zones along, or adjacent
to, any selected centre line these granitic gneisses
do not, in the light of present information, appear
to offer any abnormal constructional features.

(b) Quartz dolerites.—Both toarse and fine grained
types ocecur, the latter as small intrusives or as
chilled margins of the coarser grained bodies. With
the exception of certain basic rocks in the vicinity
of the gauging weir which shows some schistosity,
these quartz-dolerites are more closely jointed than
the granitic gneisses. Two main joint sets, both
vertical, were noted:—

I—N. 20° W.
II—N. 70° E.

(¢) Relations of Basic Intrusives to Country Rock.
Except in a few cases and over short distances
only, sharp contacts between country rock and
basic intrusives are few. On any interpretation of
the fact map (ref. Appendix II) the majority of
boundaries would be assumed, few approximate,
and still less observed. Evidence suggests that
these intrusive bodies have a dyke form.

There is no evidence, in any particular instance,
as to whether—

(a) the angular relation hetween intrusive and
country rock is vertical or inclined;

the intrusive occupies a shear zone, has
been controlled by joint trends, or
gneissosity. In some instances a parallelism
to joint trends and gneissosity may be
seen;

the junction between intrusive and country
rock is relatively impermeable or no,
whether shattered or otherwise con-
structionally a weak point. Granitic xeno-
lithic material in some of these basic in-
trusives suggests that the latter may apply
in some cases.

(d) The Stream Course.~—The relevant position of
the Wongong Brook lies in a narrow steep sided
youthful valley, approximately 200ft. in depth,
incised in the pre-Cambrian terrain of the Darling
Peneplain. '

Its general course trends about N. 30° W. and
is north flowing. 'The course is divisible into two
elements:—

I.—Between the bridge and the gauging weir.—
In this position the course is approximately parallel
t0:—

(a) Gneissosity of the country rock.
(b) One set of joints in the granitic gneiss.
(¢) Small shear zones in the granitic gneiss.

I1.—South of the gauging weir.—Here the stream
pattern appears to be controlled by the joint system
of the granitic gneiss. Precise knowledge of the
nature of the controlling factor or factors in I,
above, is a prerequisite no matter what centre line
be adopted. ’

()

(©

8. —Selection of Centre Lines.

Geological considerations affecting selection of
a centre line are:—

(a) Uniformity of rock type, or as few rock
types (and consequent junctions) as pos-
sible.

(h) Soundness of rock type.

Within these terms:—

I.—No tentative centre line is confined to one
rock type—all transect granitic gneiss and
quartz dolerite intrusives. Line D shows
an east-west sequence of quartz-dolerite,
gneiss, quartz-dolerite, gneiss. The eastern
quart-dolerites show some schistosity in
places. s

(4)—13981
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II.—With the exception of line D, all other
lines transect gneisses and quartz dolerites
which are normally jointed and, upon such
evidence as is available, sound.

From the above, line D is considered the least
favourable line geologically. There appears to be
no valid reason to guide selection as between lines
A, B, C and E; any such selection being contingent
upon the nature of the ultimate structure and the
economics thereof.

9 —Information Sought.

Regardless of the centre line finally adopted, the
following basic information is necessary:—

I.—The structural nature of the stream chan-
nel between the gauging weir and the
] bridge.

II.—The bedrock (to fresh rock) profile along
the selected line. This information is
gvailable (but requires checking in situ)
for centre lines A, B and D, but only par-
tially so for centre lines C and E.

III.—The angular and physical relationships at
the junction of the basic infrusives and
granitic-gneisses.

10.—Suggested Initial Exploratory Programme.

I—Reference paragraph 9 (I) above—three de-
pressed diamond drill holes intersecting the line
of the stream channel at an approximate depth
of 50ft.-75ft. below bottom of stream. These holes
to be carried across the stream and terminated in
sound rock. It is suggested that these holes be
sited on centre lines B, B and C approximately
40ft. from the centre line of the stream channel—
i.e., a depression angle of 30° below the horizontal.
It is essential that core-logging be by a geologist.

II.—Reference paragraph 9 (II) above—the
checking and, where necessary extending, bedrock
(to fresh rock) profiles along the selected line.
This will involve cleaning out and reconditioning
of existing ftrial shafts or costeans and carrying
these, where necessary, to fresh rock. It is essential
that the shaft or costean sections be recorded by
a geologist.

ITI.—Reference paragraph 9 (III) above—the
angular and physical relationships of basic in-
trusives and granitic gneiss junctions can be ascer-
tained during the course of determining bedrock
profiles by trial shaft or costean.

11 —Summary.

The project is in a pre-Cambrian terrain of
granitic gneisses with minor basic intrusives. In
general both rock types-are well jointed; the granitic
gneisses show minor shear zones. The physical
and angular relations between intrusives and coun-
try rock are not known, neither is the structural
nature of the stream channel between the gauging
weir and the bridge. Five tentative centre lines
were selected in 1922, Line D is not recommended
on geological grounds; there are no valid apparent
geological reasons for preferring any one of the
remaining four to the other—the selection will be
contingent upon nature of dam structure and the
economics thereof. It is desirable to ascertain cer-
tain structures and relationships in and between
the basic intrusives and the country rock, and to
re-examine the bedrock profiles and extend them
where necessary. An initial exploratory programme
is suggested.

Appendix I.

By Professor R. T. PRIDER, D.Sc., Dept. of Geology,
University of W.A.

I have examined the slides and hand specimens
Nos. G1-10 from the Armadale area which you
forwarded for examination on October 17 and my
report on them is as follows:—

G.1 Medium-grained quartz epidiorite (= com-
pletely uralitised quartz dolerite) with acid grano-
phyre segregations. Typical of the uralitised quartz
dolerite dykes of Nullagine or later age of the



Darling Range area. Texture is sub-ophitic, tend-
ing to be masked by recrystallisation of marginal
parts of uralitised pyroxene to a blue-green amphi-
bole. Constituent minerals:—Blue-green and
uralitic hornblende and plagioclase (with some epi-~
dotic alteration) are the essentials with accessory
leucoxenised ilmenite and end-stage quartz. The
light cocloured segregations have a granophyric
texture and consist essentially of plagioclase,
quartz and a micrographic intergrowth of quartz
and felspar. These acid segregations most probably
represent an end-stage product of the dolerite
magma but may be completely metasomatised
granitic xenoliths. .

Origin—Basic igneous dyke rock of late Nulla-
gine (or later) age.

G.2 Granitic gneiss—Constituents are quartz,
highly epidotised and sericitised plagioclase
(original species undeterminable because of ex-
tensive alteration), fairly clear plagioclase (oligo-
clase) and minor amounts of greenish brown bio-
tite and yellow epidote which occur in clotted
aggregates

Origin.—Probably a granitised original sediment
but may be derived from an original granite.

G.3 Medium-grained quartz epidiorite (== com-
pletely uralitised quartz dolerite) with angular in-
clusions of white felspathic rock (no slide available
of these white areas). Constituents of this epidi-
orite are blue-green and uralitic amphibole and
plagioclase with smoky brownish colour and ac-
cessory quartz (often in micropegmatitic inter-
growsh with felspar), apatite needles, and leucox-
enised ilmenite, and some secondary granules of
epidote.

Origin.—Basic igneous dyke rock of late Nullagine
(or later age)—typical of basic dyke suite of Darl-
ing Range.

K}

G .4 Granitic gneiss—The texture is even grained,
granoblastic and there is a marked gneissic struc-
ture visible in hand specimen. The mineral con-
stituents are: Slightly kaolinised oligoclase, some
highly epiaotised plagioclase, quartz, and minor
amounts of brown biotite in clotted aggregates with
granules of epidote. Similar in all respects to G.2
with the exception that the plagioclase is not so
highly epidotised.

G.5 Amphibole-epidote rock.—Consisting almost
entirely of a medium-grained aggregate of yellow
epidote with a minor amount of very pale green to
colourless amphibole. A liftle accessory fine
granular ? sphene occurs in aggregates scattered
throughout the rock.

Origin—Most probably a completely epidotised
epidiorite’ in which the pale coloured amphibole is
relict from the uralite of the parent epidiorite
and the fine granular ? sphene aggregates are
relicts of original ilmenite. It is possible however
that this is an epidote vein (of the type genetically
related to the quartz dolerite magma) but the
absence of gquartz is contrary to this possibility.

G.6 Highly contorted plagioclase-bearing biotite-
chlorite schist—The structure is fine-grained con-
torted schistose with larger porphyroclasts of
plagioclase (to 1mm. diameter) in a schistose
matrix consisting of greenish biotite, green chilorite
(predominant), and granules of epidote,

Origin.—A chlorite schist derived by intense shear-
ing irom a parent basic ingeous rock (such as the
epidiorites described above). This is the type
of rock that we get from the intense dynamic
metamorphism of mnarrow basic dykes in the
Darling Range area.

(.7 Basic pegmatite with an intrusion of medium
to coarse-grained quartz epidiorite (=uralitised
and somewhat recrystallised quartz dolerite). The
epidiorite part of the specimen is that occupying
the slide provided and it is similar in all respects
to G.3, even to containing the smoky brown col-
oured plagioclase. One of the large felspar (ande-
sine) crystals of the pegmatitic part of the speci-
men is present on the edge of the slide provided—
it is the same smoky brown plagioclase and towards
the centre it is altered to a coarse granular ag-
gregate of epidote.
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Origin.—Pegmatitic epidiorite with mediums-
grained epidiorite—from a basgic dyke of late
Nullagine (or later) age. The association of
pegmatitic and normal phases of epidiorite in the
one specimen may be similar to the pegmatite-
aplite association found amongst the acid pegma-
tites. Another slide of the coarser-grained peg-
matitic material is desirable to get any further
with this rock-—at the present I feel that it is not an
unassimilated granitic xenolith as suggested by Mr.
Glance from the field occurrence.

G.8 Medium to coarse-grained quartz epidiorite
(==completely uralitised and slightly recrystallised
quartz dolerite). Coarser-grained but otherwise
similar in all respects to the matrix of G.3 Smoky
felspars characteristic.

Origin.—Basic igneous dyke rock of late Nullagine
(or later) age—typical member of Darling Range
basic dyke suite.

G.9 HMedium-grained quartz epidiorite (== com-~
pletely uralitised and slightly recrystallised quartz
dolerite)—finer grained and darker coloured than
G.8 but otherwise similar in all respects. Smoky
felspars characteristic.

G.10 Coarse-grained quartz epidiorite (= urali-
tised and partly recrystallised quartz gabbro)—slice
shows an angular patch of quartz-plagioclase-
hornblende rock with stout prisms of appatite—
this patch may be an altered granite xenolith but is
more probably a pegmatitic segregation. This rock
belongs to the Darling Range basic dyke suite of
late Nullagine (or later) age.

It will be seenn that all these specimens with the
exception of G.2 and G.4 belong to the group of
late Nullagine basic dyke rocks of the Darling
Range.

REPORT ON DIAMOND DRILLING AHEAD OF
EXISTING COLLIERIES, COLLIE MINERAL
FIELD, W.A.

II—Wyvern Colliery.
By J.H. LORD, B.Sc., F.G-.S.

A drilling programme to prove the eastern exten-
sion of the Wyvern Colliery was carried out by
contractors, McCallum Bros. and Grill, between
September, 1951, and January, 1952, under the
direction of the Geological Survey of Western Aus-
tralia.

This report describes the three holes drilled at
sites shown on the locality plan (Fig. 1).

Drilling Procedure.
The drilling machine (Boyles Bros. BBS-4),
equipment and rig used were similar to that de-
scribed in previous reports on drilling at Collie.

At each site a 65ft. tubular steel tower was
erected allowing the rods to be broken in 50ft.
lengths.

Bentonite mud was successfully used as the drill-
ing fluid and no casing was required in any of the
holes. No drilling hazards, such as cavities, arte-
sian water, jammed rods, etec.,, were encountered
in any of these holes.

After the completion of the first hole a shale
shaker was inserted in the mud circuit. In this
machine the return mud passes over a vibrating
screen on which is retained and discarded the
coarser cuttings, while the mud with some finer
cuttings passes through to be used again. After
the insertion of the shale shaker the following
improvements were noted and may be attributed
to its use:—(a) Longer life for each batch of mud,
(b) less stoppages and wear on the mud pumps
and (c) longer life for the diamond bits. It can
be concluded that a shale shaker is a necessity
when drilling this type of strata with mud.




The distribution of the shifts on the various
operations is set out in Table I. When drilling, two
12-hour shifts were worked. Once again, the per-
centage of man-shifts expended on setting-up and
dismantling the plant shows that this type of plant
is not suitable for short holes.

The rate of drilling per man-shift (eight hours)
for the whole programme was 5.7ft., the best rate
being on No. 3 hole, namely, 6ft. This is better
than the best rate of 5.3ft. on the Proprietary
programme and 4.7ft. of Australian Drillers.
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Table II is a study of operations on shifts when
drilling took place. After reducing the 12-hour
shifts to an eight-hour basis, the average rate of
drilling for the three holes was 15.9ft. per shift, as
compared with 14.8ft. on the Proprietary pro-
gramme and 19.0ft. of Australian Drillers. As pre-
viously stated in the Proprletaly programme’s re-
port! the lower footage is due to fatigue produced
by the 12-hour shift and to higher core recovery.
11951 Lord, J. H.: Report on Diamond Drilling Ailead of

Exlstmg Couieries, Collie Mineral Field, W.A Pro-
prietary Colliery. G.S.W.4. Annual Report 1950.

Table L.

TIME DISTRIBUTION FOR DRILLING AHEAD OF THE WYVERN COLLIERY.

i

Hole No. 1 (655 ft.). Hole No. 2 (1,211 ft.). | Hole No. 3 (1,207 t.).
Operation. Percent- Percent- Percent-
Shifts.* Man- age of Shifts. Man- age of Shifts. Man- age of
Shifts.* Man- Shifts. Man- Shifts. Man-
Shifts. T Shifts. Shifts.
Drilling - 23 49 ' 63 54 109 4 52 104 71
Breuk-downs, mud-
mixing, mainten- :
ance, eto. 5 10 7 2 2 1
Setting-up and dis- ‘
mantling plant .. 11 44 37 9 42 19 12 44 22
Fishing for lost tools
Total 34 93 68 161 66 150
‘ (117)F (220)F | (202)t

* All shifts and man-shifts are of 12 hours duration when drilling.

1 All shifts adjusted to 8-hour shifts for

percentage purposes.

Table II.

TIME DISTRIBUTION WHILE DRILLING, AND CORE RECOVERY.

' Below 100 feet. Percentage
Number of Total Average Core
Driller. Shifts* Footage Footage Core Percentage | LECOVELY
Drilling. Drilled. per Shift. | p o Cered Core 8 fmi{ 2711;016
(feet). Recovery. ‘
Wyvern Hole No. 1.
McCallum, K. 10 279 27-9 156 55-9
Grill 10 279 27-9 163 59-1
Miscellaneous 3 97 32-3
Total 23 655 28-5 319 57-5 53-7
Wyvern Hole No. 2.
MoCallum, K. . 25 465 © 18-6 275 61-5
Grill . - 28 723 25-8 426 64-5
Miscellaneous 1 23 23-0 s
Total 54 | 1,211 22-4 701 63-1 1 58-4
I ]
Wyvern Hole No. 3.
MecCallum, K 25 506 20-2 329 71-5
Grill 27 701 26-0 419 64+8
Total 52 ) 1,207 23-2 748 67-6 ‘ 63-3
. | !

* 12-hour shifts.



Core Recovery and Log.

As shown in Table I1 the core recovery in Nos.
1, 2 and 3 holes was 54, 58 and 63 per cent.
. respectively, giving an average of 58 per cent. This
is lower than the recovery in the Proprietary pro-
gramme (62 per cent.) but still better than Aus-
tralian Drillers (52 per "cent.).

Pig. 2 shows the core recovery graph for the
three holes.

The strata encountered were typical of the soft
Permian coal measures at Cellie. In the detailed
log the terms “soft” and “hard” are used only to
indicate a variation from the average at Collie.
A summarised log of each hole showing sediments
and coal seams (3in. and thicker) is attached as
Appendix I. These logs are shown as columnar
sections in Fig. 3.

Complete detailed logs of each hole have been pre-
pared and are available at the Geological Survey.

Geology.

The Wyvern Colliery, which extracts the No. 1
seam of the Collie Burn horizon or formation,
encountered a major fault approximately 20 chains
down the dip, with an upthrow to the south. As
the boundary of the coal measures is only a quarter
of a mile to the south, mining was abandoned in
that direction as it is considered that the area
would be considerably faulted. Westwards along
the strike the coal is also approaching the boun-
dary of the basin. In consequence, this drilling
was located to the south-east of the existing work-
ings in order to prove the extent of the seam in
that direction, the only one available for the future
development of the colliery.

The No. 1 hole was sited (see Pig. 1) to inter-
sect the seam at a shallow depth, but south of the
fault in the top left-hand workings. This hole
intersected the No. 1, Wyvern, seam at approxi-
mately 225ft., but the core recovery was poor.
The No. 2 seam was intersected at 286ft. with
similar recovery, but the No. 3, Phoenix, and No. 4,
Griffin, seams were intersected approximately
where anticipated, namely, 347 and 637ft. respec-
tively, with good recovery.

The No. 2 hole was sited (Fig. 1) down the dip
from No. 1, to.be as near the main dip fault
as possible. Apparently it was very close to this
fault because the dip of the strata encountered
was variable from 30 to 45 degrees and the shales
showed many slip planes. The coal seams were
at a greater depth than anticipated and the thick-
ness of sediments between each was greater. GGood
core recovery however provided positive identifica-
tion of the seams No. 1 to No. 4 at depths of
647, 725, 815 and 1,199ft. respectively.
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In this hole a 6ft. 11lin. seam was intersected
at 338ft. some 300ft. above the No. 1 seam of the
Collie Burn horizon. This seam can be correlated
with a similar seam located in Bore 51 on Pros-
pecting Area 54%*. Owing to its resemblance to the
Cardiff type rather than Collie Burn type of coal
it can be used as the marker for the bottom of
the Collie Cardiff formation. No number or name
will be given to this seam until the strata between
it and the No. 2, Neath, seam have been satisfac-

‘torily drilled.

The No. 3 hole was sited (see Fig. 1) some
distance to the south-east of the previous two
holes, but it did not locate definitely the Collie
Burn seams. Near a depth of 352ft. the strata
appeared similar to the roof strata of the No. 1,
Wyvern seam, but only a 6in. seam of coal existed
(no core loss). At a depth of 448ft. a 5ft. 8in.
seam resembling the No. 2 seam was intersected,
while a 6ft. 8in. at 670ift. resembled the No, 3,
Phoenix, seam, but the No. 4, Griffin, seam was not
located and drilling was stopped at 1,207ft. The
strata in this hole were more settled than in No. 2
hole and dips varied from 10 to 15 degrees.

There is no obvious reason for the non-existence
of all the Collie Burn seams in this hole. It could
be explained by a suitably placed fault. A similar
problem was experienced when drilling at site L® on
lease 152 (see Fig. 1). Also old shallow bores
westwards from the abandoned Collie Burn Colliery
have not established the existence of the seam.

Although this area between the Wyvern and
the Collie Burn Collieries has often been quoted,
by uninformed authorities, as a desirable colliery
site, this limited drilling shows that the area re-
quires systematic drilling with a suitable mobile
plant to establish the behaviour of the seams.

The drilling just completed has proven a narrow
strip of coal from the present workings to bores
Nos. 1 and 2, containing nearly 700,000 tons of
coal for extraction by the Wyvern Colliery, assum-
ing the seam to average 9ft. in thickness. At the
same time it has proved considerable extensions
to the Phoenix and Griffin Collieries.

If only 50 per cent. of this coal is extracted it
represents a life of five years for the Wyvern Col-
liery at the 1951 production rate of 70,000
tons.

QUALITY OF COAL.

The detailed analyses carried out on samples
submitted to the Government Chemical Labora-
tories are shown in Table III.

21950, Lord, J. H.: Report on the Exploration of the
Southern Portion of Prospecting Area 54, Collie Min-
eral Field, W.A. G.S.W.4. Annual Report, 1950.

31950. Lord, J. H.: Progress Report on Diamond Drilling,
Collie Mineral Field, W.A. (2) Bore No. 2—Site L.
G.S.W.A. Annual Report, 1950.

Table IIT.
Proximale Analyses of the Thicker Seams Intersected while Drilling Ahead of the Wyvern Colliery.

Dry and Ash
A . :
()Ihg{)“ Thick- | Formation, Identification of s Recelved Free. Ash Colour
:,0~ Depth. | ness of Seam and Thickness Dry [
a 951) Sample. Proven. Moist~ Ast Vol. Fixed | Calorific] Vol. Calorifie | Basis. Ash.
ure. ASD. | Matter. | Carbon. | Value. | Matter. | Value.
Diamond Drilling Bore No. 1.
Feet. f6. in. COLLIE BURN % % % % B.Th.U % B.Th.U %
. il 0 i (]
%gggg gg?‘, 1 g Portions of No. 1, Wyvern 20-0 4-95 32-3 42-75 9,630 43-0 12,840 62 Hawn
15059 b : - » o . 20-0 3-9 33-25 42-85 | 10,185 43-75 | 13,390 49 Brown
oot :352 : 18 No. 3, Phoenix, 5ft. 1in. %88 42'85 26-75 44-20 9,225 37-75 13,020 11-3 Brown
18261 | 837 | 3 9 } - . 20-0 5.3 | 27’9 | 46's :
No. 4, Griffin, S ft. 3 in, ... 2 9,925 37-4 13,280 6-6 Red-brown
18262 | 641 | 2 9 i M b 9000 5-8 | 28.55! 45-65 | 9,670 | 38-5 | 13,040 | 7-25 | Red-brown
Diamond Drill Bore No. 2
18822 338 6 11 CARDIFF ... 20-0 8-8 24-7 46-5 2 . . ‘ -whi
soson " s COLLIE BUK 5 9,275 34-7 13,020 110 Off-white
2 2 No. 1, Wyvern, 8 ft. 0in, | 200 4:0 | 204 | 46:6 | 9,965 | 3365 | 13,120 | 5-0 | Red-brown
205301 S0 1 39 S0 N yver 200 4-4 | 30-35 | 45-25 | 10,070 | 40-02 | 13,320 | 55 | Red-brown
e s 58 No. 2, 6 ft. 0in. 200 565 28-05 46-30 9,870 37-65 | 13,270 7-05 | Red-brown
;0551 819 5 g }No. 3, Phoenix, 6ft. 7 in. 20-0 4-3 27-85 47-85 | 10,000 36-75 | 13,220 5.4 Brown
51914 1199 23 ) ) ’_ . 20-0 755 27-75 44-70 9,520 38-3 13,160 9.7 Brown
y No. 4, Griffin, 7 ft. 1in. ... 20-0 5-5 29-2 453 9,980 392 13,400 69 Red-browh
Diamond Drill Bore No. 3.
(ng%?_ s Lo x ‘Q%I;LIE BURN
5 No. 2 (7)), 5 ft. 8in. 20-0 4-95 27-15 47-90 9,950 36-2 13,250 +2 Red
%%%g 18;(2)“ 3 2 No. 3 (?), 6ft. 8in. 20-0 28 29-4 47-8 10,160 38-1 13,150 3.5 Red
,0725 2 4 20-0 5-3 27-4 47-3 9,855 36-65 | 13,180 -6 Salmon
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The samples submitted as No. 1, Wyvern, seam
analysed typically for that seam with low ash, 4.2
per cent, in Bore No. 2, and a calorific value of
10,000 B.Th.Us. on a 20 per cent. moisture basis.

The analyses of the No. 3, Phoenix, seam were
more variable due to the mixture of coal and car-
bonaceous shale bands near the floor of the seam.

The No. 4, Griffin, seam which averaged 7ft. 8in.
in thickness in the two intersections had a calorific
value of approximately 9,800 B.Th.Us. with 5.5 per
cent. ash on a 20 per cent. moisture basis.

CONCLUSION.

The drilling ahead of the Wyvern Colliery showed
that the seams may only have a limited extent
in the only remaining direction possibie for de-
velopment, namely, to the south-east. The Wyvern
seam has some 700,000 tons of coal available, while
the Phoenix and Griffin seams were shown to exist
below.

The quality of the coal is similar to that being
extracted from the collieries concerned at the
moment.

It is recommended that the area between the
Wyvern and the abandoned Collie Burn Colliery
be systematically drilled with a suitable mobile
plant.

Appéndix I
Government Drilling ahead of Collieries.
Hole: Wyvern No. 1 (M.L. 350).
Drilled by: McCallum Bros. & Grill.
Logged by: J. H. Lord.

Commenced: 24th September, 1951.
Completed: 9th October, 1951.

Depth (feet). Summarised Log.
0 - 25(?) Lake deposits.
25 - b58% Sediments.
583~ 59 COAL (3in.).
59 - 841 Sediments.
8441~ 843 COAL (3in..
844~ 102%  Sediments.
1023- 103% COAL (10inJ).
1034~ 103%  Sediments.
103%- 105 COAL (1ft. 3in.).
1056 - 132 Sediments.
132 - 132% COAL (3in.),
1324~ 135%  Sediments.
135%- 136 COAL (4in.).
136 - 222% Sediments.
222%- 224 COAL (1ft. 2in.).
224 - 225 Sediments.
225 - 237(?) COAL. (No. 1, Wyvern, seam, but

poor core recovery).

Sediments.

COAL. (No. 2 seam, only a few
chips recovered).

237(2)-286(?)
286(?)-291(?)

291(?)-347 Sediments.

347 - 3534 COAL (6ft. 6in.). (No. 3, Phoenix,
seam).

353L4- 3644 Sediments.

3644~ 365 COAL (6in.).

365 - 425 Sediments.

425 - 426% COAL (1ft. 3in.).

4261~ 466} Sediments.

4664~ 468 COAL (1ft. 8inJ.

468 - 4994  Sediments.

4994~ 500% COAL (1ft. 2in.).

500%- 540 Sediments.

540 - 541 COAL (11inJ.).

541 - 637 Sediments.

637 - 645 COAL (8ft. 3in.). (No. 4, Griffin,
seam).

6454~ 655 Sediments.
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Hole: Wyvern No. 2 (M.L. 318).
Drilled by: McCallum Bros. & Grill.
Logged by: J. H. Lord.
Commenced: 20th October, 1951.
Completed: 28th November, 1951.

Depth (feet). Summarissed Log.
0 - b50(?) Lake deposits.
50 - 3223% Sediments.

322§~ 323% CCAL (8in.).

323%~ 338 Sediments.

338 - 345 COAL (6ft. 11in.).

345 - 354% Sediments.

3542~ 3564 COAL (1ft. 9inJ.

3564~ 4023 Sediments.

402%- 4051 COAL (2ft. 6in.).

4054~ 416% Sediments.

41645~ 417 COAL (5in.).

417 - 482 Sediments.

482 - 483% COAL (1ft. 9inJ).

483%- 504 Sediments.

504 - 505% COAL (1ft. 2in).

505%- 647 Sediments.

647 - 656 COAL (9ft). (No. 1, Wyvern,
seam.)

656 - 725 Sediments.

725 - 731 COAL (6ft.). (No. 2 seam.)

731 - 815 Sediments.

815 - 821} COAL (Gft. 7in.). (No. 3, Phoenix,
seam.)

821%- 859 Sediments.

859 - 859% COAL (10in)).

859%- 900% Sediments.

9003~ 9013 COAL 1ft).

9014-1002 Sediments.

1002 -1002% COAL (4in.).

10024-1019 Sediments.

1019 -1020% COAL (1ft. 3in.).

10201-1068% Sediments.

10684-1072% COAL (3ft. 10in.).

1072%-1120% Sediments.

1120%-1122 COAL (1ft. 8in.).

1122 -1199 Sediments. )

1199 -1206 COAL (7ft. lin.). (No. 4, Griffin,
seam.)

1206 -1211 Sediments.

Hole: Wyvern No. 3 (M.L, 350).
Drilled by: McCallum Bros. & Grill.
Logged by: J. H. Lord.
Commenced: 17th December, 1951.
Completed: 29th January, 1952,
Depth (feet). Summarised Log.

0 - 40 Lake deposits.
40 - 51 Sediments.
51 - 531 COAL (2ft. 2in.).
53%4- 541 Sediments.
544~ 55 COAL (10in.).
55 - 132% Sediments.
1324~ 1343 COAL (2ft. 2in.).
1343~ 154 Sediments.
154 - 155% COAL (1ft. 4in.).
155%- 208 Sediments.
208 - 209 COAL (1ft. 0in.).
209 - 290 Sediments.
290 - 290§ COAL (10in.).
2903- 352% Sediments.
352%- 353 COAL (6inJ).
353 - 360% Sediments.
3604~ 361 COAL (8in.).
361 - 447F Sediments.
4473- 4535 COAL (5ft. 8in.). (No. 2 seam (?).)
453%~ 567 Sediments.
567 - 5674 COAL (6in.).
5673~ 6605 Sediments.
6603- 661 COAL (3in.).
661 - 670% Sediments.
670~ 677+ COAL (6ft. 8in.). (No. 3 seam (?).)
6774~ 1734%  Sediments.
734%- 735 COAL (7in)).
735 - 953% Sediments.
953%- 955 COAL (1ft. 5in.).
955 - 0995%  Sediments.
995%- 997} COAL (1ft. TinJ.
9973~ 1063%  Sediments.
106334~ 10632 COAL (4ino.



Depth (feet). Summarised Log.
10635~ 1072%  Sediments. -
-1072%- 1075 COAL (2ft. 4in.).
1075 - 1181 Sediments.

1181 - 1182% COAL (1ft. 2in.).
1182}~ 11833 Sediments.

11833- 11844 COAL (9in.).

11844~ 1185% Sediments.

11854~ 1186 COAL (7in.).

1186 - 1207 Sediments.

REPORT ON DIAMOND DRILLING AHEAD OF
EXISTING COLLIERIES, COLLIE MINERAL
PIELD, W.A.

IIT.—Stockton Colliery.
By J.H,LORD, B.Sc.

A drilling programme to determine the attitude
of the coal seams on the south-west side of the
Stockton Colliery was carried out by contractors,
McCallum Bros. and Grill, between February and
November, 1952, under the direction of the Geologi-
cal ‘Survey of Western' Australia. The position of
the three holes drilled is shown on the locality
plan (Fig. 4).

The machine and equiment used was similar to
that described in the previous report* on drilling.

In the No. 2 hole it was necessary to case to
300ft. due to loss of fluid from the hole. Later
the rods became stuck at a depth of 1,861ft. When
fishing operations were abandoned 520ft. of drill
rod and core barrel with a diamond bit and reamer
remained in the hole.

The No. 3 hole, the deepest on the coalfield, was
abandoned at 2,340ft. because the mud-pumps were
unable to operate satisfactorily. It was intended
to drill this hole through to the basement to serve
as the proposed bore at site J in the deep drilling
programme.

Core Recovery and Log.

Fig. 5 shows the core recovery graph for the
three holes, which was 47, 67 and 824 per cent.
for Nos. 1, 2 and 3 holes respectively, giving an
average of 71 per cent. This is the best core
recovery obtained at Collie with this drill.

A summarised log of each hole giving sediments
and coal measures (3in. and thicker) is attached as
Appendix I. This is shown also as a columnar
section in Fig. 6.

A detailed log of each hole has been prepared
and is on file at the Geological Survey.

Geology. .

The south-west boundary of the Stockton Col-

liery, which extracts the Nos. 2 and 3 seams of

the Collie horizon, is a down-throw fault of hitherto

unknown displacement. Seven calyx bores were

drilled some years ago by the company to locate
the displaced seams, but without any success.

The No. 1 hole was drilled at a site as shown
on Fig. 4 and intersected the Collie horizon. The
No. 1 seam was only 3ft. 9in. thick; the No. 2
seam was 12ft. 2in. at a depth of 550ft., while the
No. 3 seam was 14ft. 3in. thick at a depth of 576ft.
The hole was continued to a depth of 700ft. but no
furé;h;r seams of economic interest were inter-
sected.

This hole indicates that the fault has a down-
throw of some 4501t.

The No. 2 hole was drilled at a site as shown
on Fig. 4. This hole intersected two seams 5ft. 8in.
and 6ft. at 117 and 370ft. respectively, which
appear to belong to the Collie Burn horizon.
Analyses confirm this idea. At a depth of 1,109ft.
a 5ft. 3in. seam was intersected, but immediately
below it a fault zone was encountered. No further
significant seams were found.

41952,

Lord, J. H.: Report on Diamond Drilling Ahead of
Existing Collieries, Collie Mineral Field. II. Wyvern
Colllery. G.S.W.A. Annual Report, 1952.
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This seam is thought to be the No. 1 seam of
the Collie horizen, the No. 2 and No. 3 seams hav-
ing been displaced by the fault. This fault is not
thought to be the one forming the boundary of
the Stockton Colliery, but an additional parallel
fault producing a total displacement between the
colliery workings and this hole of at least 650ft.

The No. 3 hole was drilled at the position shown
on Fig. 4. It intersected several seams of the
Collie Burn horizon before encountering the Collie
horizon at depth. The No. 1 seam of this horizon
could not be identified but the No. 2 seam was
present at 1,180ft., being 13ft. 2in. thick, while the
No. 3 seam was at 1,208ft., being 14ft. 6in. thick.

This hole (No. 3) is situated down the antici-
pated dip from the No, 1 hole and the results show
that the dip between these two holes is 154 degrees
(1 in 3.6), which is considered rather steep. In
consequence it is considered that there is a fault
between these two holes which may be identical
with that encountered in No. 2 hole.

At 1,380ft. and 1,5672ft. in No. 2 and No. 3 holes
respectively, an interesting formation consisting
of very fine-grained sandstones, siltstones, shales
and mudstones, was intersected. Neither hole pene-
trated the formation but proved a thickness of
481 and 768ft. respectively.

The siltstones were white to light grey and the
shales greenish to bluish-grey but both tended to
become brownish-grey at depth.

In the formation occasional calcareous bands
were found both in the siltstones and shales. As
sufficient carbonate reaction was found in some

sections it was logged as limestone. The Gov-
ernment Chemical Laboratory analysed some
samples:—
Lab. No.: 10743 (No. 2 Hole at depth of 1,512ft.).
Per cent.
Silica, SiO: 71.48
Magnesia, MgO 0.48
Lime, CaO ... 5.56
Carbon dioxide, CO 3.94
equal to MgCO; 1.00
CaCQOs 7.8
Note: Lime in excess, CaO 1.20

Lab. No.: 10744 (No. 2 Hole at depth of 1,671ft.).

Per cent.
Silica, SiO. 47.73
Magnesia, MgO 0.54¢
Lime, CaO 19.56
Carbon dioxide, CO 15.47
equal to MgCO; 113
CaCOs 33.84
Note: Lime in excess, CaO 0.6
Another sample from hole No. 3 at 2,123ft

showed approximately 60 per cent caleium carbon-
ate.

The calcium carbonate was of chemical origin,
having been precipitated in the strata. Near these
calcareous bands occasional veins of cacite were
present, cutting across the strata.

No fossils were found during the logging of this
formation except for occasional minute fragments
of plant remains. Thirty-nine samples from the
No. 2 hole were submitted to Miss I. Crespin of the
Bureau of Mineral: Resources for microfossil
determination. TUnfortunately no fossil evidence
was found.

The most remarkable feature of this formation
was its structure. This formation of shales, mud-
stones, siltstones and fine-grained sandstones had
been subjected to severe slumping during its de-
position. This had resulted in intense complicated
minute folding and faulting as shown in Fig. 7
(samples Nos. 2 and 4). Intraformational breccia
(known also as “glide breccia” or “edgewise con-
glomerate”) had also been developed. An example |
of this breccia is shown in Fig. 7 (sample 3).
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FIG. 7~—Photographs of Core from Stockton No. 2 hole, Collie Mineral Field, showing two views of
each specimen.

No. 1.—Depth 1,205 ft.: Small fault in Coal Measures.

No. 2—Depth 1,432 ft.: Fluvial-glacial sediments of the Stockton Formation showing
slump structures.

No. 3.—Depth 1,444 ft.: Intraformational Breccia formed at the junction of siltstone and
shale in the Stockton Formation.

No. 4—Depth 1,519 ft.: Fluvial-glacial sediments of the Stockton Formation showing
e slump structures.
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ndstone dykes and slump-ball structures were grained sediment (rock flour) reached the basin.
als%aobserved. v i These sediments, which were defposweg on a stegplg
i i iousl sloping surface, built up this formation in whicn
in%&;?gﬁ’%ﬁ%ﬁ%ﬂfe;ﬁ ?t? Cg&ntﬁf,%d Sﬁlc',?;,/loslécg intense slumping took place. It may be found later
structures nor was it so thick, it was not studied that in the ce;tref of t]%? magldbﬁf;? z’ggrgh}‘é?{; er;g
closely. A thin section of this formation, which was slumping in this torma 10Itl a R e
encountered in bores at Site C and E in the north- deposited was not so great, as as  ca t
eastern basin® near the basement was underlain north-eastern basin. This new formation supports

by what was logged as conglomerate, which on the present idea of the origin of this coal basin.
closer examination proved to be a fillite. ~Unfor- . Although there is no distinct break between the
glénaégly ghile beItIsemezn \évas ngt r(a;lq ef 11;11 tior(i top of this formation and the coal measures, there
ockton holes INos. » and o where vils lorma o is a transition from sediments produced by ice
as enoountered in the main pasin, | URUL WS erosion o sediments produced by water orosion,
i a se si and shales o

this formation, or to prove if tillite is present It is suggeste ¢ the S

fluvio~-glacial origin should be known as the Stock-
between it and the granite basement. téln Fogrglation. g
It would appear that at this stage in the Per-

mian period there were retreating mountain

glaciers in the vicinity of the Collie basin. The . Quality of Coal.
tillite was deposited and later as the glaciers re- The detailed analyses carried out on samples
treated only the melt waters carrying the fine- submitted to the Government Chemical Labora-

- - tories are shown in Table I.
51950. Lord, J. H.: Progress Report on Diamond Drilling,

Collie Mineral Field. (1) Bore No, 1—8ite C. (2) Bore 51952. Lord, J. H.: Collie Mineral Field. G.S.W.A. Bulletin
No. 3—Site E. G.S.W.A. Annual Report, 1950, 05, . 106-T. e eld

Table I.

Prozimate Analysis of the Thicker Seams Intersected while Drilling Ahead of the Stockion Colliery.

. Dry and Ash
As Received. r
Chem. Thick- | Horizon, Identification of eive Free. Ash Colour
Lab. | Depth. | ness of Seam and Thickness ) Dry of
(193’2) Sample. Proven. Moist- Ash Vol. Fixed | Calorific| Vol | Calorific| Basis. Ash,
| ure. . Matter. | Carbon. | Value. | Matter. | Value.
Diamond Drill Bore No. 1.
Teet. | ft. in. % | % 9 % |BThU.; % |BThU.| 9
7088 473 3 9 COSIé%iE HORIZON, No. 1 | 200 10°4 22/‘?6 47@0 8,85}{) 32A35 1%,78% 13@0 Brown
B B 3G frecsemmoan | 82 88 B0 e ) ) g1 gl g ) po
g B . . . - . 5 . s . almon
7091 576 | 10 0 : 20-0 15-4 20-7 43-9 8,230 | 32:1 | 12,720 | 19-2 | Brown
7002 | 586 | 4 3, }NO' 3 Seam, 14ft. 3in. ... | 554 70 | 23-3 | 407 | 9370 32.0 | 15880 | 8.8 | Brown
Diamond Drill Bore No, 2.
BAS| BE| 35| CoMmR RN MOWION| s | g8 ) 9| s ) dmo) @) 4B
2. . - . B A A 4. °
9439 | 1,109 5 3 c%gglm HORIZON, No. 1| 20-0 10-4 21-5 48-1 9,190 | 30-9 %g,zfg 13-1 B£82§§i
Diamond Drill Bore No. 3.
16479 102 2 1 | COLLIE BURN HORIZON | 20-0 4:35 | 27-8 48-35 1 9,710 | 36-1 | 12,830 5:4 | Red
igig(l) gg 7 g gg:g i:gs ggg ig-é_ g,goo 38-25 | 12,900 4-0 | Red
16644 | 1,104 | 2 0 | COLLIE HORIZON | 20-0 88 | 24.0 | dr-9 9§3gg 3;:5; %3:!1)88 1?285 %23
16645 | 11134 | 2 11 20-0 9.4 228 47-8 9,260 | 32-3 | 13,110 | 11-75 | Red
i%‘;%g %,%53* 2 (1) gg:g %g'g 21-95 | 45-75 | 8,670 | 8245 | 12,800 | 154 | Red
16000 | 11831 | 4 0 | bNo. 2 Seam, 13ft. 2in 200 | 12.1 531 ig'g 000 | 330 | izAe0 | T | Dok fawn
,183% . 2 Seam, . SN : ,650 | 33-0 12,740 15-1 | Dark fawn
16910 | 1,187 | 5 2 20-0 13-9 21-8 44-3 8,460 | 33-0 | 12,820 | 17-4 | Dark fawn
mgn 1,2085 | 4 0 200 6.0 22.7 51-3 9,745 | 80-7 | 13,180 7-5 | Dark fawn
16912 | 12128 | 4 0 |l o genn 1445 6im, .. | 200 8-8 22-6 486 9,285 | 81-7 | 13,040 | 10-9 | Dark fawn
16913 | 1,216% | 3 0 20-0 8.7 23-1 482 9,240 | 32-4 | 12,940 | 10-8 | Drak fawn
16914 | 1,219} | 3 6 20-0 5.9 231 51-0 9860 | 31-1 | 13,300 7-4 | Dark fawn
16915 | 1,268 2.6 20-0 12-6 217 45-7 8,910 | 821 | 13,220 | 15-7 | Dark fawn
The samples from the seams encountered in the Appendix I.
upper portions of the No. 2 and No. 3 holes G ) N _—
analysed typically with the Collie Burn horizon, overnment Drilling ahead of Collieries.
e.g., low ash content. Hole: Stockton No. 1 (M.L. 358).
Of the Cpllie horizon seams inpersected, the No. Drilled by: McCallum Bros. & Grill.
2 seam, which averaged 13%ft. thick, had an aver- Logged by: J. H. Lord
age calorific value of 8,300 B.Th.Us. with 14 per ‘d"7t. M ” 1
cent. ash on a 20 per cent. moisture basis. The Commenced: Tth March, 1952.
No. 3 seam, which averaged 14}ft. thick, had an Completed. 21st March, 1952.
average calorific value of 9,060 B.Th.Us. with 10 Depth (feet). Summarised Log.
per cent. ash on a 20 per cent. moisture basis. 0 - 28 Lake deposits.
These results are in keeping with previous know- 28 - 306 Sediments.
ledge for the complete seams. If selected portions 306,' 3075 coOAL (1ft. 2in.).
of the seams were mined the quality could be 3074~ 415 Sediments.
improved, 415 - 415% COAL (3inJ).
415%- 464 Sediments.
Conclusion. 464}- 464% COAL (3in.).
The drilling to the south-west of the Stockton 2%“: gg% ggjgge?;?t 9in.)
Colliery showed that the displacement of the seams 476%- 491 Sediments. o
by the boundary fault is at least 450ft. and that 401 - 4913 COAL (7in.)
additional parallel faults may exist. Additional 4913- 5502 Sediments.
drilling is required, particularly to the north-west, 5502 5621 COAL (1{th 94 includi 24
before the mining possibilities in this area can be - ® ; jo e molucing  Zin.
assessed iron concretion—Stockton upper
: . seam).
The seams encountered were similar in thickness 562%- 576 Sediments.
and qulzlzhty to those being extracted at the Stock- 576 - 592% COAL (14ft. 3in.—Stockton lower
ton Colliery.

seam). :



(feet).
637%
6393
6543
655%
700

Depth
592%-
637%-
639%-
6543~
6555~

Summarised Log.
Sediments. '
COAL (2ft. 2in.).
Sediments.

COAL (1¢in.).
Sediments.

Hole: Stockton No. 2 (M.L. 359).
Drilled by : McCallum Bros. & Grill.
Logged by: J. H. Lord.
Commenced: 2nd April, 1952.
Abandoned: 1st August, 1952,

Depth (feet).
0 - 30
30 - 1013
1014~ 102
102 - 105
105 - 105%
10564~ 116%
1163~ 1223%
1225~ 211%
2114~ 213%
2134~ 221%
2213~ 224%
224%- 289
289 - 289%
289%- 313%
313%- 314
314 - 3543
3543~ 356
356 - 369%
3694~ 375%
3754~ 402%
4023~ 404
404 - 433%
433%- 4343
434%- 435%
435%- 436%
4364~ 4663
4664~ 467%
4674~ 478%

Depth
478%-
479%-
534 -
536%-
591%-
592 -
6013~

(feet).
4793
534
536%
5912
592
601%
603

603 - 042
942 - 042%
9424-1,049
1,049 -1,060%
1,0505-1,061%
1,0613-1,062%
1,062%-1,071%
1,071%-1,072.
1,072 -1,095%
1,095%-1,096
1,096 -1,109
1,109 -1,1143
1,1144-1,1163
1,1164-1,116%
1,116%-1,206%
1,206%-1,207
1,207 -1,861

Summarised Log.
Lake deposits (Pliocene).
Sediments (Permian coal measures).
COAL (9in.).
Sediments.
COAL (4in—poor quality).
Sediments.
COAL (5ft. 8in.).
Sediments.

© COAL (2ft. lin.—poor quality).

Sediments.

COAL (2ft. 10in.—poor quality).
Sediments.

COAL (6in—poor quality).
Sediments.

COAL (10in.—poor quality).
Sediments.

COAL (1ft. 3in.).

Sediments.

COAL (61t.).

Sediments.

COAL (1ft, 8in.—poor quality).
Sediments.

COAL: (8in.).

Sediments.

COAL (8in.).

Sediments.

COAL (1ft.).

Sediments.

Summarised Log.
Coal (1ft. 2in.).
Sediments.
Coal (2ft. Tin.).
Sediments.
Coal (10in.).
Sediments.
Coal (1ft. 2in.—contains

shale bands).
Sediments.
Ceoal (3in.).
Sediments.
Coal (1ft. 8in.).
Sediments.
Coal (8in.).
Sediments.
Coal (6in.).
Sediments.
Coal (10in.).
Sediments.
Coal (5ft. 3in.),
Sediments.
Coal (5in.).
Sediments.
Coal (2in.).
Sediments.

thin

Hole: Stockton No. 3 (Deep Drill Site J) (M.L. 358).
Drilled by: McCallum Bros. & Grill.

Logged by: J. H. Lord.
Commenced: 20th August, 1952.
Abandoned: 21st November, 1952.

Depth (feet).

0- 32
32 - 102
102 - 104%
104%- 117
117 - 1243
124%- 201%
201%- 203
203 - 2163
216%- 218%

Summarised Log.
Lake deposits (Pliocene).

Sediments (Permian Coal
Measures—sandstones and
shales).

COAL (2ft. 3inJ.

Sediments.

COAL (7ft. 2in.).

Sediments.

COAL (1ft. 4in.—poor quality).
Sediments.
COALs (2ft.—poor quality).
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Depth (feet). Summarised Log.

2184~ 2293 Sediments.

229%- 2313 COAL (1ft. 1llin—poor quality).
231%- 270% Sediments.

2703- 271 COAL (3in.).

271 - 286 Sediments.

286 -~ 287} COAL (1ft. 3in.).

2874~ 306 Sediments.

306 - 307 COAL (1lft.—poor quality).
307 - 3653 Sediments.

365%- 366 COAL (8in~—poor quality).
366 ~ 366% Sediments.

3664~ 367% COAL (1ft. 4in.——poor quality).
367~ 396 Sediments.

396 - 398% COAL (2ft. 9in.).

3984~ 424 Sediments.

424 - 425% COAL (1ft. 5in.).

4254~ 501 Sediments.

501 - 5022 COAL (1ft. 9in.).

5023~ 572 Sediments.

572 - B3 COAL (1lft.—poor quality).
573 - 635% Sediments.

6354~ 636 COAL (6in.).

636 -1,048% Sediments.

1,048%4-1,049% COAL (9in.—poor quality).

1,0494-1,104 Sediments.’

1,104 -1,106 COAL (2ft.).

1,106 -1,113% Sediments.

1,113%4-1,116% COAL (2ft. 11lin..

1,116%4-1,145 Sediments.

1,145 -1,148 COAL (3ft. linJ).

1,148 -1,1724 Sediments.

1,1724-1,173% COAL (1lin.).

1,173%-1,179% Sediments.

1,1794-1,192% COAL (13ft. 2in—Top Stockton
seam).

1,192%-1,208% Sediments. -

1,208%-1,223 COAL (14ft. 6in.—Bottom Stock-
ton seam).

1,223 -1,268 Sediments.

1,268 -1,270% COAL (2ft. 6in.).

1,2704-1,273 Sediments.

1,273 -1,273% COAL (8in.).

1,273%-1,289% Sediments.

1,2894-1,2914 COAL (2ft.).

1,291%4-1,572 Sediments.

1,672 -2,340 Sediments (siltstones, shales and
mudstones, occasionally cal-
careous, showing slump struc-
tures).

REPORT ON FURTHER PROSPECTING ON A
PORTION OF PROSPECTING AREA No. 53
(NOW WESTERN No. 1 COLLIERY) COLLIE
MINERAL FIELD, W.A.

By J.H.LORD, B.Sc., F.G.S.

In the previous report on Prospecting Area 537,
which is taken as read, it was suggested that the
extraction of coal to the north-east of Shotts, if
it were considered possible, should be preceded by
closer boring. This boring has been carried out
and the additional information gained is recorded
in this report, together with any alteration to ideas
previously stated.

Since the last report was prepared the owner-
ship of the area concerned has passed from the
Goldfields Coal Sydnicate to a new company known
as Western Collieries Ltd. This company is de-
veloping a colliery, known as Western No. 1, in
this area (see Plate IV) approximately one and
a-half miles east of Shotts. Twenty-one additional
percussion bores have been put down to define
more closely the mineable coal seams. As a result
of this drilling it bhas been found necessary to
produce new plans and sections’ of the area.

Geology.

In the previous report, it was suggested that,
in the North-Eastern Basin where this area is
situated, there may be another horizon of coal
seams at a greater depth. This has been proved
correct by a diamond drill hole®* put down at

71948. Lord, J. H.: Report on Prospecting Area 53 at Collie,
W.A. G.S.W.A. Annual Report, 1948, p. 41.
81950. Lord, J. H.: Progress Report on Diamond Drilling,

Collie Mineral Field. No. 1—Site C. G.8.W.4. Annual
Report, 1950.
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Site C on C.M.L. 415 (see Plate 1IV), which not
only penetrated the Premier Horizon (Formation)
but also the Ewington Horizon (Formation) con-
taining three seams between 1,499 and 1,601ft.
The hole encountered the basement granite at
1,857%t.

In this additional percussion boring the extent
and attitude (see Plate VI) of the Premier Horizon
(Formation) has been defined more closely. An
important feature disclosed by the drilling is the
reversal of dip towards the north-western end of
the area which causes the seams to outcrop again
on location 2447.

There still appears to be a fault between the
south-western edge of the seams and the old Pre-
mier Colliery workings, while on the north-eastern
side the seams do not turn up to the surface but
lense into the wall of the basin (see Plate V—Sec-
tion No. 1 and 3). At the northern end between
the “G” bores and “F” bores there may be a faulf.

Where the seams have been intersected by this
additional drilling there do not appear to be
any faults which could hamper mining operations
seriously.

Details of all additional bores are shown
Table I and on Plate IV.

in

Quality of the Coal.

There has been no, drastic change in the quality
of the coal. The only alteration is a slight increase
in the ash content towards the north-west, which
causes a slight lowering of the calorific value.

All the additional analyses, as reported by the
W.A. Government Chemical Laboratories, are
shown in Table II.

Carbonisation assays have been carried out on
all coal analysed and are available at the Geologi~
cal Survey.

An ultimate analysis has been made of sample
No. 8258/52, which was a channel sample from
No. 2 seam where intersected by the tunnel. The
details are:—

ULTIMATE ANALYSIS.
Asreceived. Dry Ash Free.

Yo Yo
Carbon 53.5 75 9
Hydrogen 3.3 4.7
Nitrogen 1.1 1.6
Sulphur 0.5 0.7
Oxygen —_ 17.1
100.0

ASH FUSION POINT (Reducing Atmosphere).

Degrees C.

Softening 1,090
Blobbing 1,140
Fluid 1,310

Coal Reserves.

The coal reserves have been re-estimated using
the new information available. The method
adopted was the same as in the previous report
and the details of the coal blocked out are shown
on Plate VI in Figs. 1, 2 and 3 for seams Nos.
2, 3 and 4 respectively.

Table III below sets out the details of the re-
serves. It should be noted that the estimates given
represented the total coal in the seams. Most of
the coal reserves are now classified as “measured
coal,” while the total coal blocked out has been
increased from 15 to 26 million tons. The per-
centage of this tonnage which can be extracted
will depend on the ability of the mining engineer
to extract these thin coal seams associated with
soft strata.

TABLE IIL.—COAL RESERVES FOR WESTERN NO. 1 COLLIERY.

i Average | Measured | Indicated | Inferred
Seam No. IThlckness Tonnage. | Tonnage. | Tonnage. ’ Total.
ft. ins. tons.
2 6 0 6,500,000 1,400,000 | 7,800,000
3 511 7,300,000 1,400,000 | 8,700,000
4 6 8 7,200,000 2,200,000 | 9,400,000
2, 3 and 4 t 121,000,000 { 5,000,000 lzs,ooo,ooo

TABLE I.—CORRELATION OF COAL SEAMS INTERSECTED BY ADDITIONAL BORING ON P.A. 53.

Bores. No. 1 Seam. No. 2 Seam. No. 3 Seam. No. 4 Seam. No. 5. Seam. No. 6 Seam.
Re- | Depth | Thick- | Depth | Thick- | Depth | Thick- | Depth | Thick- | Depth | Thick- | Depth | Thick- | Depth
No. duced. ness. ness. ness. ness. ness. ness.

Level.

fett. Feet. | ft. ins. | Peet. | ft. ins. | Feet. | ft. ins, | Feet. | ft. ins. | Feet. | ft. ins. | Feet. | ft. ins. | Feet.
B5 . 745 1 153 (@) 5 6| 9201.5 9| 130 | 7 6| 144 (®) ()
Bl .. 784 | 147 (@ | 6 6 139 ) | ® (b) (®)
B la.. 768 | 199 @ | 7 6| 129 | 6 6| 1623 | 6 6] 191 ®) (5)
B 12a .. 775 250 5 61 18 | 6 01 197
B13 . 785 71 No Coal Measures.—Pre-Cambrian Complex
E3 . 732 60 (a) (@) 5 6 54} ) ()
E 4 737 33 (a) 5 0 273
Es 106 .. | (@ | 40| 49| 6 0| 84| 7 0| 97 | ® o
F1 7100 300 ... | (a) I (@) e 1 (@ | 36| 168 | 3 0| 174
F2 736 | 200! .. | (a) e | (@) (@) ] (@ | 3 0l 1363( 5 6| 145
G 1 792 | 223 3 0| 85 6 9| 215 (&) | ® 1 ® — | ®
G2 758 | 208 | .. (@ | 7 0| 18¢ | 6 0 180 | 7 0| 195 ®) ®)
G3 717 92 @ | 5 0| 38 | 6 6| 59 Missing., .. ®) ®)
H1 737 | 122 (@ | 7 00 5 | 5 9| 101i] 7 0] 114}
H 2 732 71 (@) e | @ | 5 9| 48] 7 o] 68
H3 773 | 210 (@ | 6 0 1413 | 5 61 1774 ] 7 0] 201%: ®) (®)
Ha4 75 No Coal Measures.—Pre-Cambrian Complex
Z3 722 78 R I |
Z 4 757 60 No seams intersected.
Z 5 780 | 128 (@) 6‘ 653 7 6] 118 I () ®)
Z6 760 154 (@) 6 924 6 O 130% 6 9| 146 ! (b) )

{a)

= Bore commenced below this seam stratigraphically.

()

= Bore stopped before reaching this seam.
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Borehole drilled by Goldfields Cosl Syndicate, B8.6. RL773
Showing identification(B.€)reduced feve/(RLT73') @
Slgnificant coalseams inbersected($ 6ot 12/ '6'} and 56" ot 121'6"
depth of borehole (164') (78¢')

Borehole drilled by previous Companies,showing
similor detail where availoble 5
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correlated, or bo which dip # strike refers @

Strike and Dijp of CoalSeam from borehole data

Outcrop of Pre-Cambrion Rocks
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— LOCALITY MAP—
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CGEOLOGICAL SURVEY OF WESTERN AUSTRALIA

—PLAN OF

WESTERN N°4 COLLIERY
AND ITS ENVIRONS

CM.L#% 413 TO 418
(FORMERLY PORTION OF PA.53)

COLLIE MINERAL FIELD
Showing Geology and Boreholes with Coal Intersected

Scale 20 chaing to an inch
0 20

20 40

Based on bore~logs and thair positions as supplied by Goldfields Coal Syndicate,
Western Gollieries Ltd, togather with information in the possession of the
Geological Survey of W.A.

Collsted and interpreted by, J. H.Lord. B.5c., £G.S. July 1952,
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TABLE IL—ADDITIONAL PROXIMATE ANALYSES OF COAL SEAMS INTERSECTED IN BORES ON P.A. 53.

As Received. Dry F?Jr l:; Ash
Chem., Thick- ) Asl Cols
Lab. ]qugé'e Depth. | ness of Dlr;r) " Ooi'ur
No. : Sample. | Mois- Ash Vol Fixed |Calorific| Vol. |Calorific| Basis. Asgh. -
. ture. * | Matter. | Carbon. | Value. | Matter. | Value. )
(Feet.) | ft. ins. % % % % |BInUs.l % | BILUS.
No. 2 Seam
21915/51{ G 3 ... 33 5 0 20-0 2+8 30-9 46-3 9,850 | 40-0 | 12,770 3-5 | Off white
21917/51| H1 ... 56 70 20-0 3-4 30-9 45-7 9,780 | 40-4 12,780 4-2 | Off white
7594/52f B 1la 129 7 6 20-0 6-3 29-6 44-1 9,265 | 40-15 | 12,570 7-9 | Off white
6213/52{ H3 ... 141 | 6 © 20-0 4-7 29-8 45-1 9,250 | 39-55 | 12,290 5-9 | Brown
20833/51| G 2 ... 134 70 20-0 3-95, 30-9 45-15 9,570 | 40-7 12,590 4-95 | Red-brown
20832/51| G 1 ... 215 6 9 20-0 4-75 | 30-2 45-05 9,375 | 40-2 12,470 5-95 | Red-brown
8258/52{ Channel Sample at Tunnel 25-1 4-4 27-6 42-9 8,960 | 39-15 | 12,710 5-9 Dark brown
No. 3 Seam.
21916/51] G 3 ... 595, 6 6 20-0 4-3 30-0 45-17 9,570 | 39-7 ‘ 12,650 5-4 | Buff
21918/51 H 1.... 10134} 5 9 20-0 3-5 30-8 45-7 9,760 | 40-3 12,760 4-4 | Buff
6214/52) H 3.... 177 | 5 6 20-0 3-0 31-95 | 45-05 9,720 | 41-5 12,630 3-75 | Light brown
6216/52| B12.... 180 5 6 20-0 3-8 29-6 46-6 9,570 | 38-8 12,560 4-75 | Light fawn
20334/51 G 2 ... 180 6 0 20-0 6-2 3105 | 42-75 9,340 | 42-1 12,680 7-75 | Red-brown
No. 4 Seam.
21919/511 H 1 ... 1142 | 7 © 20-0 | 4-0 31-9 44-1 9,710 | 42-0 12,770 4-9 | Buff
6215/52| H 3.... 2014 7 O 20-0 ‘ 4-0 32-7 43-3 9,520 | 43-0 12,510 5-0 | Light brown
6217/52) B 12 197 6 0 20-0 4-35 | 30-6 45-05 9,480 | 40-4 12,530 5-45 | Light fawn
20335/51] G 2 ... 195 7 0 20-0 1 6-35 | 30-1 43-55 9,275 | 40-9 12,600 7-9 | Red-brown
|

REPORT ON EXPLORATORY DRILLING FOR
WATER, ESPERANCE PLAIN.

By K. BERLIAT, D.Sc.

This report embodies the results of some 2,000ft.
of exploratory drilling for water in the Esperance
Plain. The present and proposed development of
agriculture in the district under consideration made
it imperative that a clear understanding of the
hydrological conditions should be obtained. To this
effect it was agreed between the Government Geo-
logist and representatives of the Departments of
Agriculture and Public Works (Goldfields Water
Supply) that underground water supplies for
domestic or stock purposes should be systematically
explored. The Department of Agriculture indi-
cated the area to be covered by the survey, and
the Geological Survey was requested to select the
bore sites and to supervise the boring programme
generally. The results of the drilling were passed
on to the Goldfields Water Supply, P.W.D., which
also called the tenders and let the drilling contract.

Esperance, situated about Long. 121° 55" E., and
about Lat. 33° 50’ 8. is 580 miles by rcad from
Perth via Coolgardie and Norseman. The area
investigated lies on both sides of the main road
and the railway line, between the Shark Lake and
Speddingup. The Shark Lake is approximately
eight miles by road north of HEsperance, and
Speddingup is 16 miles by road north of the Shark
Lake. )

It had been decided on technical grounds to
start the drilling operations near the Shark Lake,
in the south, and then to move gradually to the
north. The bhore sites were selected on purely
geological grounds and located in such a manner
as to give the best possible information about the
ground water conditions in the whole of the dis-
trict. It was entirely outside the scope of the
work to obtain supplies in any particular locality.
Despite attempts by interested parties to alter the
programme and to turn it into a particular experi-
ment, the original plan was eventually carried
through.

Fifty-two bores, totalling 2,036ft. have been put
down. The plant used was a percussion drill,
powered by a 6 h.p. kerosene engine. The hore
holes were of a diameter suitable for the insertion
of bin. diameter casing. Owing to the extreme
shortage of casing only bores with a low salinity
(up to about 150 grains of total soluble salts per
gallon), and a supply of at least 1,000 gallons per
~ day could be cased.

The boring operations commenced on 5th March,
1952, and were completed on 12th June, 1952.

Geology.

As far as can be ascertained the whole area is
underlain by gneisses of presumably pre-Cambrian
age. Outcrop conditions are extremely poor, the
old granitic land surface bheing covered by an
almost continuous blanket of recent or superficial
deposits, and soil.

Marine miocene deposits (Plantagenet beds)
overlie the gneisses in a narrow, north and south
stretching belt east of Coramup Creek, about four
miles east of the Shark Lake.

Topography.
Relief.

South of the area investigated, between the -
Shark Lake and the coastline, sand dune ridges
are the prominent feature of relief. From the
Shark Lake to Gibson the surface as a whole
rises gently. Closer examination shows however,
that there is a major depression between Caitup
and the Esperance aerodrome. This depression is
occupied by numerous salt lakes, swamps with
paperbarks (Melaleuca sp.) and mudflats. North
and south of this depression the details of topo-
graphy show undulating country with local varia-
tions of up to 200ft. The so-called sandplain
generally occupies these higher granitic areas, and
carries in its natural state a rich vegetation of
Banksia (Banksia pulchella), Christmas Tree (Nuyt-
sia floribundae), Chittick (Lambertia inernis), and
Blackboy (Xanthorrhoea sp.).

North of Gibson is a distinctive break in topo-
graphy. The surface flattens out, becomes very
hroadly undulating, and gradually merges in a dis-
tinct physiographic unit, known as the Salt Lake
Division of Western Australia (locally referred to
as the “Mallee,” according to the numerous Euca~
lypt species).

The general elevation of the country is between
about 550ft. above sea level at the northern end
and about 350ft. above sea level at the southern
end.

Drainage.

In an area with an average annual rainfall rang-
ing from about 20in. in the south to about 16in.
in the north, a well defined drainage system can-
not be expected to exist. In fact, with the ex-




ception of Coramup and Kateup Creeks well de-
fined water courses are scarce and small. Drainage
is essentially interior. Throughout the region
there are numerous small basins of internal drain-
age, and lines of creeks marked by paperbark trees.
Heavy rains cause a flow of water to the nearest
depression, in which shallow, ephemeral lakes may
be formed. The water soon evaporates, or sinks
into the ground, leaving conspicuous mudflats, salt
pans or swamps.

Groundwater Conditions.

In dealing with groundwater conditions in the
Esperance Plain, it is important to bear in mind
at the outset that there are no favourable condi-
tions for the occurrence of artesian water. The
shallow depth of the granitic bedrock precludes
the possibility of a distant source of water. Sup-
plies of pressure water may be tapped however,
in restricted, shallow basins on the surface of the
old rocks, in which recent deposits of sand and
clay have accumulated.

Groundwater proper is of local origin and has
its source in the rainfall falling in the immediate
vicinity. When the rain reaches the earth part
of it is returned to the atmosphere through evapora-
tion and transpiration agencies. Another part is
carried away by surface run-off. Only a third part,
provided the soil and the rock types are suffi-
ciently porous and permeable, percolates downward
until it reaches the main body of the ground-
water.

The second factor to come und-r consideration
is the probable quality of the groundwater. In
the Esperance Plain saline groundwater is normal
and special conditions must be sought to get sup-
plies of useful quality. )

The saline material causing groundwater salinity
is the so-called “cyclic salt,” which occurs in the
atmosphere and is brought to earth by rain. Cyclic
salts are of oceanic origin; they have been lifted
from the sea with the spray and have been blown
inland. Their presence in rainwater has been
abundantly proved by analyses in many parts of
the world, and Western Australia is no exception.
Obviously in an area where the rainfall is due
to numerous light showers, there is more cyclic
salt washed out of the air than in places where
the year’s rain is received in a few heavy falls.

The salinity of the groundwater at any par-
ticular place depends basically on the balance be-
tween the salts added to the groundwater by rain-
fall and the salts removed by groundwater move-
ments. High groundwater increments from rain-
fall render the groundwater relatively fresh. Small
increments are a major cause of high salinity.
This is due, in the latter case, to the accumulation
of salts in the soil, which after exceptionally heavy
rains are dissolved by the downward percolating
waters, and added to the main body of ground-
water.

The building up of salts in the groundwater is
counterbalanced to a certain extent by the removal
of salts through groundwater movements. Ground-
water is continually in movement, however slow
the movement may be. A high rate of movement
keeps the groundwater relatively fresh. Salinity
is due to the building up of salts in practically
stagnant groundwater.

Apart from the porosity of the aquifer the rate
of groundwater movement is controlled by the
nature of the topographic relief. 'The water table
is not a level surface, but is closely related to the
topographic surface.
face stream, the rate of movement of ground-
water will gradually decrease down the slope from
high ground to low ground. In flat country ground-
water movement is so sluggish as to be practically
negligible.

The question of supply, besides depending on
rainfall, rock types, and topography is closely re-
lated to the configuration of the granitic surface
at depth. Groundwater movement will be concen-
trated in depressions and channels that may exist
in the bedrock. Such zones can occasionally be

Therefore, similar to a sur--
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recognised at the surface, but in most cases a éeries
of bores‘will be required to ascertain their existence
and to determine their trend.

The Ezxploratory Bores.

In this chapter a short description is given of
the various bores. Special emphasis is placed on
the location of the bores in relation to topography,
on salinity of the water, depth of the aquifers,
and supply. Detailed logs of the 52 bores, and
their approximate position are shown on the ac-
companying plates.

For presentation purposes it has been found
necessary to re-number most of the bores. The
numbers in brackets correspond with the P.W.D.
bore numbers as shown in the weekly reports
on the drilling supplied to the Goldfields Water
Supply Branch by the Geological Survey.

No.1 (P.W.D.No.1):

This bore is on location 4181 (Common), some
70 chains west-south-west from the Shark Lake.
It is half-way up a prominent hill, and well above
the surrounding country. There is heavy sandy
soil, which apart from isolated blackboys and
Christmas trees carries little vegetation.

The total depth of the bore is 45ft. The water
bearing strata extend from 26 to 32ft., and con-
sist of yellow, gritty sandstones between two white
clay horizons. The bore was tested (bailed) for
five hours at a rate of 6,000 gallons per day.
Before testing the water level was 8ft. below the
surface. It could not be lowered more than 2ft.

The water contains 80 gr. of total soluble salts
per gallon. Of this 69 gr. are sodium chloride.
It is faintly acid (pH 6.2).

Thirty-eight feet of casing, including 20ft. of
perforated casing at the bottom, have been in-
serted.

No.2 (P.W.D. No. 2).

The purpose of this bore was to ascertain the
possible change in salinity down the slope of the
hill. The bore is in the same location as No. 1,
about 500yd. further north-west, in a low-lying area
at the foot of the hill. Vegetation is denser than
around the previous site and consists essentially
of paperbarks, blackboys, and Christmas trees.

A rich supply of water was struck in an horizon
of silt and fine sand, between 32 and 41ft. As
in No. 1 the water is under pressure, the rest
level before bailing being at 7ft. below the surface.
After four hours’ bailing at a rate of 10,000 gal-
lons per day, it sank 1ft. 6in.

Analyses of the water gave the following re-
sults:—At a depth of 33ft. the total soluble salts
amounted to 30 gr. per gallon (including 26 gr.
of sodium chloride). At 41ft. they increased to
79 gr. per gallon (69 gr. of sodium chloride). The
water is again faintly acid, with a pH varying
from 6.1 to 6.4.

As there is a marked increase in salinity with
depth the bore was stopped at 42ft.

No.3 (P.W.D.No. 3).

This bore, situated on location 1044, is on high
level sandplain. There is a good catchment area
to the north. The site is on cleared and cultivated
land and surrounded by sandy soil. Solid granite
was struck at a depth of 8fit. and the bore was
abandoned.

No. 4 (P.W.D. No. 4).

The site is picked again on high level sandplain.
The surface shows thick sandy soil, carrying a
rich banksia vegetation. The bore bottoms in solid
granite, its total depth being 45ft. The water
occurs from 22 to 45ft., in decomposed granite.
The total salinity is 148 gr. per gallon, 124 gr. of
which are sodium chloride. The supply is at least
10,000 gallons per day. The water rest level stands
at 11ft. below the surface.

The bore is cased to 2 depth of 30ft.
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No.5 (P.W.D.No. 5).

From the high ground in the vicinity of No. 3
and No. 4 the country gradually falls to the south.
No. 5, still in location 1044, is approximately 1501ft.
vertical distance lower than No. 4, but still well

above the low ground near the Ravensthorpe Road,

west of the Shark Lake. The total depth of the
bore is 43ft. There were two makes of water,
between 20 and 22ft., and between 42 and 43ft.
A big difference in salinity is noticeable between
the two aquifers: 148 gr. of total soluble salts
per gallon at 22ft., 509 gr. at 43ft. The figures
for sodium chloride are 124 gr. and 420 gr. per
gallon respectively.

Supply figures are as follows:—3,000 gallons per
day at 22ft., 5,000 gallons per day at 43ft. The
water rest level is at 9ft. below the surface.

No. 6 (P.W.D.No.6).

The bore, situated on location 711, is half-way
up the fairly steep slope hetween a paperbark
swamp and a well-marked ridge. There is thick
sandy soil, carrying predominantly banksia. A
supply of at least 4,000 gallons per day was struck
in decomposed granite, between 29 and 41ft. Solid
granite was entered at 41ft. The water is of ex~
cellent quality, containing only 14 gr. of total
soluble salts per gallon. If is faintly acid, with a
pH of 6.1.

Thirty-four feet of casing have been inserted. '

No.7 (PW.D.No.7).

The details of topography north of the Ravens-
thorpe road, near No. 6 bore, show high, undulating
country. To the south of the road, the low-lying,
flat land surface is occupied by a series of swamps.
Site No. 7 has been picked on location 709, on the
flank of a broad ridge rising only little above the
general low level of the ground. The bore was
stotpped at 85ft. at which depth solid granite was
entered.

There were three makes of water, between 14ft.
and 18ft., between 45ft. and 50ft., and between
75ft. and 85ft. The first two makes were encount-
ered in sandy clay and fine grained sand, but the
supply was insignificant (less than 150 gallons
per day). A yield of approximately 500 gallons
per day was obtained from decomposed granite at
the bottom of the bore. Again there is a marked
increase in salinity with depth: 287 gr. at 18ft.,
314 gr. at 50ft., and 462 gr. at 85ft. These values
represent the total soluble salts per gallon. The
figures for sodium chloride in the same order
are: 242, 264, and 385 gr. per gallon. The reac-
tion of the water is neutral but it has a distinctive
odour of hydrogen sulphide.

No.8 (P.W.D.No. 8).

This bhore, 11 miles west of Shark Lake, along
the Ravensthorpe Road, is on high level, sloping
ground, on location 1396. Solid granite was en-
tered at 42ft. Decomposed granite, between
27 and 42ft., forms the aquifer. 'The supply is not
less than 4,500 gallons per day, and the quality of
the water varies from 42 to 45 gr. of total soluble
salts per gallon. Of this 36 gr. are sodium chloride.
The water has a faintly acid reaction with a pH
of 62

After four hours bailing the water rest level
dropped from 25ft. to 27ft. The bore is cased
to a depth of 41ft. Perforated casing has been in-
serted from 21 to 41ft.

No. 9 (P.W.D. No. 16).

Bores No. 9-14 are similarly located as regards
topography. They are high up the long, steep
slope to the east of the Coramup Valley, some
four miles east of the Shark Lake. There is a
close relationship between the logs, all the bores
being in Miocene sediments (Plantagenet beds),
lying on the old granite surface.

The bore bottoms in a dark, sandy clay. Granitic
bedrock has not been reached. The main aquifer
is between 11 and 33ft.,, the water occurring in
white, fine grained porous sandstones. On geologi-
cal grounds the bore was put down to a depth
of 150ft., but no marked increase in supply could
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be noticed below the sandstone horizon. Before
testing, the water level in the bore was 12ft. below
the surface. Bailing was carried out at a rate
of 23,000 gallons per day and at this rate the
rest level could not be lowered. The water is of
excellent quality, containing between 38 and 60gr.
of total soluble salts per gallon. Of this 24 to 38
gr. are sodium chloride. The water reacts faintly
acid (pH 6.4).

The bhore was originally cased to a depth of
41ft., but on account of the heavy swelling of the
clay beneath the main acquifer, 20ft. of casing had
to he withdrawn.

A pumping test, carried out by the Goldfields
Water Supply Department, yielded a supply of
15,000 to 20,000 gallons per day. The results of
this test are not quite satisfactory however, be-
cause only 17ft. of suction piping were available
at the time.

Nos. 10,11 (P.W.D. Nos. 49, 50).

With a view of exploring the possibilities of a
town supply for Esperance the Miocene beds have
been tested more in detail. Sites No. 10 and 11 are
close to No. 9, and show identical geological and
topographical features. Supplies were obtained
from the same fine grained porous sandstones, be-
tween 20 and 48ft.

No. 10 Bore gave a supply of 10,000 gallons per
day, and No. 11 yielded 12,000 gallons. Both figures
are conservative. The water rest level is 35ft. in
the first bore, 11ft in the second. Salinities are
exceptionally low, 27 gr. of total soluble salts
for No. 10, 35 gr. for No. 11. The content of
sodium chloride is 17 and 25 gr. per gallon re-
spectively. The water in both bores is again
faintly acid, pH 6.4. Both bores have been cased,

- No: 10 to a depth of 40ft., No. 11 to 28ft.

No. 12 (P.W.D. No. 52).

This bore is about 15 chains north-north-west of
No. 11. The fine-grained, white sandstones have
been penetrated between 5 and 28ft. They are
underlain by 12ft. of gritty clay, which in this case
acts as the aquifer. The supply is much smaller,
about 1,200 gallons per day. The rest level stands
at 28ft. The water contains 30 gr. of total soluble
salts, including 23 gr. of sodium chloride to the
gallon.

The bore was stopped in clayey sand at 48ft.
Previous experience has shown that the increase
in supply is only small below the white sandstones.

Nos. 13,14 (P.W.D. Nos. 51, 48).

These two bores, still in the sedimentary series,
had to be abandoned at a shallow depth. Still
high up the slope east of the Coramup Valley,
they are close to a conspicuous line of soakages.
The water-bearing sandstones, occurring a foot
beneath the surface, are underlain by waterlogged
gritty and sandy clays that made drilling exces-
sively slow, if not impossible. No. 13 was aband-
oned at 23ft., No. 14 at 24ft. The water obtained
in both bores is of excellent quality, its content of
total soluble salts varying between 28 and 31 gr.
per gallon. Sodium chloride accounts for 17 to 22
gr. The water from No. 13 bore reacts faintly acid,
pH 6.2.

The rest level in No. 13 hore is. 6ft., in No. 14
only 1ft. below the surface. Supplies are 2,000 and
1,000 gallons per day respectively.

No. 15 (P.W.D. No. 17).

Patches of thick sandy soil, and undulating
topography are the prominent features of the
country to the north of the road from Shark Lake
to Coramup Creek. The site is on location 374, on
a long slope, falling gently to the south-east,
towards Coramup Creek. The bhore has a total
depth of 88ft., and the log shows predominantly
clays, with some sandy intercalations. There are
two water-bearing horizons, between 45 and 48ft.,
and between 80 and 88ft. The combined supply
is hardly more than 1,000 gallons per day, and the
water has a surprisingly high total salt content:




376 gr. at 48ft., 383 gr. per gallon at 88ft. The
chloride fraction is 304 gr. per gallon. The water
rest level stands at 30ft. below the surface.

No. 16 (P.W.D. No. 18).

Although the previous bore was more than half-
way up a long, gentle slope, No. 16 was located
still on higher ground. The bore was stopped at
a depth of 80ft., a small supply of about 200 gallons
per day having been obtained from sandy eclays
between 65 and 80ft. The salinity proved to be
even higher than in No. 15 bore, viz., 424 gr. of
total soluble salts per gallon at 70ft., 445 gr. at 80ft.
(including 350 and 360 gr. of sodium chloride re-
spectively). The water rest level stands at 38ft.

No. 17 (P.W.D. No. 19).

An extensive depression stretches from Caitup
to the Esperance aerodrome. Occupied by numer-
ous salt lakes, swamps, and mudflats, it is limited
to the east and west by a line of hills and ridges.
The site has been picked on a slope falling towards
a conspicuous mudflat. Banksia and low scrub are
the main forms of vegetation. The bore struck
solid granite at 34ft. and tapped a supply in de-
composed granite between 29 and 34ft. The water
stands at 28ft. below the surface and contains 170
gr. of total soluble salts per gallon (122 gr. of
sodium chloride).

The bore is cased to a depth of 33ft.

No. 18 (P.W.D. No. 20).

Similarly located as No. 17,this bore entered solid
granite at a shallow depth of 14ft. There are 4ft.
of decomposed granite, but no water.

No. 19 (P.W.D. No.21). : \

This site is again roughly half-way up the fairly
steep slope of a prominent ridge. Solid granite
occurred ab 31ft., below 19ft. of decomposed
granite. The bore is dry.

No.20 (P.W.D.No. 22).

This bore is situated on the low-lying flat area
south of the Esperance aerodrome. Its total depth
is T5ft. A supply of 1,250 gallons per day was ob-
tained between 41 and 75ft. There is a marked
increase in salinity with depth:—

Total soluble Sodium chloride.

salts per gallon. Depth gr./gal.
gr. ft. gr.
225 43 188
241 55 198
269 65 223
313 5 270

From 55ft. downward the water is slightly acid,
pH 6.4.

No. 21 (P.W.D. No. 23).

The bore has been picked on high ground, above
a large swamp. It is on a gentle, not tco heavily
timbered slope, about three and three-quarter miles
west-south-west of Gibson, along the Dalyup road.
Decomposed granite forms the aquifer from 34 to
47ft. The water rest level stands at 26ft. and
the daily supply is in the vicinity of 1,000 gallons.
The total salt content amounts to 181 gr. per
gallon at 37ft., to 196 gr. per gallon at 47ft. The
chloride fraction is 136 and 150 gr. respectively.

Forty-four feet of casing have been inserted.

No. 22 (P.W.D. No. 24).

The bore is on high level, broadly undulating,
cleared sandplain. The supply obtained from 3ft.
of decomposed granite is small (200 gallons per
day). Solid granite was met with at 44ft. The
water contains 177 gr. of total soluble salts (130
gr. of sodium chloride). The rest level stands at
401t.

No. 23 (P.W.D. No. 25).

This bore, situated on the flank of a ridge, rising
in an easterly direction above swampy ground,
entered solid granite at 22ft. No water has been
obtained.

62

No. 24 (P.W.D. No. 26) .

A good supply of excellent water was obtained
further down the flank, on the edgé of the swampy
ground. The water-bearing strata range from 8ft.
to 25ft. At this depth the bore was stopped, as
more saline water was expected at depth.

The supply is not less than 6,000 gallons per
day, and the salt content amounts to 88 gr. of
total soluble salts per gallon. Fifty-one grains
are sodium chloride. The water is faintly acid,
pH 6.4.

The water rest level stands at 8ft.
of casing (20ft.) has been inserted.

One length

No. 25 (P.W.D. No. 27).

The somewhat unexpected occurrence of water
of good quality in the last bore led to the testing
of a similar site some 25 chains further south-east.
The water at this place was however highly saline
(1,399 gr. of total soluble salts, including 1,200 gr.
of sodium chloride). The depth of the bore is
32ft., the aquifer lying between 25ft. and the
bott%m. The supply is only small, about 500 gallons
per day.

No. 26 (P.W.D. No. 28).

This site is on gently undulating high ground,
approximately 25 chains east-north-east from the
previous bore. The surface is thickly covered with
the “Chittick” (Lambertia inernis). The bore is
dry, solid granite having been struck at 16ft.

Nos. 27, 28,29 (P.W.D. Nos. 29, 30, 31).

The three sites are on a long slope, having a
well marked gradient between high ground to the
north-west and low-lying, swampy flats to the
south-east. No. 27 is in the upper section of the
slope, where solid granite was entered at 22ft.

No. 28, situated in the central part, struck
granite at 21ft. A supply of 500 gallons per day
was obtained from decomposed granite between
16 and 21ft. The water has a total salt content
of 172 gr. per gallon (130 gr. of sodium chloride).

No. 29 is in the lower section of the slope,
but still well above the level of the low ground to
the south and south-east. The bore was stopped
at 50ft., a good supply having been found between
28 and 50ft. The water contains 56 gr. of total
soluble salts per gallon, of which 42 gr. are sodium
chloride. It is faintly acid (pH 6.2) and at the
bottom has a slight odour of hydrogen sulphide.
The supply is 2,500 gallons per day and the rest
levilg fstf;ands at 26ft. The bore is cased to a depth
of . ’

No. 30 (P.W.D. No. 32).

North of Gibson a large, low-lying mudflat ex-
tends to the west of the main road in location 1409.
The site has been picked on the higher, broadly
undulating country rising to the west. The bore
reached 39ft., at which depth solid granite was
entered. Decomposed granite, forming the aquifer,
was encountered from 26ft. downward. The water
is of good quality (94 gr. of total soluble salts,
67 gr. of sodium chloride per gallon), but the sup-
ply is only about 150 gallons per day.

No. 31 (P.W.D. No. 33).

This bore is located further down the slope, and
closer to the mudfiat. Solid granite was met with
at 40ft., and its decomposition products form again
the agquifer. The supply is 1,400 gallons per day,
but the salinity increased to 450 gr. per gallon
(390 gr. of sodium chloride).

No. 32 (P.W.D. No. 34).

In order to ascertain the existence of any chan-
nels in the granitic bedrock another site was picked,
at an appropriate place, close to the two previous
ones. Only a small supply of 200 gallons per day

-was obtained however, although 15ft. of decom-

posed granite have been penetrated. Solid granite




was entered at 32ft. The water has a salinity
of 195 gr. of total soluble salts per gallon. The
chloride fraction makes up 160 gr.

No. 33 (P.W.D. No. 35).

This bhore is situated about three-quarters of
a mile north-west of No. 30, and shows topo-
graphically the same aspects. Its total depth is
59ft. and it bottoms in decomposed granite, which
forms the aquifer. The daily supply is at least
2,000 gallons, and the water has a total salinity
of 280 gr. per gallon (235 gr. of sodium chloride).
The water rest level stands at 25ft.

No. 34 (P.W.D. No. 36).

The site has been picked on a surface sloping
very gently towards a low-lying mudfiat. Saline
water, containing 780 gr. of total soluble salts (658
gr. of sodium chloride) per gallon, was met with
in decomposed granite between 12 and 18ft., where
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solid granite was entered. The supply is approxi-
mately 1,000 gallons per day, the water rest level
standing at 12ft. below the surface.

Nos. 35-52 (P.W.D. Nos. 9-15 and Nos. 37-47).

As set out in the chapter dealing with the topo-
graphy, the country flattens gradually out north
of Gibson. Distinctive features of relief are lack-
ing, the surface being broadly and gently undu-
lating. This fact, together with a substantially

- decreased rainfall as compared with the south,

make the prospects of finding reasonably fresh
water very small. Actual drilling proved this ex-
pectation to be right. Nevertheless, it was in the
exploratory nature of the programme that this
area should be included in the operations, if only
to convince interested parties, that under similar
conditions usable supplies are very exceptional.

The drilling results for the 18 bores concerned
are given below in tabulated form.

No. ™ Depth Total . Water
of P 1\\71\?1) Dl Ot:}i of Soluble CS}S?,;?(;I; Supply. Rest Remarks.
Bore. T epua. Aquifer. Salts. S Level.
§ feet. feet. Grains per | Grains per | Gallons Feet.
= gallon. gallon. per day.
357 9 i3 12 to 13 780 650 300 12
365 10 20 19 ,, 20 904 730 300 19 Odour of Hydrogen Sulphide.
37¢g 11 20 Solid granite at 20 ft.
38°F 12 12 Solid granite at 12-ft.
392 13 18 Solid granite at 18 ft.
405 14 23 21 ,, 23 1,733 1,490 800 20
at 30 ft.: | at 30 ft. :
41 15 6 |22, 46 673 856 500 | 22 | At 46 ft. faintly acid, pH 6-3
» at 46 ft.: | at 46 ft. : : ¥ acld, p .
L m 670
42 37 28 Solid granite at 28 ft.
43 38 8 Solid granite at 8 ft.
44 39 26 20 ,, 26 2,175 1,895 250 20
45 40 11 Solid granite at 11 ft.
46 41 32 28 ,, 32 924 800 500 28
47 42 27 24 ,, 27 896 770 200 24
48 43 30 Solid granite at 30 ft.
49 44 35 27 ,, 35 387 335 1,000 27 Faintly acid, pH 6-4.
50 45 23 Solid granite at 23 ft.
51 46 65 58 ,, 65 1,082 950 200 38
52 47 74 42 ,, T4 470 405 100 41
Conclusions. Solid granite and granite gneiss afford no room

Reviewing the results of the exploratory drilling,
and keeping in mind the facts set out under the
heading “Groundwater Conditions,” two factors
have been proved to be of outstanding significance:
The nature of the topographic relief, and the con-
figuration of the granitic bedrock.

Almost all successful bores are located on higher
ground, varying distances up the sloping sides from
the bottom of the valleys, salt lakes, and mud-
flats. Water obtained from bores on low ground,
and on flat, undifferentiated country, is almost
invariably highly saline. There are, however, some
exceptions to this rule, which will be dealt with
later.

In undulating topography the Ifollowing rule
generally holds: The longer and the steeper the
slope, the larger the supply and the better the
‘quality of the water. It has been found to be a
good practice to locate a bore about half-way up
a slope. If the water proves to be too saline a
higher site may yield a better quality, although the
supply will usually decrease. If, on the other hand,
the water in the mid section of a slope is relatively
fresh, but the supply only small, a bore lower
down will yield a better supply, but as a rule the
salinity will increase. In all these cases it is im-~
portant to look out for a good catchment area for
the rainwater above the bore site.

Due attention must also be given to the nature
of the soil. Thick, porous, sandy soil will readily
absorb the rainwater; heavy, clayey soil favours
surface run-off. In this respect the nature of the
vegetation gives in many cases valuable hints.
Dense banksia populations, for instance, always
grow on thick, sandy soil.

for the storage of water. As soon as the drill
enters these hard bedrock formations, the hole
has to be abandoned. There is a widespread belief
that good water may be found after passing through
a ‘“granite bar.” Insistence on such an opinion
means only a waste of time and loss of money.

Abnormal occurrences—with regard to topo-
graphy—of water of low salinity, is regarded as
a result of irregularities existing in the granitic
bedrock. The surface of the hard rocks at depth
does by ‘no means correspond with the present
relief. Representing an old land surface, the pre-
sence of depressions and elevations, of valleys and
ridges is naturally to be expected. The granite
configuration is of immediate hydrological import-
ance in so far as it governs to a large extent the
movement of the groundwater, leading it into chan-
nels, or acting as subterranean dams.

Some exploratory bores struck good supplies of
remarkably fresh water on relatively low-lying
ground, while other bores higher up the slope met
with more saline water or entered granite at a
shallow depth. The only explanation the writer
can give is that in such cases most of the ground-
water is percolating towards the lower ground
in distinet subterranean channels, in which con-
centration and a high rate of movement keep at
least the top layers relatively fresh.

Other bores, although situated on sloping ground
and penetrating considerable thicknesses of de-
composed granite, failed to yield any supply. Here
again it must be assumed that the underground
drainage is concentrated in well defined depres-
sions in the basement rocks. ]



Such inconsistencies as revealed by the explora-
tory work in the Esperance Plain have been found
to occur in other granitic areas in Western Aus-
tralia, and the Geological Survey, in conjunction
with the Commonwealth Bureau of Mineral Re-
sources has already approached the subject from
a geophysical angle. It has been found that the
depth of the decomposed zone can be accurately
determined by electrical methods. Until such a
time however, as we will be in a position to apply
this method in everyday practice, we will be de-
pendent on the observation of the general prin-
ciples as set out in this report. The only alter-
native to determine the depth of the decomposed
zones—grid boring a property—would bhe beyond
the financial possibility of most of the interested
parties. '

The writer would give expression, in conclusion,
to the firm conviction that the groundwater north
of the Agricultural Research Station is highly
saline, and in many cases even useless for stock
purposes. On the other hand, good supplies of
stock or even domestic water will in most in-
stances be easily located on the undulating parts
of the country to the south of Gibson.

GERALDTON WATER SUPPLY—REPORT ON
THE WICHERINA BASIN.

By K. BERLIAT, D.Sc.

Introduction.

The town water supply for Geraldton is drawn
from a number of bores in the valley of the
“Wicherina Brook,” a tributory of the Greenough

River. Most of the bores are situated in an
area lying approximately south of Wicherina
Siding, on the Geraldton-Mullewa railway line,

29 miles by road from Geraldton. Since 1927 over
30 bores have been sunk by the PW.D,, but at the
present time (August 1952) only seven of them
are in use. Of the remainder most have been
abandoned because of corroded casing, or cor-
roded and choked screens. Other bores have
been discarded owing to a gradually diminishing
output or because of too high salinity. A few
bores have not been developed for the only reason
that they are too far away from the existing
pipe-lines, and a few others are still serviceable,
but for some reason or other not used at present.

A combined cutput of 28,000 gallons per hour
(4,872,000 gallons per week) is pumped from the
seven bores actually in use. This supply is ade-
quate for the present needs of Geraldton. It is
expected however, that in the not too distant
future the demands will be stepped up to at least
six million gallons per week. It was desirable
therefore, that the past experience gained in the
Wicherina basin should be reviewed in the light of
further development.

The Wicherina Bores—Relevant Data.
Salinity.

The sodium chloride content of the water ob-
tained from the various Wicherina bores varies
between 26 and 147 gr. per gallon. The total
salinities are on record for a very few bores only.
In the following all salinity data- refer to the
chloride fraction.

With the exception of four or five sites all the
bores lie within an area of about 207 acres. In this
relatively small area changes in salinity are three-
fold:—

(i) Vertical Changes in Salinity.

“E™ (Ethel) Bore (R.IL.N.S.* 480ft.) —This bore

was sunk in 1951 to a depth of 152ft. A supply

of 3,500 gallons per hour was obtained between
90 and 152ft. Salinities are as follows:—

Depth Per gallon

ft. er.

90 42
102 65
110 67
118 71
125 89
135 104
145 113
152 118
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“L” Well (R.L.N.S.* approximately 500ft.) —Prior
to the sinking of this well a test bore was drilled
to a depth of 126ft. The salinity of the water in
the bore was 32 gr. per gallon. From the floor
of the well a bore was sunk to a depth of 188ft.
The salinity increased to 115 gr. per gallon. Later
the opening was made shallower, and the casing
withdrawn, with the result that the. salinity de-
creased to 47 gr. per gallon. (The exact depth of
the well is not on record, but it is over 80ft.)

“W?»” (William) Bore (R.L.N.S.* 500ft) —This bore
was sunk to 182ft., at which depth the salinity
was 42 gr. per gallon. At 120ft. it had amounted to
only 34 gr. per gallon.

(ii) Horizontal Changes in Salinity.

The bores are situated along the northern and
southern slopes of the Wicherina Valley, and with
the exception of four or five, not more than 1,600ft.
from, and 60ft. vertical distance above the creek.
Generally speaking the salinity of the bores scat-
tered over the area varies from about 30 gr. per
gallon to about 80 gr. per gallon, but in one place
a marked exception is noticeable.

The “E” series consists of two bores and two
wells, all situated close together. They vary in
depth from 111ft. to 172ft., and their salinities
range from 40gr. to 70gr. per gallon. As this series
had given good salinities, a new hore (E* “Ethel”)
was put down, very slightly to the west, to a depth
of 152ft. The salinity at this depth, as already
mentioned, was 118 gr. per gallon.

“V,” bore, about 250ft. further west from “Ethel,”
has a depth of 190ft. At this place the highest
salinity in the whole basin, viz., 147 gr., was met
with. .

The old “D” (1928) bore, located some 800ft.
west-south-west from “V,,” has been sunk to 212ft.
The salinity here is only half (72 gr. per gallon) of
that encountered in “V,.”

All these bores and wells are in a similar topo-
graphic position, close to the Wicherina  ereek.
The ground elevation varies from 480 to 510ft.

(iii) Increase in Salinity Owing to Prolonged or
Increased Pumping.

“F” Bore~This bore (maximum output 1,800
gallons per hour) was drilled in October, 1928.
Before the bailing test the water had a salinity
of 44 gr. per gallon. It increased to 47 gr. after
bailing. In January, 1929, the salinity was 105 gr.
and in March 118 gr. per gallon.

“8¢” Bore~—Completed in 1939, the bore had an
cutput of 1600 gallons per hour, and a salinity of
45 gr. per gallon. In 1948, after developing the
bore, a supply of 7,000 gallons per hour was ob-
tained. At the same time the salinity increased
to 63 gr. per gallon.

“Ai” “A” Bores.~—In December, 1928, the salinity
in the two bores was 68 and 65 gr. per gallon, in-
creasing to 73 and 68 gr. respectively until April,
1929. In August 1937 the salinity in one of the
bores was tested to 103 gr. per gallon.

“C” Bore—The bore, after completion in May,
1928, had a salinity of 55 gr. per gallon, which
rose to 78 gr. after a bailing test, carried out in
April, 1929,

Pressure Head, Water Rest Level.

The writer has been informed that the water
in the various bores rises generally about 3ft. to
Rest Level. Such recorded information as is avail-
able shows a rise of 14ft. in “N” (1952) bore, and
of 6ft. in “L” test bore. In “K” and “V,” bores the
water rest level coincided with the upper surface
of the zone of saturation.

The impression of heavy or prolonged pumping
on the water rest level is a factor of first-class im-
portance, but only little information is on record.
A five day bailing test caused a fall of 2ft. in “H”
bore, and of 2ft. 8in. in “C” bore.

* Reduced Level Natural Surface,
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The Wicherina Basin.

The Wicherina creek and its tributaries drain
an area of approximately 7,000 acres. About half
of this area is underlain by granite and granite
gneiss, outeropping on the high ground to the west,
and forming an excellent catchment for the sur-
face run-off. The other half, between the
Wicherina dam and the Greenough River, is
underlain by a sedimentary series, consisting of
sandstones, grits, clays, and shales. The porous
and pervious members of this succession form the
Wicherina aquifers.

The rich supplies of the Wicherina bores suggest
a large continually replenishing body of ground
water, and the question of the provenance of this
water naturally arises. In dealing with this prob-
lem it must be kept in mind that in sedimentary
country, consisting of a folded or tilted alterna-
tion of shales and sandstones the deeper zones of
underground flow are governed by geological fea-
tures and may be completely independent from
the surface contours.

Below about 200ft. the deeper Wicherina bores
entered a great thickness of dark blue, puggy
shales. The writer is inclined to think that this
shales represents the top member of the Permian,
and that an unconformity may exist between this
formation and the overlying Jurassic. He also
considers that the shale forms the bottom con-
tainer of the aquifers. Its attitude is therefore
of great practical importance, as it governs the
trend and direction of the underground flow.

The shales can be correlated with reasonable
safety in the following five bores:—

R.L. of
top of shale.

Bore. ft.
A, 322
G 408
X 435
X3 447
C . . 334

An analysis of these elevations indicates that
the shales dip at a low angle to the north-east.
If this is the case over a large area, then it must
be assumed that the general trend of the moving
underground water is in the same direction, and
that the Wicherina aquifers are replenished in
the main from the south-west.

The seven bores actually in use are within an
area of some 125 acres. Their present output of
29,000 gallons per hour amounts to 253,244,000 gal-
lons a year. Over the last 20 years the rainfall
at Wicherina averaged 15.76in. per annum. As-
suming that as much as half (8in.) of this amount
of water was absorbed and goes underground,
the annual increment for the area concerned
would be approximately 22,622,000 gallons. If the
conception of a north-easterly sloping bottom con-
tainer is correct, then the increments (apart from
the surface run-off) received from the granitic
area in the west are only small, as most of this
water, on entering the sedimentary horizons, is
drained away from the productive area. 'This
leads again to the conclusion that the agquifers are
fed from some source outside the Wicherina sur-
face drainage basin.

The Wicherina bore logs show predominantly
sandstones, interbedded with some clayey hori-
zons. No particulars are recorded regarding the
exact depth at which each supply of water was
struck, but the possibility that there are several
independent aquifers cannot be overlooked. This
would account for the variations both in salinity
and supply.  The high salinities in the vicinity of
“V.’ and “Ethel” may be due to a locked up,
more or less stagnant body of groundwater.

Conclusions and Recommendations.

In an area where extensive sandplains prohibit
geological surface observations, the exact and com-
plete recording of all sub-surface information is
of overall importance.

As the motion of the water as a whole is down
the dip of the bottom container, the elevation of
the top of the blue shales should be carefully
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recorded in each bore. If there are any doubts
regarding the correlation of the shales, the matter
is considered important enough to recommend dia-
mond drilling at three places forming the apices
of a triangle.

Because of fluctuations of the pressure head
the position of the hydraulic surface is changing
almost constantly and a representation of it at
any one time shows only approximately the con-
ditions at any other time. The data acquired so
far can only be regarded as approximations, as
they have been made at different times, separated
in some cases by intervals of many years. Further-
more the natural conditions are interfered with
by the drilling of numerous bore holes in a limited
area. The construction of a map representing the
major features of the hydraulic surface demands
much additional information, acquired simul-
taneously from a number of points scattered over
a larger area.

Special attention must be given to the clay hori-
zons that are interbedded with the sandstones.
Such horizons may form seals between independent
aquifers.

With a view to salinity problems it is essential
to put on record the exact depth at which each
supply was struck, including the quality of the
water, and the supply obtained from each aquifer.

A completely unknown factor is the effective
porosity of the Wicherina aquifers, and theréfore
no safe estimate as to the water in storage can be
made at the present time.

Until such a time as the results of the investiga~-
tory work, as outlined above, are available, all
recommendations for further development remain
necessarily somewhat tentative. It is strongly felt,
however, that continued exploration of the basin
would repay the effort much more surely than any
of the adjoining areas. It is recommended first
of all to test the area near the junction of the
Wicherina creek and the Greenough River, and
the position of the first bore site has peen marked
on the attached plan. The possibility that the
underflow of the Greenough River may be more
highly saline than the water drawn from the
Wicherina aquifers has not been overlooked.

The second area worthy of testing is limited by
the old (1928) and the new (1949) “D” bores in
the south, and the railway line east of Wicherina
Siding in the north. The location of the first
proposed bore is also shown on the accompanying
plan.

The selection of further bore sites in both areas
obviously depends upon the results obtained from
the initial test bores.

REPORT ON THE NORTHAMPTON MINERAL
FIELD.

By K. BERLIAT, D.Sc.

What has become to be known as the Northamp-
ton Mineral Field consists of an extensive, north
and south stretching belt of country on both sides
of the North-west Coastal Highway (Geraldton-
Carnarvon), It is limited in the north by approxi-
mately Lat. 27° 40’ s., and in the south by approxi-
mately Lat. 28° 30" S., an overall distance of about
60 miles. The town of Northampton is 31 miles
north of Geraldton and lies in the southern half
of the field.

- Ever since 1848, when lead ore was first discovered
on the Murchison River, the Northampton Mineral
Field has been the chief source of supply in the
State, and important mining activities have been
carried out whenever the price of lead left a margin
over production and transport costs. Since the
1930’s the field had been practically deserted until
the high post-war price offered for lead assisted in
the rehabilitation of the industry Numerous pros-
pecting areas and mineral leases have been applied
for since, and the re-opening of several deserted
mines has been made possible At the time of the




inspection (September, 1952) 15 claims were actu~
ally worked or prospected They are centred around
two widely separated localities, viz.:—

(i) Northampton township;

(ii) Galena, on the Murchison River.

The writer was instructed to make a general
inspection of the field concerning all mining activi-
ties, and to give some information on length,
breadth, and depth data, and on the general geo-
logy of each deposit being worked or prospected.
It was entirely outside the scope of the survey to
enter into any geological details.

General Geology.

Intense, fracturing and shearing of the garnet
gneisses, forming the country rocks, has taken place
along north-east and south-west lines. Some of
these zones of weakness, approximately coincident
with the direction of the regional schistosity, have
been intruded, at a later stage, by dolerite or epi-
diorite dykes, varying in thickness from a few feet
to a maximum of 180ft. The dykes dip, with few
exceptions, at high angles to the west. Gradations
from normal granite gneiss into pegmatitic facies
are common in the vicinity of the basic dykes. The
frequent association of the ore bodies with basic
dykes is not genetic in character. Lead deposition
is structurally controlled, mineralisation having
taken place along pre-existing zones of weakness.

Notes on Claims being Worked or Prospected atf
Time of Inspection.

(i) Northampton District.

PROTHEROE LEAD MINE (Victoria Location 833).
(Anglo-Westralian Mining Pty Ltd.)

The mine and township of Protheroe are situated
17 miles by road south-east of Northampton.

There are three distinet, downward converging
lines of lode, striking approximately at 45°. The
west lode, which has been worked in the old Narra
Tarra Mine dips to the east, while both the middle
and east lode are steeply inclined to the west.

Present mining operations are taking place on
the middle, or Protheroe lode. There are two strong
shears in a garnet gneiss that shows frequent
gradations into a pegmatitic facies. Mineralisation
occurs in some places along the footwall shear, in
other places along the hanging wall shear. The
thickness of the mineralised zone varies between
3 and 5ft.

A vertical section of the workings shows four
main levels, at 108, 212, 325 and 425ft. All the
ore between No. 2 level and the surface has been
practically stoped out.

At present mining operations are in progress at
the north end of a 700ft. long stope between No. 2
and No. 3 levels. Galena occurs predominantly
in well defined seams and lenses in kaolinised
granite gneiss. There is a noticeable deterioration
in values towards the south end of the stope.

The distance between hanging wall shear and
footwall shear in No. 3 level is about 50ft. The
same distance in No. 4 level is only 8ft. It is
expected that the two shears will join somewhat
below that level.

Shipments from this mine between 1946 and
September, 1952, amounted to 6967.31 tons of ore,
containing 5462.34 tons of lead, valued at £A768,634
f.o.b., Fremantle. Concentrates shipped awaiting
realisation amount to 1,050 tons and concentrates
on hand awaiting shipment amount to 1,239 tons.

ISSEKA MINING PTY. LTD (Victoria Location 832).
(Richard and Graham.)

The mine is situated seven miles south of North-
ampton and only a few hundred yards from
McGuires Siding, on the Northampton-Geraldton
railway line.

Two parallel mineralised shears in garnet gneiss
run through the location. They strike at 40° and
are about half a mile apart.

66

No work is being done at present on the east
lode, which dips 75° W., and can be traced by
old shallow workings for about 600ft. Lode matter
containing disseminated carbonate ore (cerussite)
is exposed over a width varying from 18in. to 3ft.

A vertical shaft has been sunk to a depth of 63ft.,

slightly to the west of the West Lode, and a cross-
cut is now being put in to the east. It is expected
to intersect the lode after 12ft. of crosscutting.

This lode too can be traced by old shallow work-
ings for about 700ft. Its width varies between 4
and 6ft. The dip, which is 70° E., near the present
shaft, is steeply to the west in an old shaft, 700ft.
further south.

Carbonate ore (cerussite) produced so far, has
been mined from an open-cut, 10-16ft. in depth,
and about 300ft. in length. Shipments between
December, 1949, and September, 1952, amounted
to 48.25 tons of concentrates, containing 27.73 tons
of lead and 33.18 fine oz. of silver, valued at £A3,421
f.0.b., Fremantle.

PROSPECTING AREA 74 PP., 75 PP, 76 P.P.

The three adjoining prospecting areas were ap-
plied for recently by Messrs. D. Dunlop and J. W,
and F. W. Willers. They are situated in hilly
country, near Eastbrook Hill, eight miles by road
west of Northampton.

No work has been carried out on P.A. 75 and
P.A. 76, but a shaft is being sunk on P.A. T4
(F. W. Willers). It was down to a depth of 21ft.
at the time of inspection. The shaft is located
near the central part of a fractured and brecciated
basic dyke, striking at 30° and dipping 70° W.
No signs of lead mineralisation are noticeable (The
leases were applied for on the strength of a small
isolated floater of galena on P.A. 76).

KIRTON’S MINE, M.L. 249, 250, 251.
) (K. Williams.)

The mine is situated three and a half miles
north-north-west of Northampton.

A strong quartz and galena filled shear striking
at 30° and dipping steeply to the east has been
worked by a shaft and two drives to a depth of
108ft. and over a maximum length of 90ft. A
short drive at the 60ft. level exposed thin and
irregular ore shoots scattered over a width of 2it.
6in. REight tons of ore have been produced from
a stope, 50ft. long and 30ft. high. The other
drive was put in at the 90ft. level. Lode matter
up to 3ft. wide, with veins of solid galena along
the hanging wall up to 1ft. thick has been located
over a length of 90ft. Stoping was carried out to
a height of 15ft., and 12 tons of ore have been
produced.

A new shaft is now being sunk on M.L. 249. It
is intended to sink to a depth of 300ft., and to
continue operations at that level.

PARINGA WHEAL OF FORTUNE (Victoria Location 436).

The mine is situated about three miles west of
Northampton.

Southerly plunging ore shoots in a strong shear
zone, varying in thickness between 6 and 10ft.,
have been worked over a length of 500ft. and to
a maximum depth of 174ft. The shears have an
average strike of 50° and their dip is between 72°
. and vertical. They are intersected at various
angles by pegmatite dykes. The best values are
met with near the pegmatite contacts, and lower
grade ore generally occurs where the walls are
formed by gneiss. Rich mineralisation is also
noticeable in the very steeply and vertically dip-
ping sections of the lode.

At the time of inspection mining operations were
in progress at the south end of the 174ft. level.
The values are very rich in places, with seams and
pockets of galena up to 6ft. wide. The ore shoots
are lenticular however, and completely barren
patches occur regularly about every 150ft. Pros-
pects for payable production did not appear prom-
ising at the north end of the drive.




Shipments between November, 1949, and Septem-
ber, 1952, amounted to 733.30 tons of ore, contain~
ing 536.94 tons of lead and 87.73 fine oz. of silver,
valued at £A85,072 f.0.b., Fremantle.

RHYHOPE (P.A. 73 P.P.) (W. Simpson & H. Hyde).

The holding is situated about two and a half
miles west of Northampton.

Work has been in progress since August, 1951.
A shaft was sunk to a depth of 85ft. and a drive
put in at the 72ft. level. Ore has been stoped out
over a length of 20ft. and a height of 33ft.

The ore body occurs in a shear zone between
basic dyke rocks on the hanging wall and kaolin-
ised granite gneisses on the footwall. The strike
is about north-east, and the dip between 75° E. and
vertical. The matrix is quartz, associated with
barite, pyrite, and some blende. The lode varies
in thickness between 18in. and 4ft. Veins of ga-
lena, up to 18in. thick have been located in the
thinner and more highly inclined portions of the
lode. The shaft section exposes carbonate ore to
a depth of about 30ft.

Shipments between August and November, 1952,
amounted to 20.65 tons of ore, containing 14.55 tons
of lead and 10.32 fine oz. silver valued at £A2,073
f.0.b. Fremantle.

GURKHA SYNDICATE, M.L. 256.

This lease is six miles north of Northampton

and adjoins the Northwest Coastal Highway on the
west.

Lode matter and lenses of solid galena up to
2ft. thick ocecur in a strong, 4-6ft. wide shear zone,
striking at 28° and dipping 60-75° W. Both the
footwall and the hanging wall are formed by basic
dyke rocks. Hard quartz, together with some
pbarite is found along the footwall. The lode has
been opened up by a shaft, 76ft. deep, and two
drives have been put in at that level, 95ft. to the
south and 39ft. to the north.

No returns have been submitted to the Mines
Department from this lease. The writer has been
informed in the field that shipments over the last
18 months amounted to 22 tons of concentrates. 95
tons of ore are on hand awaiting treatment.

MAY BELL, M.L. 227.

The lease is eight and a half miles by road.north
of Northampton and close to the railway line to
Geraldton. ‘

An inclined shaft is being sunk on a lode striking
at 40° and dipping 80° W. At the time of inspec-
tion it had reached a depth of 120ft. It is pro-
posed to deepen the shaft to 200ft., and then put
in a drive to the south.

The lode formation is a basic dyke, and.ore
shoots in nearly vertical shears occur over a.W1dth
of 7-8ft. Rich pockets of galena, accompamed by
some quartz on the hanging wall, are heing re-
covered from the bottom of the shaft.

Shipments from this lease between June, 1949,
and September, 1952, amounted to 70.70 tons of
ore, containing 49.37 tons of lead and 33.59 fine oz.
of silver. Value £A4,777 f.ob. Fremantle.

BADDERA NORTH, M.L. 31 P.P.

The mine is situated six and a half miles by road
north of Northampton and a mile north of Bad-
ders, Siding.

There are two strong mineralised shears in a
basic dyke. They strike at 45°-50°, and dip 89"-85"
W. Along the footwall shear the ore is disseminated
over a width varying from 4-15ft., whereas along
the hanging wall shear galena occurs in well de-
fined, southerly pitching shoots. Up to four seams
with an overall width of 4ft. have been located.
Individually the seams are 6in. to 2ft. thick. In
places they converge and form one solid seam of
galena.

Workings are in progress at the 160ft. level.
From the main underlay shaft sunk on the foot-
wall shear two drives have been put in, one 70{ft.
to the north, the other 200ft. to the south. In
the south drive ore has been stoped out over
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a length of 170ft. and to a height of 160ft. (to
the surface). The values have been poor, the ore
averaging only 6-7 per cent. of metallic lead.

A cross-cut (93ft. long) was then driven to the
hanging wall shear, and driving was carried out
over a total length of 270ft. A stope near the
south end of the drive has a length of 60ft., and
a height of 10ft. Stoping is now in progress 100ft.
north of the cross-cut.

Shipments from this lease between April, 1948,
and September, 1952, amounted to 772.39 tons of
ore, containing 496.82 tons of lead, and 507.19 fine
oz. of silver, valued at £A50,152 f.o.b., Fremantle.

SOUTH BADDERA, M.L. 248,
(H. J. Cotic.)

The workings are half a mile north-West of Bad-
dera Siding.

An inclined shaft, 120ft. in depth, has been
sunk on a 3-5ft. lode, striking at 65° and dipping
70° W. Lode matter and lenticular seams of
galena up to 18in. thick, occur in a matrix of
brecciated basic dyke rocks. Quartz is developed
in places both along the footwall and the hang-
ing wall. Ore has been recovered from the shaft,
and from short stopes and drives between 40ft. and
65ft. At the time of inspection a drive to the
nﬁrgx was being put in from the bottom of the
shaft.

Shipments from this lease between September,
1951, and June, 1952, amounted to 16.51 tons of
ore, containing 9.29 tons of lead and 10.72 fine oz.

-of silver, valued at £A1,267 f.o.b., Fremantle.

(ii) Galena District.

MARY SPRINGS, M.L. 234.
(Th. A. Bridson.)

The lease, adjoining the North-west Coastal
Highway on the west, is situated five miles north
of Galena townsite.

Of six lodes, reported to have been proved by
old workings, only two are mined at present. They
are roughly parallel and follow strong shear zones
in the eastern half of a large (160ft.) doleritic
dyke, striking at 50°. Considerable pegmatisation
of the country gneisses is noticeable, especially
along the western margin of the dyke.

The two lodes are not more than 8ft. apart
and dip between 60° and 70° E, Their thickness
varies between 3 and 4ft. Only little work, con-
sisting mainly of a short drive put in from the
bottom of an old shallow shaft, has been done on
the east lode.

The west lode has been opened up by an in-
clined shaft, and a drive, totalling 110ft. in length
has been put in at the 60ft. level. Shoots of solid
galena vary in thickness from 8 to 12in.

Shipments from this lease between November,
1950, and September, 1952, amounted to 50.22 tons
of ore, containing 37.61 tons of lead and 22.80 fine
oz. of silver valued at £A5,546 f.0.b., Fremantle.

GERALDINE NORTH, M.I. 222,
(Atkinson & Davies.)

Work on this lease, which is situated three miles
south of Mary Springs, was started in February,
1949. An old shaft was cleaned out to a depth
of 112ft. and a drive put in for a length of 135ft.
Mineralisation has taken place in a shear in frac-
tured and brecciated basic dyke rocks, striking at
15° and dipping to the west. Three lenticular
seams of galena, 10 to 15ft. long, and up to 2ft.
6in. thick have heen met with in the drive. Apart
from this, mineralisation proved to be patchy and
irregular. The mine has now been abandoned
and is full of water, the latter being used for the
mill and concentration plant.

Shipments from the mine between February,
1949, and September, 1952, amounted to 173.08
tons of ore, containing 122.29 tons of lead and
48.85 fine oz. of silver. Value £A15,066 f.0.b.,
Fremantle.




GREAT WESTERN, M.L. 253.
(Atkinson & Davies.)

The lease is situated two miles west-south-west
from Geraldine North.

The country garnet gneisses are intruded by a
120ft. thick basic dyke, striking at 35°, and dip-
ping 70° W. Lode matter, 14ft. wide, occurs along
the hanging wall of the dyke. Isolated lenses of
galena, up to 2ft. 6in. thick are developed at the
contact between the gneiss and the basic dyke.

A vertical shaft, 70ft. deep, has been sunk in the
southern portion of the lease, and a drive, 34ft.
long, was put in to the south. Ore has been stoped
out for a width of 3ft. and a height of 20ft.

Shipments finalised as at 31st August, 1952,
amounted to 1.98 tons of ore, containing 1.46 tons
of lead and 1.19 fine oz. of silver, valued at £A165
f.0.b., Fremantle.

GRAND JUNCTION, M.L, 255,
(Atkinson & Davies.)

Little work has been done on this mine (situ-
ated just under a mile east of Geraldine North)
since it was last worked by “Wiluna Gold Mines” in
1934.

Three mineralised shears in gneiss, converging
in a southerly direction, have been exposed by the
old workings. Present activities are limited to the
west shear, striking at 20° and dipping steeply to
the west. An old open-cut, about 50ft. deep and
120ft. long, has been carried another 30ft. to the
north, and carbonate ore is being mined over a
width varying from 3-5ft., and to a depth of 20ft.

The eastern shear, 43ft. apart, strikes at 40°,
and dips also steeply to the west.

The middle shear is exposed in an old cross-cut
at the 40ft. level. It contains disseminated lode
matter together with some small stringers of gal-
ena.

No returns have been submitted to the Mines
Department from this lease. The writer has been
privately informed that shipments from April to
September, 1952, amounted to 11 tons of concen-
%ractles, containing an average of 67 per cent. of
ead.

GALENA LEAD MINES, M.Ls. 205, 214.

The mine, adjoining the old workings of the
Surprise Mine on the south side, is situated im-
mediately west of Galena Townsite and about half
a mile south of the Murchison River.

Galena in nearly vertical, N.-S. striking shears
in a basic dyke has been worked to a maximum
depth of 200ft. Driving ecarried at that level
totals 170ft. in length. Conditions are very poor
in the south, but a gradual increase in values
is noticeable towards the old Surprise Mine in
the north. Lode matter and irregularly distributed
ore shoots up to 18in. thick are mined over a
width of 6ft. The predominant gangue minerals
are barite and quartz.

No production data are available.

REPORT ON P.A. 6668 (PARIS GROUP),
COOLGARDIE GOLDFIELD.,

By K. BERLIAT, D.Sc.

Introduction.

P.A. 6668, of 23 acres, is situated 30 miles by
road east-south-east of Widgiemooltha, and is
easily accessible by a track branching off from
the Coolgardie-Norseman main road, four miles
south of Widgiemooltha. The country in the
vicinity of the Prospecting Area is flat and soil-
covered, carrying a vegetation of Salmon Gum,
Gimlet, Blackbutt and Saltbush. Domestic water
has to be carried from Binneringie Soak, eight
miles to the east.

The former G.M.L. 5311 (Lister’s Gold Mine),
pegged by Mr. G. Lister in 1931, was spasmodically
worked up to 1950. Bulked production figures from
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this lease, and from the two amalgamated G.M.Ls.
5530 and 5500 to the east and west respectively,
are given as 7,965 fine oz. of gold, recovered from
14,054 tons of ore.

G.M.L. 5311 and G.M.L. 55630 were abandoned by
Mr. G. Lister in September, 1952, and the former
is now being held, under the title P.A. 6668, by
Mr. F. White. He also has an option over machin-
ery Area 86, and G.M.L. 5500, both expiring on
28th Febxuary, 1953.

Geology.

The ore body, as exposed in the mine workings
and in old shallow shafts and costeens on P.A. 6668,
consists of a quartz reef, which strikes at 295°,
and dips 40° 8., co-incident with the enclosing
greenstone country. The greenstones are gener-
ally coarse grained and massive, except in some
places along the ore body, where they are schis-
tose and highly sheared and contorted. Occasional
lenses of jasperoid ironstone result from the de-
composition of the more basic greenstone schists.
A roughly east and west striking dyke is evidenced
by small, isolated outcrops of quartz porphyry
near the nothern boundary of the holding.

Sufficient factual data regarding the structural
behaviour of the ore body are unobtainable be-
cause of the flooding of the mine workings below
the water table (about 100ft.). Accessibility is
limited to the 75ft. level, between No. 4 and No.
2 shafts. The reef is made up of westerly pitch-
ing quartz lenses, varying in thickness from 3ft.
6in. to mere stringers. The ore channel strikes
at 300° and dips 40° S.W. @Gold is in part free,
in part associated with pyrite and chalcopyrite.
Copper carbonates are visible near No. 4 shaft, both
in quartz and in the hanging wall. There is
evidence of syneclinal and anticlinal flexures in
the country rocks, 50ft. west of the shaft, near
the eastern limit of a large open stope. It is said
that the reef attains a maximum thickness along
the axial line of the flexures. Such a control is
not unlikely, but investigations along these lines
were not possible.

The Workings.

The reef has been worked over a length of 420ft.,
and to a maximum depth of 220ft. From No. 1
shaft, located close to the western boundary of
P.A. 6668, four levels have heen daveloped, viz,,
at 100, 125, 175 and 220ft. Three other shafts
situated further to the east, have been sunk to
the 75ft. level. All the available ore between
this level and the 175f{t. level has been practically
stoped out. Above the 75ft. level stoping has
been done to a maximum height of 25ft. There
is a small stope, about 50ft long, and about 10ft.
high, above the 220ft. level.

Conclusions.

That secondary enrichment has taken place in
the formation of the ore body is suggested by the
following reported factsi—

(1) The eratic distribution of the gold through-
out the quartz.

(ii) The falling off of the payable values below
the top portion of the sulphide zone.

The writer is of the opinion therefore, that
workable ore is limited in depth, and that the mine,
such as it is now, has been worked out.

Possible extensions to the west are prohibited
by the proximity of the boundary of the holding.

There is some scope for prospecting on the strike
of the reef, east of the workings, but bearing in

mind the westerly pitch of the ore shoots, prospect~
ing should he done in this direction.

NOTES ON A TALC DEPOSIT NEAR BOLGART.
By K. BERLIAT, D.Sc.
The occurrence is on Location 820, nine miles

by road south-south~west of Bolgart, a town on the
Clackline-Miling railway, 24 miles mnorth of




Toodyay. The property is owned by Mr. J. Butter-
ley, and the Mineral Rights are held by Industrial
Earth Minerals Pty. Ltd., Bolgart.

Between 1946 and October, 1952, 269.36 tons of
tale, valued at £1,344 have been produced from a
number of shallow pits and opencuts, spread over
an area of about 150ft. by 250ft. The openings
had been covered up by means of a ‘“bulldozer,”
shortly before the inspection was made. They are
said to vary in depth from 4ft. to a maximum of
10ft. Ome shaft, which was nearly full of water,
is reported to have been sunk to 20ft.

Outcrops are completely lacking in the area of
the deposit, but boulders of quartz reef can be seen
about 500 yards to the south-west and to the
north-west.

To judge from the numerous specimens scattered
over the working area, the tale is not uniform in
grade. There is a pale green, compact, fine grained
variety, producing a greyish-white powder of
probably cosmetic grade. Other specimens are
obviously of inferior quality, having undergone
only partial talcification. They are harsher to
feel, darker in colour, and coarser in texture.

The exact nature of the rocks from which the
tale has been formed cannot be ascertained. The
general geology of the country would suggest ultra-
basic rocks of pre-Cambrian age.

At this juncture it is not possible to assess either
the extent or the grade of the deposit.

REPORT ON WATER SUPPLY ON BINNERINGIE
STATION.

By K. BERLIAT, D.Sc.

The services of the Geological Survey were re-
quested to assist in the location of bore sites for
stock water on Binneringie Station. This property
of 196,000 acres, carrying at the present time some
600 sheep, is situated east of Widgiemooltha. The
homestead is on a water reserve, surrounding Bin-
neringie Rock, and lies 38 miles by road east-south-
east of that township.

The station is in flat, granitic terrain. Isolated,
narrow ridges rise only little above the level of the
surrounding country which is almost entirely
without defined drainage lines of any length. The
rainfall ranges from 8-%9in. per annum.

The ground water in the flat portions of the
station is too salt even for sheep. Small supplies
of useful stock water could be expected along the
slopes of the ridges, if there was a sufficient
thickness of sandy soil or decomposed granite, in
which the run-off from the crests could be received
and stored.

Such conditions do not exist, the surface being
underlain at a shallow depth by solid granitic
rocks.

The solution of the water supply problem on
Binneringie Station will depend on sources other
than those of subterranean nature.

NOTES ON “COODAWA” TALC DEPOSIT.
By K. BERLIAT, D.Sc.

The talc deposit is situated on private property,
on location M.839, seven and a half miles by road
east-north-east of Three Springs, a town on the
Perth-Geraldton Highway, 205 miles north of Perth.
The mineral rights are held by the Midland Rail-
way Company, but have been leased on a royalty
basis to Universal Milling Company, Welshpool.

The occurrence was investigated by Mr. R. S.
Matheson in September, 1944, and reported upon
in detfail in the annual report of the Geological
Survey for the year 1945. The author came to the
conclusion that “there are good prospects for the
production of large quantities of talec suitable for
cosmetic use.” Up to the time of his visit 27 tons
7 cwt, had been produced from the dump of three
wells, varying in depth from 52ft. 6in. to 70ft.
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The following notes relate to the progress of
mining operations since Mr. Matheson’s inspection.

Official returns submitted to the Mines Depart-
ment between October, 1948, when production
started, and October, 1952, are given as 1,568.47
tons, valued at £A.21,021, fo.b., Fremantle.

The talc has been produced from a well and
drives, 125ft. north-east of Mr. C. B. Barrett’s
homestead. Three samples from the dump of this
well (No. 1 well) were collected by Mr. Matheson
and submitted to the Government Chemical Labora-
tories for analyses and commercial tests. The tale
proved to be good to high grade, giving a white
powder, valuable in the cosmetic and other in-
dustries.

The well has a depth of 70ft. Driving has been
carried out at 40ft. and at 60ft. At the 40ft. level
two drives have been put in, to the north and to
the east, for a length of 50ft. and 83ft. respectively.
From the 60ft. level five radiating drives have been
developed to the west, north, north-east, east and
south-east. Their aggregate length is 375ft.

The tale mined in both levels is fine grained
and compact, but intensively fractured. The colour
at the 40ft. level is predominantly light grey, some-
jcimes with gradations into a pale green. At 60ft.
it is pale green throughout, but the talec produces
a white or off-white powder. Analyses from both
levels show only little variations.

It is understood that the biggest problem facing
Universal Milling Company is to find suitable
markets for their output, but over the last two
years steady improvements have been made in this
direction. The company has now signed a long
term contract with a Swedish buyer for an annual
shipment of 2,000 tons of cracked tale. Mill tale
produced in excess of this tonnage will be shipped
tsot tglev company’s agents for disposal in the Eastern

ates.

Prices quoted by the company in October, 1952,
Were:—

Mill Talc: £A.16 10s. per ton, f.o.b., Fremantle.
Cracked Talc: £A.11 5s. per ton, f.0.b., Fre-
mantle.

REPORT ON WATER SUPPLY ON WARROORA
STATION.

By K. BERLIAT, D.Sc.

Warroora, a sheep station of 267,560 acres, is
limited on the west by the Indian Ocean between
approximately Latitudes 23° 12’ 8. and 23° 33’ S,,
and on the east by approximately Longitude 14° 3’
E. The homestead, only two miles from the coast,
and slightly to the south of the Tropic of Capri-
corn, is situated 124 miles by road north of Car-
narvon.

Water for domestic purposes is sufficient, a good
supply heing drawn from a shallow sand dune
well near the coast, but difficulties are experienced
in obtaining stock water. Present supplies are
drawn from three wells, located close to inter-
mittent drainage channels, and from an artesian
bore, 12 miles north-east of the homestead. This
bore has a depth of 1,732ft. and flows at a rate
of approximately 750,000 gallons per day. The
water is low in salinity, but has a distinct odour
of hydrogen sulphide. The bore serves a consider-
able portion of the property as the water is reticu-
lated for about five miles to the north and seven
miles to the south-east.

Topography and Geology.

With the exception of a narrow coastal belt
occupied by sand dunes of sub-recent or recent
origin, and a strip of hilly country along the
eastern boundary, the topography is extremely
monotonous and featureless. Defined surface drain-
age is almost non-existent. The gullies are short
and rapidly diminish in size due to the loss of
water by percolation. 'The hest defined channels
are heading in the hills to the east and southe
east and are tributaries of Cardabia Creek,




Almost all of Warroora Station is underlain by
porous sediments of Tertiary age. The limestones,
marls and calcareous shales rich in Inoceramus,
outcropping in the eastern hills, are attributed to
the Cretaceous succession.

Water Possibilities.

The following notes refer entirely to the possi-
bilities of obtaining ground water, which has its
origin in the direct downward percolation of the
local rainfall, and is not under pressure exceeding
that of the atmosphere at its upper, free surface.

First consideration must be given to the prob-
able quality of the ground water. That the latter
is very highly saline has been proved, in almost
every instance, by the numerous bores sunk in
various portions of the property. The main factors
responsible for this are the low rainfall (8-9in.
per annum), the intense evaporation, and the un-
differentiated topography.

It has been pointed out to Mr. H. C. Lockyer,
manager of the station, that useful water can
only occur where the conditions are exceptional.
Given porous rock types, a search for such supplies
involves in the main an examination of the topo-
graphy to ensure quick run-off and accumulation
of the rain water. The latter must collect in
such quantity as to be able to force its way down
to the water table, and dilute to harmless pro-
portions the cyclic salts accumulated in the soil.

As far as conditions on Warroora Station are
concerned, favourable features of this nature can
only be recognised in the coastal sand dune belt,
and along the intermittent water courses heading
between the rounded hills to the east and south-
east.

No water points were required in the coastal
belt. Should ever the necessity for supplies in this
zone arise, it will be important to keep in mind that
the good water generally rests directly on salt
water. The wells should be located above sea level,
and great care must be taken not to spoil them
by over-deepening or over-drawing.

With regard to the gullies in the east and south-
east, the best situation to start prospecting for
useful water is about half the vertical distance
between the source and the main valley. 'The
latter, or the lowest part of an area must be avoided,
as the water beneath these localities will be salt.

If the supply in a bore situated half way up a
gully is insufficient, but the water of good quality,
a lower site should be fried. If on the other hand
the first bore cuts salt water, it would be advisable
to try higher up the guily.

In the extensive flat areas of the station most
of the low annual rainfall, particularly when re-
ceived in numerous light showers, merely evapor-
ates, leaving its salts in the soil. Occasional heavier
falls carry these salts down to the water table,
where they are added to the highly saline, practic-
ally stagnant, body of ground water. Under such
conditions prospecting for useful water is a hope-
less proposition, a fact that has been sufiiciently
demonstrated by previous boring operations.

REPORT ON BENTONITE ON M.C. 456H,
MARCHAGEE, SOUTH-WEST DIVISION.

Approximate Latitude 30° 4 S.
Approximate Longtitude 115° 56" E.
By L. E. DE LA HUNTY, B.Sc.
Location.

This deposit is about eight miles (air miles) west
of Marchagee and approximately five miles south
of M.C. 452H. It is about two and a half miles
south of the south-west corner of location 8578
inf{l is three-quarters ¥ a mile east of Pinjarrega

aKe. !

Areq.

Size of the clay pan is of the order of four to
five acres,
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General Information.
The deposit was approached from Coorow—a
distance of some 15 miles. The last five miles were
through heavy sand.

The deposit is in the form of a clay pan in a
depression in the sand dunes and is grey in colour,
when dry. The clay.turns a greenish colour when
water is added.

At a depth of 1ft. the deposit was yellow-grey
in colour.

Results of Analyses.

Dis- .
: . ;sed | Sadler | Soluble
Salgg')le Location. Depth. p&l;s( Fi'lgure, Sul-
Matetial. phates .
t
inches. ‘ % % i
MB/13 | In claypan, 2% miles | 0 - 3 807 23 Nil
sowtth of 8.W. corner
peg of loc. 8578,
MC 4561 .
MB/14 | Below MB/13 at 12 756 15 Ap{))i‘em-
able
amount

The grit in these two samples was mainly quqrt_;z
and kaolin. The fine clay fraction was sepiolitic
in nature.

Neither of these two samples was suitable for
oil clarification.

Conclusions.

The results of the Sadler’s Test show these
clays to be much lower in grade than other
Marchagee samples which have been examined.
In fact, they are too low grade to warrant bene-
ficiation.

REPORT ON BENTONITE ON M.C. 452H,
MARCHAGEE, SOUTH-WEST DIVISION.

Approximate Latitude 29° 59" S.
Approximate Longitude 115° 56" E.
By L.E.DE LA HUNTY, B.Sc.

“Location and Access.

The deposit is about 10 miles by road and
sand track south of Ccorow—the last two miles
being through very loose sand. Datum peg (south-
east corner) of M.C. 452H is about 50 chains west-
north-west of the north-west corner peg of loca-
tion 8578.

Areaq.

The area of the deposit is about seven and a half
acres—made up of two adjoining claypans. One
pan is about six acres in area and is joined on
its western edge by a smasaller pan of one and a
half acres.

Description of the Deposit.

The deposit of bentonite on M.C. 452H is similar
in occurrence to other deposits near Marchagee.

The claypan, which is clear of vegetation, occurs
in a slight depression in the sand plain. The sand
plain is thickly covered with scrub. White quartz
sand occurs at the edges of the pan and causes
considerable contamination of the clay when blown
on to the pan by wind. Some clay is also apparent
in the scrub surrounding the deposit.

The deposit was dry at the time of sampling
(February) and the surface was criss-crossed by
small shallow cracks. Colour of the clay was a
greenish grey and the addition of water made it
quite green. When water was added, the clay
seemed to swell and broke up into small round
particles.

The bentonite ssemed fairly consistent in charac-
ter to a depth of 1ft. A marked deterioration
was apparent below this depth where the colour
became quite yellowish and a high percentage of
quartz grains was noticed.

This particular deposit was reputed to be very
useful for the filtration of oils.




Sampling.

Twelve samples were taken. Six of these were
from the top two inches of the deposit and the
others were made over the depth of 2in.-12in.
Samples Nos. 1-10 were taken from the larger
claypan and Nos. 11 and 12 from the centre of
the smaller pan.

Results of Analyses.

Table shows disposition of samples and results of
tests made on them by the Government Chemical
Laboratories,

TABLE OF ANALYSES,

Dis- Soluble
Sample Location. Depth. {persed [Sadler Sul-
No. Clay Tigure. | phates.
| Material.
inches. % %
MB/1 Centre of larger clay- | 0 — 404 6 Ni
pan—approx. 185
yards N.W. of datum
peg
MB/2 | Below MB/1 .| 2-12 | 65-3 9 Trace
MB/3 | 50 yds NE. of MB/1 | 0 - 2! 555 6 Nil
MB/4 | 50 yds N.E. of MB/1 | 2 — 12 { 717 21 Nil
MB/5 | 50 yds SW.of MB/1 | 0 - 2{ 45-4 Nil Nil
MB/6 | 50yds SSW. of MB/1 | 2 - 12| 745 44 Nil
MB/7 | 50 yds S.B. of MB/1 | 0 - 2| 38-7 Nil Nil
MB/8 | 50 yds 8.B. of MB/1 | 2 ~ 12 | 525 Nil N
MB/9 | 50 yds NNW.of MB/1 | 0~ 2| 458 10 Nil
MB/10 | 50 yds NN'W. of MB/1 | 2 -~ 12 | 73:05 26 Trace
MB/11 | 160 yds N70°W of | 0 - 2| 52-1 10 Nil
MB/1 in ceutre of
smaller claypan
MB /12 | Below MB/ii 2~ 12| 93:55 29 Trace

Note.—Grit from samples Nos. MB/1-11, mainly undispersed grain
of a micaceous type of clay. No. MB/i2—quartz and kaolin.

The Director of the Government Chemical
Laboratories reported as follows:—

The Sadler’s Tests show these clays to be
much lower grade than other Marchagee
samples examined. The fine clay fraction
seems to be sepiolitic in nature.

None of the samples received are suitable
for oil clarification. Lab. No. 2531 (MB/6),
Sadler’s Test 44 per cent., when activated by
treatment with sulphuric acid, gave moderate
clarification when the oil was heated to 300° F.
Clarification at 180° F gave poor results. It
does not appear, therefore, that the samples
from this deposit warrant further work on
beneficiation. -

Conclusions.
The above results indicate, very strongly, that
the claimholder would be wasting his time and
money in doing any work on this deposit.

1

REPORT ON SILICA SANDS ON M.C. 453H, TWO
MILES EAST OF DONNYBROOK, SOUTH-
WEST DIVISION.

Approximate Latitude 33° 34’ S.
Approximate Longitude 115° 52’ E.
By L.E. DE LA HUNTY, B.Sc.
Introduction.

M.C. 453H includes reserve 11149, location 363
(which is Public Utility Reserve 22860) and a
temporary reserve of 14 acres along the north
boundary of location 363. References map is Lands
Litho 414A/40.

The claim is accessible from the Donnybrook—
Boyup Brook Road, either by “Sand Hills Road”
(a gravel track which runs along the southern
boundary of the claim) or by a sand frack down
the easfern boundary.

It is located about one mile south and south-
east of the Flax Mill paddock, where the Hume
Pipe Co. is quarrying sand.

Geology.

The deposit consists of quartz grains ranging in
size from fines to grit and seems remarkably clean
in places. Outcrops of a ferruginous grit are
common, and these appreciably diminish the area of
sand available—since iron is poison in a silica sand.

The Hume quarry (10-15ft. deep), which is in
the same formation, shows well rounded quartz,
quartzite and odd felspar boulders. These boulders
are up to 6in. in length and occur in bands in
this unconsolidated grit.

The deposit is obviously a part of the conglom-
erate beds which can be seen in railway and road
cuttings (and even high up in the hills) between
Donnybrook and Balingup. These beds are rem-
nants of an old river system and bear no relation
to the present rivers. This sand is an old river
wash.

“Islands” of an orange to red coloured fer-
ruginous grit were observed in the quarry, below
the surrounding land surface. These are not rem-
nants of a bed of ferruginous grit but are local
patches of grit cemented with limonite.

Qutcrops of this ferruginous grit are common in
the western and northern parts of the claim.

Sampling and Analyses.

Eight samples were taken—mostly from the sur-
face to 2ft. in depth. Surface sand was black
but the sand became a good white colour at a few
inches depth, in the southern and eastern parts
of the claim. Sample GS/7 was taken towards the
north-east corner of the claim. The top sand was
similar in appearance to the rest of the claim
but the sample was obviously too iron stained to be
worthy of analysis.

TABLE OF ANALYSES.

Sample No. GS/1. GS/2. ! GS/3. ‘ GS/4. GS/5. GS/6. GS/1. GS/8.
|
Location 540 yards | Approximately 200 yards N.W. of N.W. corner | 30 yards S. | 120 yards | 12 yards 8.
N8O°W of peg of loc. 29. of S.E. |W.of NE.| of N.E.
S.E. corner corner peg | corner peg | corner peg
peg of loc. of loc. 3122. | of loc. 363. | of loc. 363.
363.
Depth 9in.-2ft. 3in.}  Oft.-1ft. 1ft.-2ft. 2£t.-31t. 3ft.-4ft. Oft.-2ft. | 3in.-2ft. 3in.| 1ft.-2ft.
Tyler Sieve. | Opening,
mm, % % % % % % % %
+ 16 1-0 3-59 5-25 5-01 7-06 9-49 5-57 5-01 4-62
— 164 32 0-5 25-60 29-27 22-91 24-92 25-59 26-41 25-71 39-64
— 324 60 0-25 36-78 38-66 36-91 32-19 27-45 31-14 28-40 33-45
— 60 80 0-175 11-80 10-95 13-73 14-14 14-25 13-01 13-58 9-25
— 80--100 0-15 5-83 4-98 6-72 7-45 8-03 6-87 8-18 4-09
-—1004115 0-125 3-28 2-67 3-70 4-17 4-43 3-87 4-75 2-23
—115 0-125 13-12 8-22 11-02 10-07 10-76 13-13. 14-37 6-72
Analysis :
Loss on Ignition 0-20 0-94 0-25 0-12 0-09 0-48 0-64 0-20
Silica, Si0, 98-66 97-94 98-47 98-77 98-81 98-30 97-33 98-72
Ferric Oxide, Fe,0, {On composite of GS/1—6* and GS/8) = 0-08%,.
Condition of grain Sub-angular tending to angular in the finer grades, for all samples GS/1 — 8.

* (3S/7 was iron stained and not included in composite for ferric iron,




The Deputy Government Mineralogist has

classified these samples as follows:—

The grading of these sands is not goqd,
being too widely distributed, too much material
is coarser than 32 mesh or finer than 100
mesh.

Ferric oxide content is too high for the
manufacture of best quality glass but would
be satisfactory for window glass or white bottle
glass.

Requirements for Glass Sands.
The following is a list of requirements for glass
sands. It has been extracted from a report issued
by Avery and Anderson, Analysts, Melbourne.

(1) Chemical.

(a) High silica content—The percentage of silica
present as quartz grains must be at least 99 per
cent., if the sand is to be classified as first rate.

(b) Low iron content—No sand containing more
than 0.04 per cent. of ferric oxide can be regarded
as first class. The best of the glass sands contain
0.03 per cent. or less of ferric oxide (Fe:Os).

Common glass bottles can use 1 per cent. of iron
oxide.

Medium quality glassware needs less than 1 per
cent. of iron oxide and preferably not more than
0.5 per cent.

Even 0.1 per cent. imparts a noticeable green
colour to glass.

For plate or colourless glass; not more than 0.05
per cent. of iron oxide is permissible.

Best glassware;

not more than 0.04 per cent.
is desirable.

Optical glass; not more than 0.02 per cent. of
iron oxide.

(¢) Comparative freedom from alumina, lime,
magnesia, potash, soda and titanium compounds.

(2) Physical.

(a) Angularity of grain—The greater the angu-
larity, the quicker the melting of the charge. The
more the shape deviates from the rounded form,
the better the sand from the glass-making view-
point.

(b) Evenness of grade—An ideal glass sand is
made up of angular quartz grains, as nearly as
possible, of 0.25 mm. (1/200in.) in diameter. In
practice, grains between limits 0.2-0.5 mm. are
acceptable (1/250-1/100in.).

Large grains take longer to fuse but the presence
of very fine material is not desirable since it usually
carries impurities.

In addition, the very fine material has a tend-
ency to entrap air in the form of very fine bubbles,
during the melting of the charge.

For the best optical glass, the grains should be
between 0.2 and 0.3 mm. in diameter.

(c) Freedom from minerals of high S.G.~—Par-
ticles of heavy minerals do not readily dissolve
in the fused glass, but remain as small bhlack
specks in the finished product.

The presence of 0.06 per cent. of heavy minerals
reduces the sand value slightly, but sieving with
100 mesh (100 holes to the linear inch) removes
those which are present mainly as small particles.

This sieving also tends to remove iron oxide.

Conclusions.
1.- The outecrops of ferruginous grit on M.C.
453H reduce the workable area to slightly less than
100 acres,
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2. The workable depth appears to be at least
4ft.

3. Patches of iron stained sand and probab}e‘
islands of ferruginous grit, under the top soil,
further reduce this estimate of sand available.
They also mean selective quarrying.

4. There is also an appreciable amount of vege-
table matter and tree roots in the sand. These
are likely to prove objectionable if not sieved
out.

5. Only about 40 per cent. of the sand sampled
comes within the grain size specifications of a
glass sand (0.2-0.5 mm.).

6. The iron content precludes the use of this
sand for other than medium quality glassware.
However—

7. Removal of the fines, by sieving, may also
lower the iron content.

8. The silica content does not reach the re~
quired 99 per cent. but, since the lowest percentage
obtained was 97.33 per cent., the sand must be
considered reasonably good from this point of view
and sieving may help to improve this figure.

It becomes apparent, therefore, that beneficia-
tion is essential and handling costs under these
circumstances may well prohibit the working of
the deposit for glass sands.

REPORT ON SOME MANGANESE DEPOSITS IN
THE NORTH-WEST DIVISION, WESTERN
AUSTRALIA.

By L. E. DE LA HUNTY, B.Sc.
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General Information.

The investigation was carried out in co-operation
with Mr. H. B. Owen, Senior Geologist, Bureau
of Mineral Resources, Canberra. Also in the party
were Mr. W. Grayden, M.H.R. and representatives
from Westralian Ores Pty. Ltd. and Northern
Mineral Syndicate.

Main shareholders in Westralian Ores Pty. Litd.
are Messrs. Bell Bros. and R. B. Synnott. The
Northern Mineral Syndicate consists of Messrs.
L. Ives, W. P. Scott, M. F. Scott, H. O. Hawkins
and P. R. Fletcher.

Transport and food were supplied by the lease-
holders. Westralian Ores provided a four-by-four
truck, and a Landrover was supplied by Northern
Mineral Syndicate.

Purpose of the work was to map, sample and
estimate the tonnage of manganese ore available
on deposits which had not been examined pre-
ziously by the Geological Survey of Western Aus-
ralia.

A request for the investigation originated from
political sources in Canberra and, although no
mineral holdings had been registered at the Mines
Department in Perth at the time of the request,
the Geological Survey agreed to make a joint in-



vestigation with the Bureau of Mineral Resources
—on holdings known only to interested parties.
Work was done in September and October, 1952.

The deposits visited were located at:—

(1) Area immediately south of Mt. Sydney.—
approximate lat. 21° 23’ 8., approximate
long. 121° 11" E.

(2) Warrie Station.—approximate lat. 22°
16’ S., approximate long. 119° 41’ E.
(3) Woodlands Station.-—approximate lat.

24° 46’ S., approximate long. 118° 5 E.
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(4) Mogul Station.—approximate lat. 24° 49’ S
approximate long. 118° 26" E.

Summary of Ore Reserves.

The following table shows the quantity and
grade of each deposit examined—also the degree
of reliability of these estimates. If the surface
samples show anything like the true grade of the
ore-bodies, there are more than 85,000 tons of ore
of high manganese content contained in these
deposits.

TABLE OF ORE RESERVES*,

Reliability of Estimates.
Grade. | Quantity.
Place. (Per- (Long
centage tons.) )
Mn.) Grade. (Possibly excessive.) Quantity.
1.. South of Mt. Sydney
MC 211 .. 50 4 1,600 | Visual estimate Measured.
MC 268 ... 50 + 4,300 | Visual estimate do.
14 miles North of MC ‘247 50 + 8,500 | Surface sample do.
MC 274 50 4 2,400 | Visual estimate do.
MC 271 30 — 45 6,200 | Visual estimate do.
MC 272 30 — 45 1,200 | Visual estimate do.
MC 273 50 4~ 800 | Surface sample do.
MC 247 50 -+ 25,100 | 2 Surface samples do.
MC 269 50 - 11,100 | Surface sample do.
MC 57L 50 +4- 7,900 | Surface sample do.
MC 54L 50 + 2,300 | Surface sample do.
MC 56L 50 - 200 | Visual estima.te1 go.
50 4 15,150 | 2 Surface samples 0.
O (- D00 | Bonpince st g
S. boundary of Warra.wa.gme Station .... 50 + 4,600 | Visual estimate do.
2. Warrie Station .... . - . | 20— 30 700 | Surface sample do.
8. Woodlands Station e | 20 — 30 14,800 | 3 Surface samples 30-
. 45 — 50 4,000 ; 3 Surface samples o.
4. Mogul Station ... { 20 — 30 2,000 | Visual estimate do.
Total Tonnage by Grades :
. 50 + 85,750
45 — 50 4,000 Surface samples and visual estimates. | Measured.
30 — 45 7,400 Possibly excessive in quality.
20 — 30 17,500

* See Table of Analysis and Tonnage Estimates for details.

The Manganese-bearing Areas.
(1) SOUTH OF MT. SYDNEY.

Location and Access.

Mt. Sydney (approximate lat. 21° 23’ S., approxi-
mate long. 121°11'E)) is in the Gregory Range,
Pilbara Goldfield, North West Land Division. If is
about two miles south-east of the Ragged Hills
airstrip and half a mile east of the most northerly
deposit inspected (M.C. 211). Mt. Sydney is 95
air miles from Marble Bar in the direction S. 80°
30" E. and 181 air miles from Port Hedland in ap-
proximately the same direction. Road distance
from Marble Bar to Ragged Hills airstrip is ap-
proximately 150 miles. Road distance from the
strip to Porth Hedland, via the Great Northern
Highway and the Coastal Highway is a total of
240 miles, approximately.

The deposits are situated in the Gregory Range,
between Mt. Sydney and the southern boundary of
Warrawagine Station—a distance of some 24 miles.
The deposits (see location plan) include M.Cs.
211, 268, a deposit north of M.C. 247, M.Cs. 274,
271, 272, 273, 247, 269, 57L., 54L., 56L. and 53L.,
also a deposit near the southern boundary of War-
rawagine. These were mapped by plane table and
telescopic alidade, except where otherwise stated.
Localities are app1ox1mate since none of the
mineral claims pegged have been surveyed.

A rough track runs down the Stock Route to
the west of the range from the airstrip to “Run-
ning Waters,” (Tooncoonaragee Pool). It took
two hours to drive this distance (about 18 miles)
in the Landrover. There were no tracks to the

deposits and only four wheel drive vehicles could
get near them—travelling five to seven miles in
an hour. One deposit (north of M.C. 247) was left
unpegged because of its inaccessibility.

Water Supply and Vegetation.

The well about one and a half miles north-west
of Mt. Sydney was inoperative at the time of in-
spection but is said to contain good water. Good
permanent water is to be found at Carrawine Pool
and at Running Waters in the Oakover River. The
river goes underground into the sandy alluvium of
its bed at Running Waters, and the pool here has
only been known to dry out once (according to
local information), in June 1952. If was running
in September.

The area is one of exfremely low rainfall and
trees are mainly restricted to stream beds. The
common trees are river gums and black hearts.
The plains are covered with spinifex and some
serub.

Geology.

The manganese ore occurs in solid bodies sitting
on top of, or in fissures in, pink to dull grey,
bedded, crystalline limestone. A specimen of this
limestone, from the same locality as sample
GS/M/10, showed a high percentage of magnesia.
Analysis of the rock gave the following results—

%o
Manganese, Mn 0.06
Iron, Fe 0.80
Lime, CaO 25.17
Magnesia, MgO 17.46



This dolomitic limestone is fairly flat dipping
{variable up to 35° and dipping mainly to the east)
and has a regional N.-S. strike. Secondary silica
is often present in the bedding planes and in
cracks and joints. Small crystals of pyrite are
scattered throughout the rock, and manganese is
noticeable in bedding planes. Grits, sandstones,
limey shales and quartzites were seen to be inter-
bedded with the limestone. 'These rocks are bhe-
lieved to be of Nullagine age.

Near Mt. Sydney, a thickness of 50ft. of dolo-
mitic limestone was seen to overlie (unconform-
ably) some vertically dipping rocks which strike
N. 80° W. These rocks were very weathered and
looked quite schistose with bands of indurated
shale interbedded. The shale bands were about
three inches thick, blue grey in colour with iron
stained bands. Fine grains of pyrite were dissem-~
inated through the shale. These rocks probably
belong to the Mosquito Creek Series.

Boulders and pebbles resting on the valley floors
in the area include lavas and granite. Boulders of
granite up to 3ft. in diameter indicate the close
proximity of granite outcrops. Large oubcrops of
basalt were seen near the southern deposits and
igneous rocks are known to occur within a few
miles of the area.® These include granite-gneiss,
porphyry, basaltic lavas and dquartz veins. No
. manganiferous sediments, other than the dolomitic
limestone, were found.

Most of the hill slopes are covered with quart-
zose rubble—varying in size up to 6in. diameter.
This rubble includes quartzite, opaline and jas-
peroid silica. Mesas and breakaways to the west
have a 10-12ft. cap of opaline. A heavy talus of
opaline masks the underlying roccks there but
rounded pebbles of lava (1-3in. dizm.) and some
chocolate coloured soil were seen at the base of
Pulgorah Cone. This may be a weathered con-~
glomerate of undetermined age—anywhere from
Nullagine to Tertiary.

PBreccias are common at the deposits. These
include brecciated manganese recemented with
silica, secondary silica fragments recemented with
manganese, and “opaline” recemented with a
secondary silica matrix.

Occurrence of the Manganese Ore.

The manganese often rests directly on a siliceous
manganese base or on jasperoid silica (red or
white). It may also rest directly on the limestone
or a high percentage of iron may distinguish the
base from the overlying ore. The base is usually
well defined.

Samples taken indicate a .-high percentage of
manganese in these deposits but the SiO.; content
is unduly high in some cases. (Deposits of ob-
viously low grade were not included in the
survey).

Good grade ore can be distinguished in the field
by its colour, streak and specific gravity. (The iron
oxides limonite and hematite give brown and red
streaks respectively and are lighter than the oxides
of manganese).

The manganese in this area is hard, tough and -

heavy. It is black to grey in colour and has the
customary black streak. It is mostly massive,
but aggregates of crystals were often seen. These
crystals are in the form of long blades (up to lin.
long), radiating from centres. They may by pyro-
lusite.

It seems probable that these deposits are due to
solution and redeposition of manganese, in a
more concentrated form, from a weathering
manganiferous sediment (the impure dolomitic
limestone). The soluble nature of the manganese
is demonstrated by the thin film deposits: on
vertical walls and in cracks. Meteoric water has
dissolved manganese from the top of the deposit
and redeposited it on evaporation—leaving a
smooth, shiny enrichment.

Sampling and Grade.

Attempts to cut channel samples with hammer
and moil resulted in complete failure. The moil
became quite blunt after a few blows with the
91938: Finucane, K. J.: The Braeside Lead Field. Aerial
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hammer. A method of representative chip sa_mpling
was used. The surface “skin” of approximately

" half-inch thickness, was chipped off with ham-

mers and further chips were taken from under-
neath. These constituted the samples which were
taken across an ore body or down the face (with
the exception of GS/M/8, which was a grab
sample from the middle of a boulder about 1ft.
diameter).

The unsatisfactory aspect of this method of
sampling is that the ore bodies were never pene-
trated and results of analyses may give an over=-
optimistic impression. The cores of these ore
bodies may well contain a lower percentage of
manganese than is indicated by the sample.

Samples were taken as Tepresenting average
grade for the deposits. Good grade ore is indicated
in some places but other samples show a high per-
centage of silica (See Table of Analyses). The
analyses were made by the Government Chemical
Laboratories, Perth.

Manganese ore which was obviously very high in
silica was mapped as “siliceous manganese” and
was not included in tonnage estimates.

TABLE OF ANALYSES.

!
Sample No. i Locality. i Result of Examination.
Mn Fe 802 P

Lands Dept. . X

Litho. 99/300 ... Per cent. on dry basis
GS/M/1 MC 53L 51-5¢ 1-74 7-70 0-15
GS/M /2 MC 53L 52-87 0-78 10-06 ©0-07
GS/M/3 MC 53L 49-21 1-05 17-82 0-11
GS /M /4 MC 54L 51-67 6-89 2-21 Trace
G8/M /5 MC 57L 50-19 1-26  9-30  0-07
GS/M/6 MC 247 47-54¢ 0-83 10-88 0-07
GS /M7 MC 247 54-08 0-63 0-81 0-08
GS/M/8 MC 269 57-79  0-75  1-47  0-04
GS /M /9 MC 278 55-65 1-18 2-66 0-09
GS /M /10 1} miles N. of | 54-32 0-80 7-74 005

MC 247

Tonnage.

Estimates of tonnage were made using a conver-
sion factor of nine cubic feet per long ton. Volume
of ore was calculated from the product (average
thickness x area of the deposit, as measured by
planimeter). (See Table of Tonnage Estimates).

The theoretical conversion factor is 8 cubic
feet per long ton but this does not allow for cracks
and jointing.

TABLE OF TONNAGE ESTIMATES.

- . Assumed Aver-
Deposit. Area. p . Long Tons.
g (Sq. £t age THIKNESS | (g ou. ff.~ 1 ton).
MC 211 2,800 5 1,600
MC 268 1’?388 9 1,000
2,
6,388 } 3 3,300
14 miles N. of MC 8,200 9 8,200
247 600 4 300
MC 274.... l,ggg 15’8> 1,3(0)8
MC 271.... 1,400 7 1,100
4,000 2 900
£500 5° %00
4
MO 272 ... 2,600 ¢ 1,200
MC 273.... 288 4 %(O)g
1, 1
1,000 2 200
MC 247.... 15,%88 8 13,500
3,000 2 800
23,400 4 10,800
MC 269.... ?),ggg lg 10,%83
MC 57L 14,900 3.6 6,000
l,ggg 8 1,300
6 600
MC 54L 1,100
1,500 } 8 2,300
MC 56L Maximum of 250
MC 53L 7,300 5 4,050
9,000 8 8,000
3,600 4 1,600
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