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STATE OF WESTERN AUSTRALIA.

Report of the Department of Mines for the State
of Western Australia for the Year 1931.

To the Hon. the Minister for Mines.
Sir,
1 have the honour to submit the Annual Renort of the Department for the year 1981, together
W?.tll reports from the officers controlling the various sub-departments, and comparative tables furnishing
statisties relative to the Mining Industry of the State.
I have, ete,

M. J. CALANCHINTI,

Under Secretary for Mines.
Department of Mines, .

Perth, 31st March, 1932,



DIVISION I,

The Hon. the Min ister for Mines.

I have the honour to submit for your information
a report on the Mining Industry for the year 1931.

The value of the mineral output of the State for
the year was £2,524,557, being £333,000 greater thau
that for the previous year.

All minerals, excepting Gold, Arsenic and Tan-
talite showed decreases.

The value of the Gold yield was
85.90 per cent. of the total output.

The value of the Coal output was £336,178, Ar-
senic £7,291; Tin £3,945; Tantalite £2,953; Silver
£2,833; Asbestos £1,446; Gypsum £304, and Lead
£270,

£2,168,771, being

The dividends paid by mining companies amounted
to £53,125, and in the preceding year £31,250.

The total dividends paid to the end of 1931
amounted to £28,879,662. To the same date, the
total mineral production was £177,813,224, and the
total gold production £164,872,935. The value of
gold is ealeculated at a fixed price of £4 4s. 11.454.
per fine oz Sales of gold by the Gold Producers’
Association averaged £5.825, £5.314, £4.0693, £4.4244,
and £4.65107 for the years 1920-1924 respectively,
and owing to rate of exchange duving part of year
1930 and whole of 1931 and premium higher prices
were obtained. In  addition the Commonwealth
“Gold Bounty Aet, 1930, was in operation during
1931, Amounts of £974,504, £590,428, £239487,
£89,158, £195,629, £00,780, £804,000, and £65,000,
totalling £3,048,9806, should therefore be added 1o
arrive at the actual total valne of gold produced.

GOLD.
The Gold yield shows an inerease, heing 94,203
fine ounces greater than in 1930, which was 39,193
fine ounces greater than in 1929,

The average value per ton of ore freated in the
State as a whole has fallen from 54.95 shillings in
1930 to 44.81 shillings in 1931; and in the Rast Cool-
gardie Goldfield, which produced over 65 per cent.
of the State’s veported yield, it fell from 60.75 shil-
lings to 54.05 shillings, but the added exchange and
premium and gold bounty would inerease the 1931
average by 50 or 60 per cent.

Comparing the tonnage of orve treated in 1930 and
1931 there was an increase of 336,818 tons in the
latter year, during which 982,162 tons were treated.

There weve inereases in Kast Murchison, FKast Cool-
gardie, Coolgardie, Murchison, Yilgarn, Mount May-
garet, Yalgoo, Peak Hill, Dundas, Broad Arrow, Pil-
hara, and North-East Coolgardie Goldfields, and from
the State generally of 221,685, 71,922, 8,435, 8,115,
7,677, 6,114, 5,618, 5,046, 3,746, 2,128, 1,654, 585,
and 58 tons respectively.

In the North Coolgardie and Phillips River Gold-
flelds there were deereases of 5,878 and 87 tons re-
spectively.

There were increases in the production from every
fleld excepting Gascoyne and Kimberley, where very
little gold mining is going on.

The acreage held under Mining Lease for all min-
erals is 53,002 acres, being a decrease of 53 acres
when compared with 1930.

The arvea held for Gold Mining is greater by 628
acres and for other minerals lesser by 681 acres.

The area held under Prospecting Aveas is 34,815
acres, including 4,419 acres for Coal.

There is a decrease of 803 acres on the area held
in 1930, the area held for"Coal being lesser by 15,021
acres, and for other minerals greater by 14,218 acres.

The number of men engaged in all elasses of min-
ing was 7,147; an increase of 1,705 on the number
employed 1n 1930. The number of men engaged in
mining for minerals other than gold showed a de-
crease of 187, principally due to a falling off in the
numbers employed in mining for Coal. Tin, Cop-
per, Asbestos, and Gypsum also had decreases, but
Tantalite and Lead increases. In (old wmining theve
was an inerease of 1,892

The average value of gold produced per man em-
ployed on gold mines was £414.85 in 1930 aud
£372.82 in 1931.

The average tonnage raised per man was 171.55
tons, and in the previous year 150.64 tons.

The sixth periodieal examination under the Miner's
Phthisis Act of persons emploved in the Mines was
completed on the 31st December, and the results of
this examination, together with the vesults of pre-
vious examinations, are shown in the following
table :—

Table stowivg Roeults of Miners Phihisis Heaminaiions from inception of Aect to 31st December, 1931 —

Total No. - Gy Silicosis m .
e N Normals, Silicosis Silicosis, o, | Lubereulosis
Examinations. oi men oo Tarly. Advancod. | Plus Tuber- only.
examinod. culosis.
( 3,239 459 183 131 11
Pirst Bxamination (1925-26) 4,023 (< % % VA o o
1 80-5 11-4 5 33 R
3,116 381 93 128 10
Second Txamintion (1927) 3,728 % % % % Y%
836 10-2 2-5 2.4 -3
[ 2,977 362 98 42 4
Third Examination (1928) 3,483 |4 % % % 9% %
1 85-5 10-4 2.8 1.2 -1
' [ 2 326 94 41 7
Fourth Bxamination (1929)* 2,588 % % % % Y%
L st 12-6 3.6 ’
o [ 2,785 383 67 114 50
Iifth Examination (1930) ... 3,399 14 9%, % A % %
L sio 1-: 2.0 33 15
o [ 253 346 53 58 25
Sixth Examination (1931)* 3,012 % % % % %
84-0 11-5 1-8 1-9 -8

*Norg.—No examinations at the outlying Goldfields were carried out in 1929 or 1931, only the men employed in the Mines
in Kalgoorlie and surrounding districts being examined during those years.
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The figures for 1931 indicate a substantial im-
provement as compared with those for 1930. There
are still a very considerable number of men employed
in the mines, however, who have been mining for
many years, but with the gradual elimination of these
old miners, and the introduetion into the mines of
a gradually increasing number of men of specially
selected physique as a result of the initial examina-
tion introduced in 1927, combined with the improved
standard attained in the mines during recent years
as regards dust prevention and ventilation, it is
antiecipated that the position will show a marked im-
provement from now onward.
ast Murvehison Field there was an inerease
fine ounces.

In the i
of 01,207

In the Black Range distriet many prospectors were
at work in the varvious centres and a vesult was an
improved output. Irom Bellchambers some new
discoveries were reported and the discoverers had
satisfactory erushings. At Montague a plant was
ervected on the old Caledonian Lease and several other
old shows were being worked.

At Sandstone prospects had greatly improved and
a  fair number of men were working.

In the distritt, although there was a
small inerease in produetion, there was practically
no change, mining heing m)ul\ confined to the treat-
ment of accumulated sands. From Mount Sir Samuel
one small crashing was reported.

Lawlers

fn the Wiluna distriet there was a substantial in-
crease, largely aftributable to the output from the
Wiluna Gold Mines, Ltd, but produetion from the
smaller mines throughout the distriet also showed a
very creditable inerease.  Mount Keith, "after hav-
ing heen deserted for some years, reported several
erushings.

At Cole’s Find, Corboy’s
was very active.

Find and Diorite mining

At Wiluna produection from the big mine com-
menced in April, and it is anticipated that a sub-
stantial monthly output will be maintained for many
vears. The outlook for this mine is most promising.

The Murchison fleld had an inerease of 5,032 fine
ounees.

In the Meekatharra distviet there was an increase,
the bulk of the production coming from the Meeka-
tharra centre.

In the various other centres a great many pros-
pectors were working.

In the Cue district there was an increase. Mining
wag active throughout the distriet and had the State
Battery at Cue been able to cope with a larger ton-
nage the gold output would have been much larger.
It is proposed to remedy this in the New Year by
the erection of a new State Mill.

In the Day Dawn distriet there was also an in-
erease. From Day Dawn there were several erush-
ings from various prospecting areas.

At Lake Anstin Messrs. Walker acquired the old
“Fureka” Mine and during the year struck rich gold
and reported some sensational retwms. )

They confidently expeet to continue their, so far,
most suecessful operations.

At Mainland and Pinnacles a good deal of pros-
pecting was in evidence.

In the Mount Magnet distriet there was a small
inerease.

In the neighbourhood of Mount Magnet the “Hill
60”7 was a regular producer and the “Hesperus
Dawn” also reported a good crushing.
was a decided revival and
This was also the

At Lennonville there
many prospectors were at work,
case at Paynesville.

The Peak Hill
ounces.

Fieid had an increase of 1,976 fine

The principal produection was from the vieinity of
Peak Hill but outputs were also reported from
Horseshoe, Jimble Bar, Murphy’s Well, Mount Sea-
brook and Nabheru.

The manganese deposits at Horseshoe remained
unworked throughout the year

The
ounces.

Yalgoo Field had an inerease of 1,495 fine
A State Battery has been erected at Yalgoo and
comuenced operations in Oectoher. 1t is anticipated

that this will greatly. sthmulate prospeeting in the
adjacent distriets. In the various outlying centres

a considerable amount of evi-

dence.
The Mount Margavet
4,021 fine -ounces.

prospecting was in

Field had an increase of

In both the Mouut Margarvet and Mount Morgans
distriets there was not much change, but it is pro-
posed to earrv out some diamond drilling on the old
“Lancefield” Mine in the former, with a view to en-
deavouring to loeate payable ore bodies below the
depth reached when the mine closed down, The re-
sult will be of considerable interest to both the dis-
triet and the State.

In the Mount Maleolm district there was a sub-
stantial inervease in the output from “Sons of
Gwalia,” {ihe prineipul mine. This property is being
developed ¢plendidly and looks to have many pros-
perous ymls thmd of it. Wisewheve in the district
there was a fair amount of prospeeting.

The Coolgardie Field had an inerease of 6,600 fine
ounces. This year was probably the brightest that
has been experienced for many years. In the im-
mediate vieinity of Coolgardie a great many pros-
pectors were operating and many crushings were
raised. The loeal State Baftery wag running con-
tinuonsly without being able to cope with all the ore
available for treatment.

At Gibraltar there were satisfactory
from the “Lloyd George.”

crushings

At Bt. Ives a fair amount of work was being done
and crushings were veported by ftributers on the
Ives Reward. At Widgiemocoltha there was a con-

siderable increase in mining activity, and at the
alluvial workings at Larkinville a sensation was

caused when, on 15th January, a miner named Lar-
corabe unearthed the State’s record nugget named
the “Golden Kagle” from its shape, and weighing
1,134 ounces 12 dwts. The standard gold content
wag 1,067.94 ozs. and silver content 60.44 ozs. This
resulted in a rush to the loeality and a considerable
amount of allavial gold was won. At one time it
was estimaled that 1,000 men were there and at the
end of the year 150 were still searching for alluvial,
and there was a steady produetion.

At Wannaway a very promising
made and a good crushing veported.

At Higginsville there was an increased number of
prospectors working.

disecovery was




From the Kununalling centre there was an in-
creased output and mining generally was more ae-
tive.

The North Coolgardie ¥ield had an inerease of
238 fine ounces.

In the Menzies distriet there was a considerable
decrease, consequent on the cessation of operations
ou the Sand Queen-Gladsome at Comet Vale and
the “Golden Age” at Menzies.

At Menzics a number of excellent erushings were
recorded, and a new disecovery adjacent to the town

and which is very promising, was veported. From
Yunndaga there were several rich erushings.  Af
(oongarrie some remarkable returns were got. One

party in addition to a erushing of 28 tons veturning
288 fine ounces recovered 793 fine ounces by dollying,
a total of 1,091 fine ounces. Other parties also re-
ported good returns.

At Comet Vale matters were quiet.

At Mount Ida there was a vevival in prospecting
and some pareels were treated at the State Mill,

In the Ularring distriet there was an inereased
output, mostly from operations at Mulwarrie and
Davyhurst. At Riverina nothing was being done.

In the Yerilla district there was an inerease and
prospecting was very active.

Many prospecting areas were taken up at Yarri,
Kdjudina and Pingin, and the State Battery at Yarri
treated a good deal of ore. Yerilla was practically
deserted.

The Niagarva district also had an increase. Most
of the output was from Tampa, where a good many
men were at work:

Crushings were also reported from Iookynie,
Niagara and Jv&ssop’s Well.

The North-Tast Ceolgardie (oldfield had an in-
crease of 130 fine ounces.

In the Kanowna district, although more prospectors
were out, their efforts were mostly concentrated on
the old centres and no discoveries of importance
were reported. A good return was obtained from a
prospecting area at Gordon, and from Gindalbie
several were reported, but not of any great value.

In the MNwnalpi distriet, although a few men wer
working, nothing of any importance was recorded.

The Broad Arrvow Field had an increase of 2,451
fine ounces. In all cenfres on this field a great many
prospectors were working and results were most satis-
factory. Fenbark realised the prediction expressed
last year, and several geod crushings were recovded.

At Ora Banda the State Mill was operating
throughout the wvear and a large tonnage was put
through.

From Grant’s Pateh, Waverley and Bardoe crush-
ings were veported.

At Cashman’s, Dark Horse and Paddington a good
deal of prospecting was in evidence, but nothing of
note transpired.

Towards the end of the year the discovery of
payable gold was reported from a locality North-

Westerly from Carnage, and a mild rush resulted:

The discoverers panned off a good deal of gold from
ore at grass which is said to be exceptionally rich.
The country is impressive from a prospecting point
of view and the outlook is promising.

From the Broad Arrow centre some goodmcl'ushings
were reported.

e
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<

In the Bast Coolgardie Goldfield the number of men
engaged in mining was 2,388, and in 1930, 2,065; an
increase of 323. This goldfield gave employment to
over 37 per cent. of the number of men employed in
gold mining, and the reported production during the
year was 337,840 fine ounces, over 65 per cent. of
the total reported yield.

The tonnage treated was 531,027 tons, heing 71,922
tons greater than in 1930. The 'yield showed an in-
erease of 9,214 fine ounces on the preceding year.

The average grade .of the ore per ton fell from
60.75 shillings in 1930 to 54.05 shillings in 1931,

Steady production was maintained by all the large
mines, the principal producer being the Lake View
and Star. A new up-to-date plant is i course of
erection on this mine and also on the Boulder Per-
severance. Satisfactory results are anticipated from
cach and the managements deserve much eredit for
their enterprise. Many tributers are still operating
and contributed largely to the oufput.

At the North end of the field mining was again
active, and the Broken Hill Proprietary Company
has acquired an option on the old “Hannang North.”
At Binduli, Feysville, Celebration and Golden Ridge
a good deal of prospecting was heing done.

In the Bulong distriet the most activity was at Mt.
Monger, where several shows were being worked.

The Yilgarn Iield had an inerease of 2,921 fine
ounces. In the Bullfinch centre mining was very
astive. Several good crushings were reported and a
new find, which promises well, discovered. TFrom
Holleton several outputs were recorded. At Manx-
man the “Radio” and “Radio Deeps” were the largest
producers, but other properties veported procuctions
and many prospectors were about. Crushings were
reported from Hope’s Hill, Marvel Loch, Mount Jack-
son and Parker’s Range. At Westonia there was a
good deal of aclivity and several erushings, and the
future prospeet for this distriet is bright.

In the Southern Cross centre inereased activity was
very marked.  Several good erushings were put
throngh and a movement is-on foot for the provision
of local crushing facilities. - e

The Dundas Field had an increase of 1,263 fine
ounces. The principal producer was the “Mararoa
No. 1”7 but several other mines had crushings. The
local State battery had quite a good run but most of
the prospectors’ returns were of low value. No new
find of importance was reported.

The Phillips River Field had an inerease of 22 fine
ounces. A fair proportion of the output came from
Hatter’s Hill, where an average of 30 prospectors arve
working. Inereased activity was noticeable at Kun-
dip towards the end of the year and although no
crushings had been put through there was consider-
able ore at grass.

The Pilbara Iield had an increase of 1,726 fine
ounces. No new finds of any note were reported, but
prospecting throughout the field was active.

There was not any production from the West ¥in
berley (oldfield.

The Ashburton Goldfield had an inerease of 23 fine
ounces, the Kimberley Goldfield a deerease of 61 fine
ounces, and the Gascoyne Goldfield a decrease of 7
fine ounces. In each of these fields mining is practi-
cally confined to fossicking for alluvial.

From distriets outside the proclaimed goldfields
crushings were reported from Burracoppin and the
deposit being worked iz considered promising.



Al Wongamine, near Northam, a nunber of mining
tenements were applied for towards the end of the
vear, all on private property, but insufficient work
has heen done so far to prove whether gold exists in
payable quantities.

Trom the Jimperdine alluvial field in the Toodyay
district, all comprising private property, 43.55 fine
ounces of gold were reported and prospectors ranging
in number from 40 to 100 were engaged during the
whole yvear. Gold was obtained in small quantities
over a wide area, but no definite evidence of a pay-
able reef is yet fortheoming.

TIN.

The quantity of Tin exported was 39 tons, valued
ab £3,945; a decrease in tonnage of 23 tons, and in
value of £6,663. The only production reported was
6.30 tons, valued at £531, from the Pilbara Goldfield;
a decrease on the previous year in tonnage of 5.50
tons, and in value of £797.

TANTALITE.
Twelve (12) tons, valued at £2,953, were exported;
an increase in tonnage of 9 tons, and in value of
£1,699 on the previous year.

COPPER.

No Copper was exported, and no production was
reported.

COAL.

The output of Coal was 432,400 tons, being 69,025
tons less than in 1930.

No work was done on the deposits at Wilga. All
the production was from the Collie Field, where six
(6) collieries were working most of the year.

The number of men employed, 752, is lesser by 144
than in 1930, and the output per man wag in 1930,
560 tons, and in 1931, B75 tons.

OIL.

The Freney Kimberley Oil Company during the
vear shifted the boring plant to a fresh site on the
area held by it on the West Kimberley Goldfield, and
started drilling another deep hole. The results will
be awaited with interest. In other parts of the State
prospecting has been carrvied out, but no outstanding
results have been reported, nor any deep boring
undertaken.

ASBESTOS.

The veported production was 2.57 tons, valued at
£306, from the Pilbara Field; a decrease in tonnage of
6G2.73 tons, and in value of £4,192; also from the
West Pilbara district 105.50 tons, valued at £1,410;
an increase in production of 88.50 tons, and in value
of £910,

OTHER MINERALS.

The quantity of Silver obtained as a by-product
and exported was 43,739 ounces, valued at £2,833; a
decrease on the preceding vear of 2,609 ounces, and
in value of £915.

Lead and Silver Lead, amounting to 24 tons, valued
ab £270; a decrease in tonnage of 367 tons, and in
value of £5,312, was exported.

Also 409 tons of Arsenic, valued at £7,291; 104
tons of Felspar, valued at £423; 7 tons of Potlery
Clay, valued at £22, and 24 fons of Sand, valued at
£35.

The production was reported of 30 tons of Fuller’s
arth, valued at £86, and 222 tons of Gypsum, valued
at £304; a decrease in tonnage of 1,436 tons, and in
value of £1,850 on the preceding year.

MINING GENERALLY.

The West Australian gold production was 69.78
per cent. of the total for Australasia, and in the pre-
ceding year 70.39 per cent. .

Consequent on financial stringency, it has been im-
possible to continue assistance as liberally as in
previous vears, but whatever was possible was done.
(lartage subsidies and concessions at State Batteries
were reduced, buf ore produeers have had the com-
pensating advantage of a greatly enhanced price for
gold.

In wining for buse metals there was nob any im-
provement nor any indieations to justify a predietion
of a rvevival. The ruling prices continued at a very
Jow ebb and consequently mining for the greater num-
ber was almost entirely neglected.

In gold mining the improved activity noted in last
year’s veport was well maintained and the fact that
practically every goldfield in the State reported an
inereased yield is most gratifying.

Two very helpful faetors, apart from the gold
bonus, ave the rate of exchange and the enhanced
price of gold vesulting from the departure from the
gold standard by Great Britain.

During the year the Federal Government decided
to reduce the bonus payable on all gold produced
each year for a period of 10 years, commencing on
1st January, 1981, in excess of the average number
of fine ounces produced annually during the years
1928, 1929 and 1930 from £1 for each ounce of fine
gold to 10s. per ounce with the proviso that for every
reduetion in the exchange rate by three per eent. the
bounty is inereased by 1s. per ounce until the full 20s.
is restored. The alteration is operative from 1st
July, 1931. Consequent on the limited funds avail-
able assistance to prospectors was almost entirely re-
stricted to loan of equipment and transport facilities.

There was a very marked increase in the number of
applications for assistance. The Board dealing \\{ith
this activity granted 509 applications, representing
992 men, and extended 236 existing, comprising 405
men. The expenditure had to be watched earefully,
and was kept down to the remarkably low figure of
£1,087 12s. 1d., equivalent to £2 0s. 1d. per man.
Trom the lst September, 1918, when the State
Prospecting Board came into existence, 2,535 pavties,
employing 4,152 men (including five specially selected
State prospecting parties) have been assisted at a
total cost of £72,465 18s. 4d. The assisted prospectors’
operations extended throughout the mineral bearing
portions of the State, and several new finds and a
number of good erushings were reported. Quite a lot
of low-grade but payable ore was also erushed.

Weather eonditions throughout the year were gen-
erally favourable, good rains over the Eastern Gold-
fields being reported late in November.

The area under prospecting areas, for gold and
minerals, apart from Coal, viz., 30,396 acres, is 14,128
aeres in exeess of that held during the preceding year,
and indicates the great activity in prospecting right
throughout the goldfields. Apart from those assisted
by the Government, there are considerable numbers
out who are either relying on their own resources or
are being backed by friends.

The expenditure incurred in rendering assistance to
mine owners and the industry generally under the
provisions of the Mining Development Act totalled
£30,645 8s. 4d., and in the preceding year £59,137
17s. 3d. In addition, guarantees to Banks on behalf
of mine owners were in existence, the liability in this
eonnection amounting to £51,500.



Part 1IL—-MINERALS RAISED.

TasLe 1.

Quantity and Value of Minerals produced during Years 1930 and 1931.

1930, 1931, ln(‘}rozﬂfso or Decroase
] for Year compared
Deseription of Minerals. [ e e i with 1930.
Quantity. 1 Value. | Quantity. | Value, Quantity. 1 Valuo.
0 |
) | £ £ £

1. Arsenic (exported), statute tons ... oo | : 4909 7,291 | - 409 - 7,201
2. Asbestos (veported), statute tons ... . 82 4,728 108 1,446 | - 26 | — 3:282
3. Coal (raised), statute tons ... .o | 501,425 394,758 432,400 336,178 { — 69,025 | — 58,580
4. Copper Ore (exported), statute ton e | 10 102 — 0| — 102
5. Felspar (exported), statute tons ... . 104 423 | 4 104 | 4 423
6. Fuller’s Earth (reported), statute tons ... ‘ 30 86 | + 30 | - 86
7. Gold (exported and minted), fine ozs. . 416,369 | 1,768,623 510,572 | 2,168,771 | -+ 94,203 —‘I—400.14L8
8. Gypsum (reported), statute tons ... e 1,658 2,154 222 304 | — 1,436 | — 1,850
9. Lead and Silver Lead Ore (exported), statute tons - 391 5,582 24 270 | — 367 | - 51312
10. Pottery Clay (exported). statute tons ... e 7 221 4+ T 22
11. Sand (exported), statute tons e 24 35 | 24 | L 35
12, Silver (exported), fine ozs. ... Lo 46,348 3,748 43,739 2,883 | — 2,609 & - 915
13. Tantalite (exported), statute tons ... v 3 1,254 12 2,953 | -+ 9.+ 1,699
14. Tin (exported), statute tons e 62 | 10,608 39 3,945 | — 23 1 — 6,663

£2,191,557 £2,524,557 I+ £333,000

{

TasLe 2,

Value and Percentage of dMeneral Huports in relation to the Vilue
of Total Hxports from Western Australiu.

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 8453
1904 ... 10,271,459 8,625,676 83-98
1905 ... 9,871,019 7,731,954 78-33
1906 ... 9,832,679 7,570,305 76-99
1907 .. e e 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 +,795,654 57-78
1911 .. 10,606,863 7,171,638 67061
1912 ... 8,941,008 5,462,499 61-09
1913 ... 9,128,607 4,608,188 50-48
1914 ... 8,406,182 3,970,182 47-23
1915 ... 6,291,934 2,969,502 47-19
1916 ... 10,878,153 6,842,621 62-92
1917 ... 9,323,229 5,022,694 X 53-87
1918 ... 6,931,834 2,102,923 30-34
1919 ... 14,279,240 6,236,685 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 2716
1924 .., 13,808,910 1,424,319 1324
1925 ... 13,642,852 173,126 1-27
1926 ... 14,668,184 1,597,698 1089
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
Total since 1902 ... 344,830,764 E 137,746,128 39-94
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TasLE 3.
Showing for every CGoldfield the wmount of Gold wepovted to the Mines Depurtment as requived by the
Regulations; also the percentage for the several Goldfields of the total veported and the average value
of the Gold per ton of ore treated.

Reported Vield.

Pereentage. for each Average Value of Gold

|
|

! |
Goldfield. ; Goldfield. ; Ter ton of Ore treated.
. 1930. ] 1981, ! - : B
{ “ {1930,  483t. | 1gso. | 1981,
' i J |
fine ozs. fine ouzs. | ' shillings. shillings.
1. Ximberley e | 63 2 -015 001 17444
2. Pilbara ... e 2,268 3.984 - 540 N 15027 120-87
3. Ashburton e 3 26 001 005
4. Gascoyne e 1l & -003 001
5. Peak Hill e e 1,074 3,050 -256 <589 41-81 37-08
6, IHast Murchison... e 2,453 63,860 - 584 12-288 | 120-44 2421
7. Murchison . 21,126 26,168 5-033 5-049 43-18 46-01
8. Yalgoo .. . .. e 2,191 3,688 522 S 58-42 37-07
9. Mt. Margaret ... . 39,465 43,486 9-401 8-394 | 31-75 33-18
10. North Coolgardie 7,028 7,266 1675 1-408 | 5367 121-60
11. Broad Arrow ... v | 2,465 4,916 587 -949 4195 6i-61
12, North-East Coolgardie e 650 789 157 - 152 - 150-28 7944
13. East Coolgardie ..o 328626 . 337,840 | 78.288 65-214 60-75 54-05
14. Coolgardie ... .. .. .. | 3707 ¢+ 10,317 | 883 1 1.992 | 53-97 66-12
15, Yilgarn ... e 6,373 9,284 | 1-518 1.794 | 63-17 48- 61
16. Dundas ... v | 2,014 8.217 | 480 -6338 | 6442 43-82
17. Phillips River ... . 141 | 163 -033 | 032 | 6279 148-17
State generally . 160 117 024 -022 181-22 10516
Totals and averages ... 2 419,767 © 513,045 { 109-000 100-000 54-95 4431

' ' !

The total gold yield of the State is as shown in Table 1, being the amount of gold exported, and also that lodged at
the Royal Minb, Perth, which includes alluvial gold and gold not reported to the Department.

When comparisons are made as to the yield from any particular field with the preceding year, the figures re-
ported to the Department are used.

TapLs 4.

Averages of Gold Ore rawsed anu ireated, and Gold produced ‘herefrom, per man employed on the several (oldfields of
the State, during 1930 and 1931.

1930. 1931,
Tons 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. 1
| i |
Per man Per man Per man | Per man
Per man Per man I Per man Per man |
omployed | IOV | ooy | SRS bioved | omBIOTed | cpoyed | emBlred
under under © under |° under
oround under ground under ground. | under round under
® : ground. ' ground. : i ground. g : ‘ ground.
tons. tons. fine ozs. | fine ozs. tons. tons. | fine ozs.  fine ozs.
1. Kimberley el !
2. Pilbara e ] 381416 16-71 58-87 3130 49-25 23-01 70-07 | 3274
3. Ashburton
4. Gascoyne v 1
5. Peak Hill .. 114-15 66-91 56-18 3203 317-57 139-73 | 188-61 | 60-99
6. Xast Murchison ee. t 10400 305 14-17 4-33 526-90 267-87 . 150-14 | '76-33
7. Murchison ... 209-44 104-45 106-45 53-09 184-92 83-54 «  97-97 44.-28
8. Yalgoo .. BB4T 27-486 3814 18-88 53-13 29-08 2318 12-87
9. Mt. Margaret ey 48949 27124 182-92 101-36 2389-34 245-21 152-05 9578
10. North Coolgardie i .130-71 63-10 ;| 82-58 39-87 43-28 19-47 61-58 27-73
11. Broad Arrow e i 74448 36-65 | 36.78 18-10 71-01 51-87 51-75 . 22-08
12. North-Kast Coolgardie .o 13-61 6-01 24-08 10-64 27-21 11-88 25-44 11-11
13. East Coolgardie .l 424470 226-94 | 303-71 162-28 426-87 222-37 271-57 | 141-47
14. Coolgardie ... 69-85 31-50 | 44-38 20-01 83-36 22-89 64-88 | 17-82
15. Yilgarn e | 142074 59-06 | 106-13 43-92 149-00 59-49 85-26 | 34-04
16. Dundas .1 90-90 4468 |  68-94 33-88 187-72 86-25 96-88 | 44-28
17. Phillips River i 46-25 18-50 = 34-18 | 13.67 16-21 9-72 27-31 . 18-39
Total Averages ... ! 30745 156- 64 i 198806 97 -43 325-29 171-65 168-42 | 87-77

The average value of gold produced per man above and under ground was £414-85 in 1930, and £372-82 in 1931. The
average tonnage of ore raised shows an increase from 150-64 touns to 171-535 tons. The average tonnage raised per man was
highest in the Bast Murchison Goldfield, viz., 267-87 tons, average value £324-25 ; the noxt being Mt. Margaret Goldfield
with 245-27 tons, average value £406-9. (Values calculated on normal price of fine gold.)



Fine . DIAGRAM. | Fine
Ounces. of Gold output showing the amount in fine ounces of Gold exporred & received at the Ounces.
Perth Mint Prom rhe Year (901 onwards.
2300000 —2.300.000
2200000, —12.200.000
2100000 —2.100000
2000000 — — 2.000.000
1.900000 — 1.900.000
1800000 +— - 1.800.000
1.700000 — -{ 1.700.000
1600000 |— —1.600000
1500000 —1.500.000
14000001 : —1.400.000
1300000 — —{1.300000
1.200000 -1 1.200000
1100000 — — 1100000
1.000000 - 1.000.000
900000 - 900000
800000 -~ -1 800000
700000 — — 700000
600000 |- -{ 600000
500000 -| 500000
400.000 - - 400000
300000 = 3Q0.000
20000 -1 200.000
100,000 — - 100,000
Year. | 1901 | 1902 | 1903 | 1904 | 1905 | 1906|1907 {1908 |1909 |1910 [ 1911 [IQ12 [I1913 | 1914 | 1915|1916 | 1917 |1318 |1919 {1920 1921 |1922 | 1923 (1924 | 1925|1926 |1927 |1928 1929 (19301931 [1932|  Year.

1931,
Note— Previous fo 190/ Gold Produced 529388566 fine 0zs.
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TABLE D

Output of Gold from the several Stutes of Austruta, the Northern Territory, Papua, and the Dominion of

New Zealond during 1931,

!
i
i
i

| Percentage of

State. Output of Gold. Value.*® i total Output of
; | Australasia.
\
Fine ozs. £ i

1. Western Australia e 510,572 i 2,168,771 6978

2. Victoria ... o 43,63% 185,362 5:96

3. New South Wales e 19,673 83,565 2-69

4. Queensland e 13,147 55,845 1-80

5. South Australia e 2,782 ‘ 11,817 - 38

6. Tasmania... e 4,760 20,219 -65

7. Papua . i .. ‘ 6,760 . 28,715 $ 02

8. Northern Territory ... e 542 : 2,727 09

9. New Zealand ... e 129,720 ; 551,015 17-73

Total E 71,694 ) 3,108,036 100-00

i !

* Txelusive of premium.

TABLE 6.

Diwvidends paid by Western Australian Mining Companies during 1931 and Tolal to date.

{Compiled from information supplied by the Government Statistician’s Office.)

Capital. Dividends.
Paid in 1931.

Goldfield, Name of Company. . .1 No. of Par Paid wpy 1 Grand
‘Authorised | Shares. Value. to. [ Total paid
| to end of
; No. Amount. 1931,

. ] - 1
£ £ s d. £ s d £ £
Peak Hill Various Companies 160,666
East Murchisoun... Various Companies 437,968
Murchison Various Companies 1,992,670
Mt. Margaret ... Various Companies 1,504,701
North Cooigardie Various Companies 515,032
North-East Cool- Various Companies 89,854
ardie
Ezusgi{; Coolgardie Great  Boulder  Proprietary 175,000 | 1,750,000 | 0 2 0} 0 2 0 1 21,875 § 6,085,967
G Ms., Ltd. |
Do, ... | South Kalgoorliec Consolidated, 150,000 | 250,007 ¢ 010 O 010 O 2 31,250 533,751
Ltd. ¥
Do. Other Companies ! 16,423,734
Coolgardie Y arious Companices 339,495
Yilgarn ... Various Companies ; 513,199
Dandas ... Various Companies 5 299 625
| "
i' 53,125 128,879,662
i
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7.

Quantity and Value of Minerals, other than Gold and Coal, reported to the Mines Department
during 1931,

1031 Increas» or Decrease for Year

e compared with 1930.
Goldtield, District, or Mineral Field. o o B _ -

| |

Quantity. Value. Quantity. | Value.
!
tons. » £ tons. j L
BLACK 'TIN.
Pilbara Goldfield (Marble Bar l)lstnot) 630 ‘ 531 - 5-50 e 797
Yilgarn Goldfield . e ! e -60 e 46
Greenbushes Mineral Field — -65 — 63
Total 6:30 531 — 675 — 906
ASBESTOS.
Pilbara Goldfield (Marble Bar Dlstuct) . 2-57 36 — 62:73 | — 4,192
State generally (West Pilbara) . el 105-50 1,410 - 8850 1 + 910
Total | 108-07 La6 |+ 25T | — 3282
i [
GYPSUM.
Yilgarn Goldfield 117-00 117 — 489 - 489
State generally ... 10500 187 -~ 870 — 1,197
Total 22200 304 — 1,359-00 | — 1,686
FULLER’S EARTH.

5 |

Broad Arrow Goldfield 3000 86 - 30-00 % 4 86

i
|
i

The ruling prices for base metals continued at a
very low ebb during the year, and the high value
obtainable for gold resulted in the winning of eop-
per, lead, tin and other ores being almost entively
neglected. The only output of black tin came from
the Pilbara Goldfield, and showed a further decrease
in tonnage and value, heing 6.75 tons and £906 less
than 1930 respectively. The market for asbestos
was very limited and the production deelined by
25.77 tons, and the lower prices obtained reduced

the value by £3,282. As a wvesult of the restricted
building operations, the quantity of gypsum required
was muech less than in previous years, and showed a
reduced output of 1,359 tons and in value £1,686.
Towards the end of the year a parcel of TFuller’s
Earth was raised from the Broad Arrow Goldfield,
but it is yet too early to learn whether there will be
a demand for the product. No further information
was available regarding the value of emeralds re-
ported in 1930.
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| DIAGRAM
of the Mineral Output - shewing Quantity & Value of Minerals other than Gold & Coal reported to the Mines Dep* from the Year 1920 onwards
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DIACRAM
Of the Coal Oufput - Shewing Quantily & Value as reporfed to Mines Dep? from 1906 onwards
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TaBLE 8.

Quaniity of Coal raised during 1930 and 1931, estimated Value thereof, Number of BAlen employed, and

OQuiput per Man,

i
|

Men employed. Quantity raised.

| |
. } Quantity 1 Estimated | | - ( B
Coalfield. | Yoar, | raised. | Value. | | Por Man om- Ploor 3§agb(;1€e
| 3 | Above . Under- | ployed under- zrx)n g " under
i i ground. ; ground. ground. ground.
- S N R . = ( e
} tons. ] £ ! ! i tons. tons.
1930 501,426 | 394,758 | 210 - 686 | 731 560
Collio v | : | :
1931 432,400 | 336,178 163 589 : 734 | 575

i

The average number of men employed at the collieries decreased by 144, the output by 69,025 tons, and the value
by £58,580. The output per man employed underground and total number employed increased by 3 and 15 tons
respectively, but was considerably lower than figures for 1929 and previous years.

Parr II1—LEASES AND OTHER HOLDINGS UNDER VARIOUS ACTS RELATING
TO MINING.

TasLe Y.

Total Number and Acreage of Leases and Prospecting Areas held for Mining on 31st December,
1930 and 1931.

1930. 1931.
1
l)\!SCl'l]” o ul z.U‘lb\'T. . B ‘ T ~-»-»' - \
“ No. [ Acreage. ‘ No. i Acreage.
_ 1N 1 f ‘ -

Goid mining leases on Crown land ... 373 l 6,118 ; 408 6,734
. » . private property ... . 2 | 36 ‘ 2 48
Mineral leases on Crown land 243 | 46,849 ' 227 46,168
» . . private property ... 5 ! 102 5 102
Prospecting Areas 908 ; 35,618 ‘ 1,750 34,815
1,531 | 88,723 ! 2,392 87,867 -

The total number of leases held for mining purposes inereased by 19 and the area decreased by 53 acres, as compared
with the year 1930. The number of leases for gold mining increased by 35 and the arvea by 628 acres. The number of min-
eral leases decreased by 16 and the area by 681 acres.

Tror the yoar 1930 the number of prospecting areas held was 908, the total acroage being 85,618, which included
9 areas of 19,440 acres for coal.

For the year 1931 the number held was 1,750, of a total acreage of 34,815, including 3 areas of 4,419 acres for coal.



&

g 00—

Average number of Men engaged in Mining during 1930 and 1931,

Goldfield.

Kimberley ...
Pilbara

Ashburton ...
Gascoyne .
Peak Hill ...

East Murchison

. Murchison ...

. Yalgoo

Mt. Margaret

. North Coolgardie ...

. Broad Arrow
. North-East Coolgardie
. Bast Goolgardie

. Coolgardie ...

Yilgarn
Dundas

. Phillips River

State generall}r

12

Pagr IV.—MEN

TABLE

Distriet.

Marble. 533.1-
Nullagine

Lawlers
Wiluna

Black Range
Cue
Meekatharra ...
Day Dawn ..
Mt. Magnet ...
Ms. Morgans ...
Mt. Malcolm ...
Mt. Margaret
Menzies
Ularring
Niagara

Yenlla
Kanowna
Kurnalpi .
East Coolgardie
Bulong ..
Coolgardie

| Kunanealling ...

T e S e TR R et

Total—Gold Mining

MINERALS OTHEER THAN GoLp.

Tantalive
Tin

Copper
Coal ...

Asbestos

Gypsum

Emeralds
Lead Qre

... | Marble Bar

| Marble Bar .
Greenbushes
Yilgarn ...
Phiilips River ...
Collie ...
Marble Bar
Nullagine .
West Pilbara
Yilgarn ...
State Generally
Cue
Northampton ...

Total—Other Minerals

GraND ToTAL ...

EMPLOYED.,

10,

Reof or Lode. Alluvial. Total,
———— R R
1930, | 1931, | 1930. | 1931, | 1930. | 1931
i | i i
R 4 6 4 6
’ 63, 109 8 16 73 125
! 41 13 4 3 8 16
.; 21 6 . 4 2 10
| R R 2 12 2 12
29 | 48 4 2 33 50
19 30 4 5 23 35
L4851 6854 . . 485 654
} 59 1 141 . 4 59 145
| 91 | 128 . . 91 128
|o182 233 8 5 190 238
37 69 b 37 69
| 85 154 2 85 156
| 103 ‘ 201 . 103 291
| 30 28 . . 30 28
330 357 1 3 331 360
28 66| .. . 28 66
80 106 3 2 83 108
j 16 40 1 . 1 49
16 36 . 1 16 37
62 77 . . 62 77
126 207 7 6 133 213
27 46 3 3 30 48
.16 22 1 1 17 23
1,996 | 2,303 39 391 2,035 | 2,342
1 27 44 3 2 30 46
Co123 282 73 240 196 522
! 30 56 1 1 31 57
| 145 212 Co 1 145 273
| 59 73 . 1 59 74
| 10 10 . 10 10
& 2 60 2 25 4 35
Fo4,284 } 5,961 168 | 383 | 4,452 | 6,344
| i
~ | |
| { |
: | |
6 9 .. . 6! 9
2 . 12 11 14 | 11
12 6 P 12 6
4 .o i 4
896 752 (89601 752
17 3! 17 | 3
2 2 2 | 2
13 2 B 2
4 3 4 3
| 10 . 10 |
| 9 9
15 | ’ 15
978 792 | 12 11 990 . 803
K 5,262 | 8753 180 304 | 5,442 | 7447




DIAGRAM SHEWING THE NUMBER OF DEATHS FROM ACCIDENTS ARRANGED IN FIVE CLASSES,
IN THE MINES OF WESTERN AUSTRALIA DURING THE YEARS 1910 AND ONWARDS.
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Parr V.—~ACCIDENTS.

TasrLe No. 11,

MEN EMPLOYED IN MINES KILLED AND INJURED IN MINING ACCIDENTS DURING
1930 AND 1931.

Ax—According to Locality of Accident.

Killed. Injured. Total Killed and

| i
- i ; ed.
Goldfield. o o Toieed
| 1930. 1931, 1930. | 1931 . 1930. ! 1‘).31
I.  Kimberley . - .
2. West Klmberley | .
2. Pilbara ... . . .
4. West Pilbara ... . ' .
5.  Aghburton T ‘ .
6. Gascoyne {
7. Peak Hill
8. Kast Murchison 2 53 71 58 73
9. Murchison 19 14 | 19 4
10.  Yalgoo ... 1 1 | ! 1
11, Mt Margaret 3 i 27 i 30 30 ‘ 31
12. North Coolg&rdle .. 2 ! 1 o2 i
13.  N.E. Coolgardie 1 ‘ 1 :
14. Broad Arrow ... 3 3
15. East Coolgardie v e 9 13 115 169 124 182
18. Coolgardie . f !
17. - Yilgarn ... . . : . 1 1 1 1
18. Dundas ... .
19. Phillips River ...
MiniNa DiIsTRICTS——
Northampton e e :
Greenbushes
Collie 1 114 118 114 119
Swan . 16 |' 13 : 16 | 13
Total .. e . 14 17 348 ; 421 1 362 | 438

From the above table it will be seen that the total In the report of the State Mining Engineer, pub-
number of fatal aceidents for the year 1931 was 17 lished as Division I1. of this Report, these accidents
as against 14 for 1930. The number injured shows an are classified according to the causes:——
inerease of 73 as compared with the preceding year.

B.odecording to Causes of Accidents.

L.
;
4.

5.

i : |

[ 1930. ( 1931 iComparison‘.vith1930.

i ; ;

| Fatal. Serious. | Katal, ; Serious. Fatal. | Serious.

| ’ ‘ ! L |7
Explosives . - N 2 10 1 1 17 - 1T
Falls of Ground e 5 36 3 37 Lo— 2 e 1
In Shafts e 3 4 4 11 ! 4T
Miscellaneous Underground . 1 o172 7 i 244 S 472
Surface ... © e e e 300 126 2] 112 — 1 — 14

Total ... .. . .. | 14 ; o348 17 421 | 4 3 4 oM
L : i

Sixteen £ ata,l acmdcnt% oceuned in oold mines, and one in a eoa] mine. The death rate per 1,000 men
employed in gold mines was 2.68 as against 3. "6 in 1930.



Parr VIL—STATE
STATE BATTERIES.

The nwmnber of State Batteries existing at the end
of the year was 23.

From inception to the end of 1931, gold and tin
to the value of £6,5566,042.96 have been recovered
from the State plants; 1,587,268 tons of auriferous
ore have been treated and have produced £5,301,066
by amalgamation, £885,950 by cyanidation, £265,266
by slimes treatment, £9,354 worth from residues, and
81,786 tons of tin ore produced tin to the value of
£93,834, and in addition a sum of £572 was recovered
from residues.

During the year the gold ore treated was 63,428.5
tons for 36,751.85 ozs. of bullion by amalgamation,
producing 34,477.75 tons of payable tailing yielding
10,222.55 ozs. and 19,153 tons of unpayable tailing
yvielding 1,475.75 ozs., making a total of 53,630.75
tons for 11,698.3 ozs.

The working expenditure for all plants for the year
totalled £52,970 4s. 9d. and the revenue £51,609 B5s.,
which shows a loss of £1,360 18s. 9d. on the vear’s
operations. i

The eapital expenditure since the inception of the
scheme has heen £414,889 9s. 5d.; £322,918 7s. 9d.
from General Loan Fund and £91,981 from Consoli-
dated Revenue. The cost of administration for the
year was £2,865 18s. 11d. as against £2,109 5s. 8d.
for 1930.

The working expenditure from inception to the
end of the year exceeds the revenue by £183,931 5s.

GROLOGICAT: SURVIRAY,

Tor the past year the field inspections of the
Geological Survey of Western Australia have not
been as numerous ag in previous years, mainly due
to the fact that the Government Geologist was on
his long service leave for four months of the year;
My, Feldtmann engaged almost eatively on the sur-
vey of the Kalgoorlie mines; and Mr. Forman on a
prolonged trip to the Warburton Ranges.

The following ingpections, however, were made
during the year and veports or maps on same sub-
mitted :—

1. Inspection of the Geologieal Features of the
Demmark and Nornalup Farming Arveas, with
special veference to the “Wasting Disease” in
the Cattle on the Denmark Area.

2. Tnspection of the Proposed Weir Site on the
Murray River.

14

AID TO MINING.
3. Inspection of the Yiniding Gold Find, Toodyay.

4. Tuvestigations of the Lime Sand Deposits of

the Coastal Aveas of the South-Western
Division.

<t

. A AMap was prepared of the Collie Field for
the Royal Commission on Coal Mining.
_0. Inspection of a Tin Discovery nine miles south-
west of Greenbushes.
of the Royal

[Flush  Gold Mine,

-1

. Inspection
Westonia.
8. Inspection of the

Toodyay.

Gold Tind,

Wongamine

9. Further investigations on the Alunite Deposits
of the Lake Brown System.

ASSISTANCE UNDER MINING DEVELOPMENT

AQCT, 1902.

The following statement shows the sums advanced
during the year 1931 under the Mining Development
Act:i— .

£ s d

Advanced in aid of mining work and
equipment of mines with wachinery 910 7 4

Subsidies on stone erushed for public 702 16 3
Providing means of fransport and
equipment to prospectors L2242 3 0
£3,855 6 7
Other assistance granted from the Vote during the
vear on various matlers totalled £26,680 1s. 9d.
The subsidies paid on stone erushed for the publie
amounted to £702 16s. 3d., and are subsidies paid to
owners of plants erushing for the publie, the con-
ditions being that they crush at fixed rates. The

~ore crushed during the vear at these plants totalled

6,038 tons.

The receipts under the Mining Development Aect,
exclusive of interest payments, amounted to £8,811
19s. 4d., and included :—

£ s d
2,893 2
1,073 4 1
5845 9 1
£9,811 19 4

Refunds of advances
Sales of securities
Miseellaneous refunds

PART

The Chief Inspector of Machinery reports that the
number of useful boilers registered at the end of the
vear totalled 3,676, as against 3,627, total for the
preceding year, showing an increase, after all adjust-
ments, of 49 boilers.

Of the total 3,676 useful hoilers 2,081 were out of
use at the end of the year; 1,458 thorough and 44
working inspections were made, and 1,459 certifi-
cates were issued.

Permanent condemnations totalled 7, and tem-
porary condemnations 28. There were no conver-
sions or transfers beyond the jurisdiction of the
Act.

VIIL—INSPECTION

OF MACHINERY.

The total number of machinery groups registered
was 9,019, against 8,513 for previous year, showing
an increase of 506.

Inspections made total 6,807, and 3,188 certificates
were granted.

205 applications for engine-dvivers’ and boiler
attendants’ certificates were received and dealt with,
and 182 certificates, all classes; were granted as fol-
lows :—

Winding Competency (including ecertificates

issued under Regulation 40 and Section 60) 9



Pirst Class Competency (including certifi-

cates issned under Regulations 40 and 45

and Seetions 60 and C%) . 11
Second Class Competeney (including L(,ltlh-

cates issued under Regulation 40 and Seec-

tion 60) Ve .. .. 16
Third Class Competency (ineluding certifi-

cates issued under Regulation 45 and See-

tion 63) . .. 16
Locomotive Competeney . .. .. 5
Traction Competency .. . . .. 1
Internal Combustion Competenev . 56
Crane and THoist Competency .. .. 3
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Boiler Attendants Competency 60
Interim 4
Copies 1
Transfers 1
Total 182

The total vevenue from all sources during the year
was £5,5601 8s. 7d., as against £5,807 8s. 3d. for the

previous year, showing a decrease of £305 19s. 8d.

The total expenditure for the year was £5,354 15s.
1d., as agaainst £5,541 1s. 3d. for the previous year,
showing a decrease of £186 6s. 2d.

Parr VIIIL—SCHOOL OF MINES,

There was again an inerease in the number of en-
rolments during this, the 28th, year of the School’s
existence. The total of individual enrolments, 258,
is the highest figure reached since the year 1920.
During the year a ve-organisation of the staff was
carried out with a view to effecting economy. This
involved a reduction of two in the teaching staff and
the distribution of their class work amongst the re-
maining lecturers.  This imposed a heavy burden
on the latter, but the additional duties were under-
taken energetically and enthusiastically, so that the
School has been able to meet the altered conditions
without appreciably impairing the efficiency of the
classes.

In the Metallurgical Laboratory a considerable
amount of vesearch work was done to determine the
possibility of successfully treating gold oves by
volatilisation of the gold as chloride in an atmospherc
of chlorine gas with subsequent recovery of the vola-
tilised gold chloride by solution in water. KEncourag-
ing results were obtained, but the investigation is
still in the preliminary stages. TFurther tests are
intended and an endeavour made to apply the know-
ledge gained to somewhat larger scale treatment. In

addition, several investigations were carried out at
the request of persons interested in the ores tested.
The system of free assays for prospectors was con-
tinued, a total of 1,483 assays and mineral deter-
minations having heen made. This is more than four
(4) times the number done in the preceding year.

CONCLUSION.

In dealing with the various activities of the De-
partment, I have commented only on the principal
items. Detailed information is given in the reports
of the responsible officers published as Divisions TI.
to VIII. of this Report.

In conclusion, T desire to acknowledge the loyal
support received from. all officers of the Depart-
ment during the vear.

I have, ete.,

M. J. CALANCHINT,
Under Seeretary for Mines.

Department of Mines,
Perth, 31st Mareh, 1931.
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DIVISION II.

Report of the State Mining

Engineer for the Year 1831.

Office of the State Mining Engineer,
Perth, 30th April, 1932.

The Under Seeretary for Mines.

Sir,

I have the honour to submit for the information
of the Hon. the Minister my report on the opera-
tions of this Branch of the Department for the year
1931.

STATFF.

The vetivement of Mr. W. M. Deeble at 31st De-
cember, 1930, and the diflicult financial eiveumstances
compelling us to carry on without appointing an-
other Ingpector, it hecame necessary to transtfer My,
H. P. Rockett from Southern Cross to Cue and to
work the Southern Cross Inspectorate from Kal-
goorlie. During Maveh, the services of the Assistant
State Mining Fugineer, Mr. R. C. Wilson, were
transferved temporarily to the Broken Hill Proprie-
tary Company, Lid., for a period of ab least a year.
Since March, 1930, my staff has been reduced by four
officers, d.e., Assistant State Mining Engineer, one
Inspector, and two Workmen’s Inspectors, and the
field work is now being earried out by the Senior ln-
spector, Mr. . Phoenix, four Inspectors, Messrs.
A, W. Winzar, J. Gourley, H. P. Rockett, and J

MeVee, two Workmen’s Inspectors, Messrs. L. C.
Dareey and R. P. McMennemin, and a newly ap-
pointed officer to assist with Dust and Ventilation
work, Mr, T, 1. Brisbane, B.X., (Melb.).

ACCIDENTS.

During the year, 17 fatal and 421 serious aceidents
were reported, compared with 14 fatal and 348 seri-
ous accidents durhw' 1930, showing sn inerease of
3 men killed and 7. smnously injured. Thorough in-
vestigations were nmdo into all accidents. In com-
paring these figures, however, the increased number
of men employed in mining, as shown hereunder,
must be taken into consideration.

Table 11, showing locality and causes of fatal and
serious aceidents, is forwarded herewith for inelusion
in your Annual Report, together with a diagram of
the fatal accidents year by wu' and their causes.
(See Division 1., Report of the Under Seervetary for
Mines.)

The table lLerennder gives the nwmmber of fatal
accidents recorded during the last five years, Lmd the
death vate per thousand men:—

|

H
— o027, 108 1970, | 1930. 1931,
| | | ( |
| ; ! . |
Fatal accidents to men engaged in mining vee 16 | 4 l 11 4 17
Total men engaged in mining (averago) , : 5,036 g 4,853 | 5,159 5,442 7,147
Accident death rate per 1,000 men . ver | 3-18 ; 82 { 2-13 ‘] 2.57 2-38

FATAL ACCIDENTS.

Seventeen accidents oceurred under the following
headings :—Explosives, 1; Falls of Ground, 3; In
Shafts, 4; Miscellaneons Underground, 7; Surface, 2.
These are briefly referrved to:—

Eaplosives——A premature explosion caused the
death of one miner. T'ull inquiries were made, and
no evidence could be found to show why the explosion
oceurred sooner than antieipated.

Falls of Ground—Three accidents came under this
Leading, one of whieh occurred at Collie and was due
to a fall of coal after firing. 'Every reasonable pre-
caution was taken, and at the inquest, no blame was
attached to anyone.

The {wo other aceidents oecurred in gold mines,
one bheing caunsed hy a lavge fall of ground which
game away from two greasy heads. In the other
case, the fall was due to a snap which was the vesult
of pressure.

Ne evidence of negligence could be found in either
aceident.

I Shafts-~¥our men weve killed through falling
down shafts.

The rope broke while a man was being lowered
down an old abandoned shaft for the purpose of
sampling it, and he fell 75 feet. The heavy weight
hemp rope appeared quite sound. There was no evi-
dence of carelessness.

in attempting to cross a main shaft from east to
west by holding on to shaft timbers, a workman was
knocked through the end of the shaft into the ladder-
way hy the descending cage. No evidence was giveu
to show the reason why deceased took this visk.

A trolley was belng hauled from surface up to
top of damp. The tributer who was pulling the rope
fastened to the trolley lost his hold and fell hack-
wards down the shaft 100 feet deep. Medical evi-
dence was given to the effeet that, as the condition



of deceased’s heart was such as would cause acule
heart failure, the accident was consldued to he the
result of a seizuve. -

Some piping was being diseonnected in a main
shaft when a seetion of the piping slipped through
the yokes and struck a timberman who was working
further down the shaft.

Miscellancons Underground.—Seven men lost. their
lives through various causes nnderground:—

Two miners were sulfocated as the result of inhal-
ing dynamite fumes from shots which had been fired
in a wet winze 50 feet deep by the men on the pre-
vious shift. When the water at the bottom of the
winge was disturbed, eight hours later, the fumes
were released. Had the men turved on the eom-
pressed air bhefore entering the winze, their lives
would have been saved.

An unfortunate accident oecurred through a trucker
falling into a pass with the ore running. The chute
apparently beeame blocked and deceased was trying
to release it when he fell. There were no witnesses
of the accident.

A timberman was standing with one foot on a
ladderway in a winze in order to guide pass logs that
were being lowered by means of a hoist. e had
Just freed a log, and it is thought that the slack rope
caught him, knocking him down the winze on to the
Crown pass.

A workman was instrueted fo report whether the

to yun the pass by getting inside the railing which
was placed around the pass. When the rush of sand
come away, he slipped and was smothered.

A prospector was found dead at the bottom of a
shaft 50 feet deep. Appavently he had been over-
come by the effects of foul air whilst working in o
small erosscut in his mine, and tried to reach the
ladderway but collapsed before doing so.

The breaking of a drill caused a machine miner
to overbalance and fall over the edge of a stope a
distance of 65 feet, He had failed to use the safety
line supplied to prevent such accidents.

Surface—~An employee, who was in charge of a
main engine room, was seen on the stairs in the engine
room, and ten minutes later was found unconsecious at
the foot of the steps. No one was present at the time
of the accident.

Two men were on a platform removing worn-out
steel plates from the skip tip down to the roek-
breaker. Two plates had been thrown down to the
surface 30 feet helow, and while they were throwing
the third it caught, breaking the guard rail. One

of the men overhalanced and fell with the plate (o
the surface.
The following table 'shows all the fatal and

serious accidents reported to this office during 1931,
and ave- classified according to the gold or mineral-
field in which they oceurred. The causes of accidents

sand was running, but it is evident that he attempted are also shown:—
Miscellaneous
. Falls of Tn ! o N
Explosives. Ground. Shafts. ggggg- Surface. Total,
Fatal| 5% | watal| SO0 | Ratal| 5o | paal| S | pagat | S| pagay ) Sori
1.—East Coolgardie 1 4 2 2 2 7 6 109 2 47 13 169
2.—Mt: Margaret ... 1 1 1 2 13 13 1 30
3.—Murchison 2 . 1 . 7 4 14
4.—FEast Murchison 8 11 1 1 1 37 14 2 71
5—Ccolmrdie,
——Yllgzm' . 1] .. 1
7.~—North Coo’wzudle 1 . 1
8.—North-East Coolgnrdle e . . .
9.—Broad Arrow ... .. 2 1 3
10.—Dundas ... .
11.—Pilhara . . .
12.—Peak Hill .
18.-—Yalgoo ... 1 . . 1
14.~-Phillips River ... . . . .
15.—Collie ... 1 21 78 19 1 118
16.—Greenbushes ... . .
17.—Northampton ... . o | e .
18.—~West Pilbara ... .
19,—Swan: 13 13
20.—Ashburton . . e .
Totals for 1931 ... 1 17 3 37 4 11 7 244 2 112 17 421
Totals for 1930 ... 2 10 5 36 3 4 1 172 3 126 14 348
SERIOUS ACCIDENTS. WINDING MACHINERY ACCIDENTS.

A large number of the aceidents which necessitated
nien being away from their employment for more than
14 days, and thus heing classed “serious,” were
really of a minor nature. The more serious accidents,
sueh as breakages of bones, permanent injury to
limbs and injuries whieh would cause lasting dis-
abling effects were very closely investigated by the
Inspectors of Mines.

Eleven accidents to winding machinery, which in-
cluded eight skip derailments, two overwinds, and
one breakage of vope, were reported during the year.

Skip Deratlinents—V\ avious theories were put for-
ward to establish the eauses of these accidents, Sev-
eral of the derailments were comnsidered to be due to
large stones falling off the skip on to the track. After
one derailment an examination of the road disclosed



& short kink in the track where the wheels left the
rails., In other cases there was not sufficient evidence
to form a definite opinion as to the cause.

Overwinding—In one case an overwind oceurred
when ore was being hauled, and the safety appliances
operated successfully, only slight damage being done
to the winder buildings.

In the other instance the north cage was used as a
balance and the south cage was being hauled empty
to the surface when the engine-driver found diffienlty
in reversing the lever. '

Breakage of Rope—Considerable damage was
cansed when a skip caught on the shaft, resulting in
the rope giving way and the empty skip in the other
ecompartment falling to the bottom of the shaft.

All accidents to winding machinery were very care-
{ully investigated.

ADMINISTRATION.

Amendments of Aets.
“The Mines Regulation Act, 1906.—Amending the
districts under which appointments were made of
Workmen’s Inspeetors in aceordance with Regulation

15, Part 2, Clauses 2 and 3. ((azetted 27th March,
1931.)
“The Mining Development Act, 1902-1924.—-

Amending Regulation 7 of the Regulations under
which ore will he crushed and tailing purchased at
State Batteries. (Gazetted 21st August, 1931.)
“The Coai Mines Regulation Aect, 1902-1926.”—
Amending Regulation 28 under Part 1-—“Accident
Relief Fund.” (Gazetted 27th November, 1931.)

Prosecutions.

Under the Mines Regulation Act, Section 14,
Subsection €, two men were proseeuted for
driving friction winches without having the neces-
sary permits to do so, and were fined £1 and 3s. costs.
The employer of one of the men was also fined £2
and 3s. costs.

Under the Coal Mines Regulation Act, two men
were fined £2 and costs for a breach of Section 43,
General Rule 55. A manager was injured through
walking into a bord in which a shot was lit and which
exploded when he turned to go out.

Exemptions.
Owing to the inereased mining activity on
the Eastern Goldfields, thivty-one certificates were
issued, in accordance with the provisions of

Section 31 (4), for exemptions from the provisions
of Section 31, Subsection 1 (b) of the Mines Regula-
tion Act, 1906.

Sunday Labowr.
During the year, no permits were granted for
carrying out Sunday work.

Loans and Subsidies.
The

following monetary assistance was given
to the mining industry:—Advances towards de-

velopment work and equipment of mines, £910
7s. 4d.; providing transport and general assist-
ance to prospectors, £2,242 3s.; cartage sub-
sidies paid to prospectors on ore treated at State Bat-
teries, £12,955 11s. 4d.; rebates on State Batteries
crushing charges (for low-grade oves), £3,919 1s.
11d.; free crushings at State Batteries, £3,223 5s.;
water supplies, £385 13s. 5d.; subsidies paid to pri-
vately owned batteries, £702 16s. 3d.; miscellaneous
expenditure, £768 5s. 11d. The total expenditure was
£25,107 4s. 2d., compared with £59,137 17s. 3d. dur-
ing 1930 and £84,825 15s. 2d. during 1929. (Appen-
dix No. 1.)
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No expenditure was inewrred during the year on
“Diamond Drill Boring” or “Advances on Ores.”

MINING.

Kalgoorlie Mines—It 1is pleasing to note that
development work in the most important mines was
actively undertaken during the year. In seven mines,
the total amount of driving done was 16,640 feet,
crosscutting 5,588 feet, winzing 5,083 feet, rsing 231
feet, shaft stripping 1,272 feet, and diamond drilling
13,170 feet; total 41,984 feet.

The most active programme was effected by the
Lake View and Star Limited, whose development
footage was 16,326, and diamond drilling 10,698 feet.
Work in eonnection with the completion of the wet
treatment plant to a stage when 30,000 tons & month
can be treated was continued.

Blectric pumps are now used in the Horseshoe Main
Shaft, at 3,300, 2,000 and 1,000 £t. levels for hand-
ling the inflow of water. This shaft will eventually
be used for ventilation as an upeast, assisted by a
fan. Flectric loecomotives, battery driven, are used
for tramsporting ore through main haulage ways at
the 24 and 33 levels between Ivanhoe and Horseshoe
workings. Chaffers Shaft is being stripped and con-
verted into four compartments, two for hauling ore,
one for a eage and one for a counterweight and man-
way. Methods of drilling and blasting have been
standardised by this company with good effect, and
many other improvements have been made.

The erection of a wet treatment plant was com-
menced at the Boulder Perseverance Lid., where the
bromo-eyanide process will be employed. The first
unit will have a eapacity of 250 tons a day and it
should not be long before the plant is ready to com-
mence operations.

Sons of Gwalia, Ltd.—This Company continued an
active development programme throughout the year,
the following being a summary of underground foot-
age :—driving 1,436 feet, crosscutting 1,241 feet, winz-
ing 1,344 feet, shaft sinking 33 feet, total 4,054 fect.
Sinking in the Main Inelined Shaft was vesumed dur-
ing November and had reached a depth of 4,083 feet.
I understand that No. 26 level will be opened up
at a depth of 4,050 feet when the shaft has been sunk
to 4,200 feet. Several winzes have been sunk below
the 25 level in good grade ore. The ore bodies above
the 25 level have developed satisfactorily, and have
been got veady for stoping. The stopes are kept
well filled and safe. The bottom levels and workings
have been kept in healthy and cool condition by
means of fans and other ventilating appliances and
deviees. The skipways in the Main Inclined Shaft
are being repaired and rvelaid with new 45 lb. rails
at week ends. Considerable progress has been made.

The surface plant operated well. A new 750 h.p.
six cylinder gas engine direct coupled to an alter-
nator and a new waste heat boiler were installed.
Alterations were also made to the producer plant.
Ample power is now available for all operations on
surface and underground. It is pleasing to note the
sound position this mine has assumed as a result of
a bold development policy. 121,368 tons of ore were
mined and treated and 28,916 tons of sand were re-
treated. Profits made during the year enabled the
company to repay a substantial portion of loans ad-
vanced by the Government, and to carry out an
extensive development programme.

Wiluna Geld Mines, Ltd.—The treatment plant was
put into commission before the end of the first quar-
ter of the wyear, and the company has mined and
treated approximately 206,000 tons a month since.
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Certain  mechanical and metallurgical diffieulties
arose, and although they caused some anxiety at the
time, most of them have been already overcome. The
last veport issued by the company shows that the dilu-
tion of ore in stoping the east lode was greater than
anticipated. An active development programme, at
the 625ft. and 800ft. levels is being pushed ahead
in order to provide more stoping places as soon as
possible. Recent developments have revealed a new
lode west of what is known as the West Lode, a most
valuable and important discovery. During the year,
approximately 13,558 feet of driving and crosseut-
ting and 3,193 feet of sinking were completed. Care-
ful attention has been given to the safety and ventila-
tion of the workings by the mine staff and depart-
mental officials with satisfactory results.

Various Districts—There was a marked revival in
gold mining throughout the goldfields, and increases
in the gold yield from the various districts were re-
corded. Batteries were erected by various lease-
holders in several places remotely situated, and in
other instances elosed plants were overhauled and put
into commission once again. Not less than a dozen
additional crushing plants were brought into opera-
tion during the year. The high price of gold enabled
wany abandoned mines to be reworked by small par-
ties, and a large number of prospectors have been
searching for new mines. Many small new reefs and
lodes have been located, and although a few of them
show promise of developing well, there has not heen
a new discovery of outstanding importance. It is
very satisfactory that such a large number of men
are engaged in prospecting the goldfields, because
there is always a chance of a valuable lode being
discovered while the search continues.

The great impetus given to the gold mining in-
dustry through the high price of gold, is reflected
in the improved conditions of the mines. The big
mines are developing and working ore which was
previously unpayable, and in some notable instances
are improving treatment plants, machinery and
equipment, with the object of lowering costs and
bringing lower grade reserves within the sphere of
profitable handling in the future.

Dust and Ventilation, etec—During the year, more
care has been exercised by mine officials in the eon-
trol of blasting. Records obtained during the past
six years confirm our previously stated opinions that
dust from blasting is extremely dangerous to the
health of wunderground workers. Despite the im-
provement in the control of blasting, my officers and
I ave of the unanimous opinion that times for blast-
ing should be controlled by regulations, which, it is
hoped, will be enforced in the near future.

Very careful attention was given by our staff to
the ventilation and sanitation of mines during the
year. We have rveceived better co-operation from
mine officials and workers, and the result has shown a
general improvement. Direction of air currents and
keeping alrways open to full eapacity have claimed
much attention. There is still a tendency towards
lack of supervision in connection with the mainfen-
ance of airways, but gradually the importance of
such work is being more fully realised and appre-
ciated.

Temperatures have been fairly good, except in a
few isolated places. There are necessarily some places
not so well ventilated as is desirable during the pro-
gress of development work. Such places, however,
receive good ventilation as soon as conneetions are
made with main airways.

It is pleasing to note that mine officials and
workers are gradually appreciating the fact that min-
ing ecan he carried on under healthy conditions undex-
ground. It is a faet that conditions relative to ven-
tilation ave constantly improving, and mueh valuable
information is being gathered by Tnspectors of
Mines, all of which leads to further improvements.

The medical examination of miners employed on
the Boulder Belt and swrrounding districts has been
continued steadily. It was most unfortunate that
workers in outlying districts were not examined last
year, on account of the failure of the Federal De-
partment controlling the matter, to find the necessary
staff. We have been promised that an examination
of workers in all distriets will be made this year, and
it should be seen that work of such vital importance
to the industry should not be shelved again. Onee
previously the workers in outlying distriets were not
examined..

COAL MINING.

The output of native coal from the Collie Coalfield
was 431,179 tong for the year, a considerable falling
off when eompared with an output of 501,425 tons

during 1930. The deerease was the dirvect result of
falling off in demand due to the difficult cireum-
stances prevailing.

Towards the end of the year the Westralia Colliery,
the most westerly mine at the northern end of the
field, was closed down on account of its operations
having become unprofitable.

The collieries are equipped and developed to pro-
duce at least double the existing demand. Much de-
velopment has taken place in the mines during the
past year or two and very careful attention has
been given to their safety, ventilation and sanitation.

A new Central Power Station was installed and
started operations during the year. It is situated a
handy distance from the gantry at the Co-operative
Mine. Coal is conveyed on a helt from the mine and
is used in two watertube boilers in pulverised form,
the Lopuleco Unit System having heen installed. Kach
hoiler is capable of maintaining econtinuously an
evaporation of 30,000 lhs. and is operated at a pres-
sure of 250 lbs. per square inch. Turbo alternators
produce ecurrent at 6,500 volts pressurve, which is
transformed at necessary points. At each mine con-
trolled by the Amalgamated Collieries of W.A., Ltd.,
the engine-room equipment contains transformers,
veducing the pressurve of the alternating current to
2,200 volts for use in motors driving winding en-
gines. Current used underground is passed through
motor converters giving direct current at 550 volts.

GENERAL.

There were no earth tremors veported during the
vear, although slight movements in the lower work-
ings of some of the gold mines have taken place,
and some faking of the voek, particularly wheve it is
nmost silicified, has been. noted.

Metal and mineral markets were particularly weak
during the year. In consequence of the low priees
prevailing, loeal production of base metal orves was
very small.

The outlook for the gold mining industry is par-
ticularly favourable and it is most encouraging to see
companies of great financial strength examining pro-
perties with a view to aequirement. There seems no
doubt that the yield of gold will confinue to inerease,

A. M. HOWE,
State Mining Engineer.
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APPENDIX No. 1.

MINING DEVELOPMENT EXPENDITURE.

Advances outstanding 3lst December,
1931 £ 5. d.

Advances authorised prior to 1931 .. 237,995 O 6
Advances authorised during 1931 665 8 6
Total authorised . £238,660 18 0
Prineipal Moneys Advanced—

Prior to 1931 .. 211,042 13 9
During 1931 954 8 9
£211,997 2 6

Principal Moneys repaid (including Sale

of Securities)-—

Prior to 1931 .. .. .. Lo 39574 16
During 1931 .. .. .. .. 3,334 12 3

£42,908 13 9

Bad Debts written back and amounts
transferred—
Prior to 1931 .. .. .. .. 24,760 0 3
During 1931 .. .. .. R U 5 S A

£ s, d.
Tnterest paid prior to 1931 18,717 4 5
Interest paid during 1931 3,364 18 9
£22,082 3 2

Interest outstanding at 31st December,

1930 .. 19,503 19 4
Interest outstanding at 31st December,

1931 .. .. . . 18,847 16 6
Principal Moneys Advanced 211,997 2 6
Liess Prineipal Moneys

repaid .. . £42,908 13 9
Liess Bad Debts written

off . 32,915

E

710

75,824 1 7

Principal outstanding at 31st December,

1931 .. .. .. .. 136,173 0 11

Tnterest outstanding at 31st December,
1931 18,847 16 6
£155,020 17 5

APPENDIX No. 2.

Department of Mines.
COAL: MINES REGULATION ACT, 1902-1926.

Annual Report of the Board of Kaxaminers for Mine
Managers, Under-Managers, and Owvermen.

Office of the State Mining Engineer,
Mines Department,
Perth, 30th April, 1932.
The Under Secretary for Mines.
Sir,
The Annual Report of the Board of Examiners for
1931 is submitted for the information of the Hon.
Minister for Mines.

Ilxaminations for Certificates.

No applieations were received for the April ex-
amination.

Three candidates presented themselves for the ex-
amination for Second Class Certificates of Compet-
ency which took place at Collie on the 14th and 15th
October, 1931. Two of the candidates were suceess-
ful in gaining Second Class Certificates, bub the
other candidate failed to obtain the requisite number
of marks.

Iirst Class  Certificate  (without eiﬂcamination).—
Mr. James Gillespie made application to be granted
a First Class Certificate on his eorresponding Eng-
lish one. After being orally examined and submitting
testimonials, he was granted a Fivst Class Certificate
under the West Australian Act.

A meeting of the Board was held on 20th October,
1931, the April meeting being cancelled.

A copy of the papers set for the Second Class ex-
amination held in Qetober is attached to this veport.
We have the honour, ete,
A, M. HOWE,
State Mining Engineer,
Chairman.
T. BLATCHFORD,
Government Geologist,
Member.
J. McVEE,
Inspector of Mines, Collie,
Member.
V. RUSSELL,
Seeretary.

THE COAL MINES REGULATION ACT, 1902-1926.

Ezamination for Second Class Certificate of Competency
as Under-Manager or Overman.

SunsEer: ARITHMETIC.

Wednesday, 14th October, 1931: 9 am. to 11 a.umm.

Possible

Marks.

17 (1) The area of a pillar of eoal is 7,087.5 square

yards and its length is 3% times its

breadth. TFind the length of the sides and

the length of a crosseut fiom corner to
corner.

(2) A seam of coal is 3ft. 6in. thick and is
worked longwall. The walls are 50 feet
long and the cost of brushing the roads is
8s. per fathom. Find the cost per tom.
(30 cubie feet equals one ton.)

17



A pump ram has a diameter of 8in. and a
stroke of 16in. 'What is the displacement
per stroke? If the diameter be doubled,
and the stroke remains the same, what
would be the displacement?

If 5 men can produce 850 cubiec yards of
ballast in 17 shifts, how many men would
it take to produce 2,000 cubic yards in 20
shifts? What is the cost per cubie yard
if the men earn 10s. per shift?

The total weight of a cage and loaded skips
is 3% toms. The coal is onc-third of the
total weight and the skips two-fifths of the
weight of the coal. What is the weight of
the empty cage?

A pair of headings 10 yards apart are driven
200 yards., Headings are 9 feet wide, and
6 feet high, and are comnected every 35
yards by cut-thronghs 6 feet wide.. How
many cubie yards have been taken out, also
how many tons? (A cubic foot weighs
80 Ibs.)

17 (4)

17 (6)
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COAL MINES REGULATION ACT,
1902-1926.

SUBJECT:

Wednesday, 14th October, 1931:

11 am. to 1 p.m.

Possible
Marks.
25 (1) Under what conditions may shets be fired on
a main haulage road which is dry and
dusty?

25 (2) State the requirements of the Act relative to
timbering working faces.

25 (3) State the requirements of the Act relative to
the appointment of persons in charge of
machinery.

95 (4) State the duties of an examining deputy
making an inspection before the commence-
ment of work.

25 (A) State the provisions of the Act concerning

a place approaching workings likely to
contain a dangerous accumulation of
water.

25 (6) What procedure is necessary for the estab-
lishment of special rules?

150

Supgecr: ROADWAYS.

Wednesday, 14th.October, 1931: 3 p.am. to 5 p.m.
Possible
Marks. .

25 (1) Describe with sketches the ‘‘main and tail
rope’’ system of working, and say under
what circumstances it can be usefully ap-
plied.

25 (2) Tn a main roadway the bars have become low
and there is a considerable quantity of
loose debris lying on them. Deseribe in
detail how you would renew the timber.
The work must he done on night shift, and
the road must be ready for work next day.

(3) Make a sketeh showing a device at the
hottom of a self-acting incline, to prevent
a full set being sent on its journey before
the empty set is attached to the rope.

95 (4) Electrieity is used underground for haulage

motors, pumps and coal cutters. What

precautions are neeessary to guard against

dangers on main roads, at haulage and

pump rooms, and at the working face?

[
(%44
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Thursday, 15th October, 1931:

(5) Under what conditions would a syphon aid
in the drainage of a mine, and what is
about the limit at which it will aet
effeetively?

(6) A scam dips regularly from the outerop at
the rate of 5 inches per yard. Give some
general idea as to the kind of laulage to

adopt. The main headings have to extend
two miles and the side roads, cach one
mile.

Supgrer:  MINING OF COAL.

10 a.m. to 1 p.am.

Possible

Marks.

25

B
1

i
ot

)

SUBJECT:

Thursday, 15th Oectober, 1931:

(1) Write down your views relative to the duties
of a shot firer. 'What precautions should
be taken in charging, stemming and firing
shots?

(2) A pillar working place 8 yards wide and 12
yvards long has been finished and the tim-
ber has to be withdrawn. Illustrate by a
sketch how to start and continue drawing
the timber.

State the dangers of shooting off the solid
in dry and dusty mines, and what pre-
caution should be taken to prevent aeci-
dents.  Describe and illustrate by a
dimensioned sketch a well prepared shot
in a bord 14 feet wide and 7 feet high.

In g mine with the bord and pillar system of
working, the immediate roof of 2ft. 6in.
is very muech intersected with ¢‘slips.??
Deseribe with sketches the method of tim-
bering recommended to give the faces and
wheeling roads the utmost security.

(3)

(4)

What changes are observed wnear faults and
dykes? What method would you adopt to
find the continuation of a scam which has
heen dislocated by a fault?

(6) Bhow by sketches how to set wooden chocks
in a seam 5 feet thick where the seam is
dipping 1 in 5—

(a) where they are to be withdrawn and
reset;

(b) where they are put iz permanently
and filled with diri.

Compare the long wall and bord and pillar
systems of working a coal seam. What
conditions control the selection of one sys-
tem in preference to the other?

(8) A district of bord and pillar workings is
being worked between abandoned workings
of two old mines—one on the rise and one
on the dip side. What are the dangers
likely to be emcountered in cach case, and
what preecautions should be observed?

P

VENTILATION AND DANGEROUS
GASES.

2 pm. to 5 pan.

Possible

Marks.

25

25

(1) If 20,000 cubic feet of air per minute give
a water gauge of half an ineh, what will
the gauge register if the quantity of air is
increased to 45,000 cubic feet?

(2) Deseribe how to find the quantity of air cir-
culating in a main airway which is 12 feet
wide by 8 feet high,
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(8) In a dry and dusty mine, with shot firing,
state your opinion relative to stone dusting
and watering. Treat the matter fully in
order to make shot firing as safe as pos-
sible.

(4) A shaft partly sunk has been abandoned for
some time and it is mow proposed to re-
sume sinking. There is no water. What
precautionary work should be done beforve
the men resume work?

(5) If it became necessary to usc a boosting fan,
where should it be placed underground?
The face workings are 1% miles from the
outlets. Blectricity is available for driving
purposes.

25

25

(6) State the principal propertiss of gases mef
with in coal mines.

(7) Briefly deseribe the arrangements necessary
for producing, and conveying, an air cur-
vent from the surface to the face workings
of a mine and back to the surface atmos-
phere.

(8) How is the air in a mine tested for fire-damp
with the ordinary safely lamp? Are there
any other means for doing this safely? If
s0, describe them.
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DIVISION III,

Report of the Superintendent of State Batteries.

©

The Under Secretary for Mines.

I have the honour to submit for the information
of the Hon. Miuister my veport on the operations
of State Batteries for the year 1931.

A rather extraordinary inerease in State Battery
activities was experienced. In no year since the in-
ception of the system has there been such a marked
rise in the tonnage of ore forthcoming. In 1930 a
sharp rise oceurred, the total tonnage handled rising
hy 17,635.25 tons to 49,778.75 tons, but in the year
under review the total tonnage treated increased by
50,0643 to 100,743% tons.

GRADE OI" ORE.

The increased price for gold due to the exchange
and sterling premium permitted orve of lower grade
to be mined, and the average fine gold value of the
ore decreased.

The average value for 1931 was 57s. 9d., as against
(8s. 9d. in 1930.

VALUE OF PRODUCTION.

The estimated value of bullion produced by amal-
gamation at State Batteries for 1931 was 36,751 ozs.
valued at £€132,316. Tailing {reatment produced
7,211.90 ozs., worth £45,588 with premium. The esti-
wated value of the production in Auvstralian cur-
rency, taking an average premium rate for the year
at 35 per cent. on bullion recovered by amalgamation,
was £224,214,

REVENUE AND EXPENDITURI.

(1930 figures in hrackets.)

lixpenditure amounted to £52,970 4s. 9d. (£30,558
11s. 8d.); Revenue £51,609 5s. (£24,138 14s. 6d.).

The loss on working was €1,360 19s. 9d., as against
a loss of £6,419 17s, 2d. in 1930, and £9,215 15s. 3d.
in 1929,

MILLING.

Three 10-stamp and eighteen 5-stamp, wholly con-
trolled State Mills, and three leased mills were in
operation. The State plants, including the re-opened
and re-constructed mills at Laverton, St. Ives and
Yarri, and the new 5-head at Yalgoo, crushed 63,428}
tons at a cost of 12s. 8.2d., a decrease over 1930 fig-

ures of 2s. 7.21d. per ton. Revenue per ton was 9s.
7.9d., a slight increase on the previons year’s figure
of 5.32 pence.

The total expenditure on milling was £40,256 15s.
3d., or £9,616 16s. 2d. above the revenue received.

Inereased tonnages were handled at all batteries,
the most noticeable being as follows, with 1930 fig-
ures in brackets: Coolgardie 11,741.5 tons (7,173.75),

Megkatharra 4,356.75 tons (2,282.25), Norseman
4,927.25 tons (2,049.50), Peak Hill 6,116.50 tons

(1,444.50), Wiluna 3,540.25 tons (597.50}.

The best milling costs per ton were obtained at
Peak Hill 9s. 3.7d., Yalgoo 9s. 5.3d., and Coolgardie
10s. 0.2d.

Repairs and Renewals—Kxpenditure under this
heading was heavy and was charged against milling.
The sudden call on old plants lying practically idle
for years, and the necessity for working full time,
Sundays inelnded, at times, the revival and recon-
struction of Laverton, Mt. Ida, and St. Ives plants,
the cost of which was all charvged against milling as
Repairs and Renewals, inereased our ordinary cost
per ton considerably.

Duty per Stamp.—In later years the quautity of
quartz forthcoming has decreased, and owners have
been working more schistose material, which gives a
higher stamp duty. As against this, the Department
has reverted to 900-mesh sereens in lieu of 800-mesh.

The average duty per stamp for 24 howrs was 4.23
tons, the highest duties heing obtained at Peak Iill
5.38 tons, and Ora Banda 5.24 tons.

TAILING PRODUCTION AND TREATMENT.

Production.—The estimated tonnage of tailing pro-
dueced was as follows:—

Over 2 dwt. 8 grs. in value 34,4773, tons con-
taining 10,222.55 fine ozs.

Under 2 dwt. 8 grs. in value 19,153 tons, con-
taining 1,475.76 fine ozs.

Total 53,6303 tons, containing 11,698.31 fine
0Z8.

The average value of tailing produced was 4.36
dwt. and percentage of tailing under 2 dwts. 8 grs.
approximately 36.

Our tailing plants erected to treat normal quantities
of tailing were found in a good many cases inade-
quate to handle increases of over 100 per cent., and



accumulations at State DBatteries have increased.
Additions have been made to the Cue and Ora Banda
plants, and at time of writing new plants have been
installed at Norseman, St. Ives, Jimble Bar, Laver-
ton and Yalgoo.

Treatment.—-37,315 tons were treated for a yield

of 7,211.90 ozs., valued with premium at £45,588.
Cost per ton dropped from 7s. 11.16d. in 1930,
when 20,334 tons were handled, to 6s. 9.8d.
Revenue per ton was 11s. 2.8d. as against 10s.
2.30d. i 1930 due to the premiwm received on our
ordinary treatment charges.

24

The total Kspenditure was £12,718 10s. 2d. and
Revenue £20,958 1s. 11d., showing a net profit of
£8,239 1l1s. 9d.

The cost per ton of 6s. 9.8d. is good, as it includes
all  administration, insurance and reconstruetion
charges as well as repairs and renewals.

Frtraction—A slight falling off in exfraction is
due to our endeavouring to keep plants
through the winter months and the consequent hand-
ling of material not as dry as could be desired. This
has also added to the cost of handling.

running

Comparative Synopsis of Resulls at State Botleries for 12 Months ended 31st December, 1930 and 1931,

1931, 1930.
— » i ‘ ’
Tonnage. Expenditure. J Revenue. Tonnage. Expenditure. t Revenue.
i
|
Milling 63,4284 12/8-2 9/7-9 29 285% 15/3-41 9/2-58
Tailing Treatment 37,318 6/9-8 11/2-8 20,334 7/11-16 10/2-30
Tin Treatment 159 14/5-16 3/4- 24
Receipts and Expenditure.
B —— Tonnage. Expenditure. Revenue. Profit. Loss.
£ s, d. £ 8. d. £ sod. £ s d
Milling 63,428} 40,256 15 3 30,639 19 1 9,616 16 2
Tailing Treatment 37,315 12,718 10 2 20,958 1 11 8,239 11 9
Tin Treatment Ce. 5 0 8 11 4 0 16 4 8
100,743% 52,970 4 9 51,609 5 0 8,255 16 5 9,610 16 2
' Less Profit . 8,255 16 5
Net Loss £1,360 19 9

ADMINISTRATION.

Administration costs have been kept as low as pos-
sible in common with the general economy in the
Service.

Owing to the general reduction in salaries since
July 1st, Head Office salaries showed a reduction,
but there was a general increase, as to be expected,
in other items, especially insurance.

Comparative figures are as follow :—

1930. 1931,

£ s d £ s d

Salavies 1,606 16 10 1481 19 11
Insurance 194 8 5 945 2 8
Inspection 189 10 5 220 19 1
Printing .. 30 9 0 92 16 6
Postage Stamps 50 0 0 60 0 0O
Other .. .. 38 10 66 0 9
Total . £2,109 5 8 £2865 18 11

Administration cost per ton was 5.03 pence, a
decrease of 50 per cent. on 1930 cost.

STAFT.

The appointment of a Junior Clerk was the ouly
addition to Head Office Staff. '

The Goldfields Staff was inereased from seven
Managers and an Hrection Engineer to thirteen Man-
agers and Assistant Managers. The Erection En-
gineer was part of his time in charge of Jimble Bar,

and the services of Mr. Griff Williams were engaged
for the erveetion of the Yalgoo Battery.

Considering the number of new appointments and
the average tonnage handled by each Manager, nearly
8,000 tons per man, the results have been exceedingly
good, and I have nothing but praise for these officers,
whose devotion to duty has been commendable.

I have also to thank the Head Office Staff for the
loval co-operation, and their work is reflected in the
administration costs and the smooth running of the
office under difficulties.

T have also to place on vecord my appreciation of
the assistance given by the Government Mineralogist
and Assayer and his staff.

1

ASSISTANCE FOR DEVELOPMENT OF MIN-
ING AND ASSISTANCE TO GOLD MINING
INDUSTRY.

The inereased activity was veflected in the amount
paid on aceount of free crushings, low grade rebates
and cartage subsidies, which for the year amounted
to £20,097 18s. 3d., made up as follows:—

£ s d
3223 5 0
3,919 1 11

12,955 11 4

Free Crushings
Low Grade Rebates
Cartage Subsidies

Total . £20,097 18 3
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As the tonnage has been growing steadily, the cost
of these concessions hecame prohibitive, and it was
decided that free crushings and low grade rebates
should be suspended whilst gold was worth over six
pounds per ounce, and the suspension took place
from the 15th November.

The cartage subsidy rvate was reduced from 8d. to
Gd. per ton per mile as from the same date, and even
at the present lower rate the estimated cost for the
present year will approximate £10,000.

Erection (from the above Vote).

£ s d
Yalgoo .. .. 3,286 2 10
Lake Darlot .. .. 95 4 8
Yarri .. - .. 825 0 0
£4206 7 6

GENERAL REMARKS.

At the close of the year the congestion at certain
hatteries had been econsidervably relieved with the ex-
ception of Cue and Coolgardie. The erection of the
Yalgoo battery and vail concessions to customers at
Tuekanarra and other centres to permit ove to go to
Meekatharra and Boogardie relieved Cue, and like
concessions to Ora Banda and Norseman and the re-
building of the 10-head plant at Laverton kept the
ore booked at Coolgardie within reasonable hounds.

Coneessions to customers crushing at private plants
also assisted,

‘At the time of writing there is no congestion af
Coolgardie owing to the starting up of our Kal-
goorlie plant, and erection of a new 10-head plant
at Cue is heing proceeded with in order to relieve the
pressure there.

The working cost has been assisted by the general
reduetion in rate of wages for the last halt of the
year and the increased tonnage, and Revenue has
been inereased by the higher tfailing treatment re-
ceipts due to the existing premium.

Iuel supplies have generally cheapened as the re-
sult of the depression and calling of tenders through
the Tender Board in lieu of obtaining local quotes.

Increases have taken place in the price for water
supplied by the Goldfields Water Supply, insurance,
and the price of all imported articles.

During the year the policy of using Australian,
aud especially West Australian, goods has been ad-
hered to; though in some cases the resuits have not
proved economical, there 1s a gencral tendency to
improvement.

The Qils Committee of the Tender Board, of which
I have attended most meetings, has vesulted in excel-
lent standard of lubricants being obtainable at re-
markably good prices, and no complaints have been
received of trouble from faulty lubrication.

The installation of electrie lighting equipment af
all new plants has been ecarried out, and as funds
permit and opportunity offers the older plants will
be fitted.

The installation of electric-driven punping plant
at Jimble Bar was most suecessful, and where pos-
sible the expensive petrol-driven engines on water
supplies should he replaced by motors or crude oil
engines,

The general revival on the Fields and consequent
increase in the number of men on productive work
has been mainly made possible by the presence of
State batteries, combined with the cartage subsidies
by road and rail.

Morvibund districts like Sandstone, where 200 pros-
pectors are reported to be working, and Laverton are
instances.

The prospects for the coming year are even
brighter than at the same time last year, and with
a better knowledge of prospecling and estimation of
values atfained by the new chums, value as well as
tonnage is improving,

D. . BROWNE,
Superintendent of State Batteries.
3rd June, 1932,
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SCHEDULE 1.

Return showing the number of tons crushed, gold yielded by Amalgamation, average per ton in shillings, and total value

Jor year 1931.

. Y .
Battery. Tons Crushed. Gold Yield v alue] per ton in Total Value.
Bullion. shillings.
- Fine ozs.
Bamboo Creel 1,391-70 1,512-95 79 1-58 5,446-62
Boogardie - 2,559-50 1,367-50 38 5-61 4,923-00
Coolgardie 11,741-50 6,893-15 42 3-21 24,815-34
Cue 5,908-75 4,774-10 58 2-06 17,186-76
Darlot .
Jimble Bar 1,562-25 842-85 38 10-12 3,034-26
Laverton ... 1,392-50 72440 37 545 2,607 -84
Linden ...
Marble Bar 574 957-95 120 1-92 3,448-62
Meekatharra 4,356-75 3,843-95 63 6-29 13,848-22
Mount Ida 216-25 158-70 52 1006 571-32
Mount Keith
Mount Sir Samuel .
Norseman 4,927-25 1,920-10 28 0-67 6,912-36
Ora Banda 5,984-25 3,483-00 41 10-87 12,538-80
Payne’s Find 73575 392-45 38 485 1,412-82
Peak Hill 6,116-50 2,006-25 RE 7-39 7,222-48
Sandstone 2,782-25 2,076-75 53 3-890 7,476-30
St. Ives 3,346-75 1,055-60 22 842 3,800-26
Tuckanarra
Warriedar 2,940-75 1,054.-65 25 9-84 2,796-74
Wiluna 3,540-25 1,367-20 27 9-67 4,921-92
Yarri 1,691-50 1,588-55 67 7-41 5,718-78
Youanmi ... 55875 23815 29 11-66 857-34
Yalgoo 1,101-25 493-60 32 3:24 1,776- 96
Total ... 63,428-45 36,751-85 41 8- 64 132,316-74
SCHEDULE 2.
Tailings Treatment for 1931.
Battery. Tonnage. Yield. Value. Premium.
Fine ozs. £ £
Bamboo Cresk 1,456 650-19 2,761 -35 1,504 - 34
Boogardie 1,315 37172 1,678-69 23113
Coolgardie ... e 8,800 1,319-65 5,604.-55 2,724+ 38
Cue . 5,073 1,087-32 4,617-85 2,013 14
Jimble Bar 360 11773 49999 300-01
Meekatharra ... 3,515 669-08 2,841-58 1,564.- 89
Norgeman 2,999 498-59 2,117-51 512-46
Ora Banda 4,806 846-28 3,594-85 1,841-98
Peak Hill 2,436 437-18 1,856-70 1,146-56
Sandstone 1,440 436-69 1,854-62 820- 84
Warriedar 1,632 20470 932-36 817-56
Wiluna . 1,404 310-45 1,318-48 683-79
Yarri 1,782 262-32 1,114.-07 735-05
Total 37,018 7,211-90 30,692 - 60 14,896+ 13
SCHEDULE 3.
Relwrn showing Nwmber of Purcels lreated and Tons crushed ai Stale Baiteries for Yeur 1931.
No. of S Yield by Yield by Gross Contents | 'Total Contents Average ace Ve
Parcels Battery. (}rtill:zd Amalgamation, | Amalgamation, of Tailings, of Ore, per ton, (”Ofss()v,“]“c
Crushed. shed. Bullion, Fine Gold, Kine Gold. Tine Gold. Fine Gold. o bre
t I - S . B
ozs. dwt., grs. ozs. dwt. grs ozs. dwb. grs. ozs. dwth. grs. dwt. grs. £ sod.
29 Bamhoo Creek 1,512 19 0 1,282 9 5 9 13 ; 1,808 18 18 26 0 510 4
96 Boogardie ... 1,367 10 0 1,159 3 10 9 20 1,716 13 6 310 217 0
297 Coolgardic 6,803 3 0 5,843 0 14 17 19 7,630 18 9 13 1 215 5
96 Cue 4,774 20 4,046 16 0 10 23 5,292 6 23 18 12 318 7
13 Jimble Bar 842 17 O 714 9 0 113 1,001 0 13 13 08 216 8
37 Taverton 724 3 0 614 0 21 0 11 889 1 8 1219 204 4
19 Marble Bax 957 19 0 812 0 5 17 15 892 17 20 3 3 T 090
82 Meekatharra 3,843 19 0 3,258 70 10 20 1,030 17 20 18 14 310 0
6 Mt. Ida 158 14 0 134 10 10 69 : 6 19 28 10 6 0 9
79 Norseman ... 1,820 2 0 1,627 11 13 8 18 0 7 9 21 2011t
84 Ora Banda 2,483 0 0 2,952 7 12 19 19 7 7 14 2 3 0 3
21 Payne’s Find 392 9 0 332 13 6 5 32 16 8 10 12 2 4 7
40 Peal Hill 2,006 5 0 1,700 12 3 574 10 16 3019 7 10 11105
89 Sandstone 2,076 15 0 1,760 7 9 3 8 11 15 20 17 6 313 3
26 St. Ives 1,055 12 0 894 10 2 577 0 16 10 18 8 22 117 10
44 Warriedar 1,056¢ 13 0 8093 14 2 79 9 6 3 8 1112 2 810
71 Wiluna 1,367 4 0 1,158 18 7 797 11 16 9 2 10 11 2 4 3
40 Yarri 1,688 11 0 1,346 10 19 262 13 9 4 4 19 6 4 110
11 Youanmi 238 3 0 201 17 9 83 3 0 0 9 10 4 2 3 2
26 Yalgoo 493 12 0 418 8 1 131 1L 5 550 1 6 10 14 2 4 7
1,206 63,1143 36,751 17 0 31,152 7 4 1 11,698 6 21 42,850 14 1 13 14 217 8
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SCHEDULE 4.

Direct Purchase of Tailings for Year 1931.

1
e Tons. Amount.

£ s d.

Bamboo Creek ... 843% 1,543 15 4
Boogardie ... 1,645 1,298 17 10
Coolgardie ... 5,446 3,073 14 0
Cue ... 3,139 3,018 16 1
Jimble Bar 1,0493 653 10 16
Laverton ... 354 43 5 4
Meekatharra 2,057+ 1,480 16 1
Norseman ... 2,839% 1,441 11 10
Ora Banda 3,968% 2,551 5 3
Payne’s Find 301 16 2 8
Peak Hill ... 1,163 615 18 4
Sandstone ... 1,1873 1,356 1 7
St. Ives ... 1,827 971 12 6
Warriedar ... 1,522 1,079 14 8
Wiluna 1,633 1,147 5 9
Yalgoo 2934 93 16 1
Yarri 4372 289 1 1
Youanmi ... 64} 6 17 11
Total 29,0824 20,682 3 2

SCHEDULE 5.

Return showing Tailing payable and unpayable and Gross Contents for Year, 1931,

Tailing payable. Tailing unpayable. Totals.
Battery.

Tons. Gross Contents. Tons. Gross Contents. Tons. Gross Contents.
ozs. dwts. grs. ozs. dwts. grs. ozs. dwt. grs.
Bamboo Creek ... ... 876 502 17 1 307 23 12 12 1,183% 526 9 18
Boogardie 1,4053 496 16 21 7573 60 12 23 2,163 557 9 20
Coolgardie 5,234 1,398 19 12 4,7243 388 18 7 9,959 1,787 17 19
Cue 3,442 1,138 13 4 1,422% 106 17 19 4,865 1,245 10 23
Jimble Bar 1,087% 359 12 21 2394 16 18 16 1,327 376 11 13
Laverton ... 1,122% 260 0 7 61 6 0 4 1,1834 275 0 11
Marble Bar 1724 5 0 3 315% 27 17 12 488 80 17 15
Meekatharra e e 2,184 647 8 10 1,499 126 2 10 3,683% 772 10 20
- Mt Ida ... 1834 172 16 9 183} 172 16 9
Norseman 3,173 7311 19 1,013% 726 23 4,1863 803 8 18
Ora Banda 41,1554 LII8 0 5 848 72 19 14 5,003 LI90 19 19
Payne’s Find 1394 24 11 19 487 28 11 7 626 53 3 2
Peak Hill 1,3763 328 19 10 3,8214% 25 11 6 5,198 574 10 16
Sandstone e . 1,344 551 5 17 1,019 87 3 4 2,363 638 8§ 11
St. Ives ... 2,153 517 10 5 652 59 10 11 2,805 577 0 16
Warriedar 2,279} 771 9 21 2073 18 19 9 2,487 790 9 6
Wiluna ... 2,501 749 13 15 6433 47 18 1 3,145 797 11 16
Yalgoo ... 3543 89 12 17 529 42 0 12 8833 13t 18 5
Yarri 1,102 240 2 6 319 22 11 : 1,421 262 13 9
Youanmi ... 1891 60 19 4 286 22 3 20 475} 8: 3 0
34,4774 10,222 11 0 19,153 1,475 15 21 53,630% 11,698 6 21




SCHEDULE 6.

Statement of Receipts and Eapenditure for Year ended 31st December, 1931,

Mirve axp Tin

Total . .
) N Manage- - 5 - Cost i Repairs and . Gross Cost s Receipts. o
Plant. Tonnage. ment. Wages. Stores. Worhgng per ton. Igenewals, Sundries. Expenditure. per ton Receipts. per ton. Profit. Loss.
Expenditure. |
£ s d £ s d. £ s d. £ sod. s, d. £ s0d. £ s d. £ s d. s, d. £ sod. s, d. £ s d. £ s.od.
Bamboo Creek 1,391-75 166 13 0 564 10 3 490 5 1 1,221 8 4 17 66 205 16 1 590 14 9| 1,576 19 2 22 7.9 734 7 1 10 6-6 . 842 12 1
Boogardie ... 2,5669-5 193 2 0 659 12 10 473 4 11 1,825 19 6 10 4-3 102 3 5 125 6 2] 1,668 9 4 12 1-6 1,276 19 8 911-7 276 9 8
Coolgardie ... 11,741-5 27910 5 | 2,283 16 11§ 2,234 5 1 4,897 12 5 § 41 308 4 10 584 4 1| 5880 1 4 10 0-2 5,635 9 9 9 72 244 11 7
Cue 5,908-75 208 0 10 | 1,594 11 1,441 6 6 3333 19 1 11 3.4 43 1 1 305 511 3,682 ¢ 1 12 55 3,020 7 7 10 3-0 652 18 ©
Jimble Bar 1,562-25 187 14 4 588 9 11 206 19 0 983 3 3 2 70 135 18 9 7519 84 1,195 1 8 15 36 1,120 6 6 14 441 7415 2
Laverton 1,892-5 168 7 1 566 18 6 284 16 11 } 1,020 2 6 14 7-8 171 8 6 1,191 11 0 17 1-4 6256 19 0 8 11-9 565 12 0
. Linden . 1515 2 1515 2
Marble Bar 574 90 16 © 262 1 0 241 1 8 593 19 2 20 83 233 7 9 101 10 8 928 17 7 4-4 208 15 3 10 49 630 2 4
Meekatharra 4,356-75 124 13 10 | 1,242 14 2 964 17 8| 2,332 5 8 10 85 310 11 4 213 110 | 2,855 18 10 1-3 1.843 17 0O 8 586 1,012 1 10
Mt. Ida 216-25 7115 2 231 16 4 80 2 5 283 13 11 35 5-8 . 214 8 5 4 0 391 12 7 2.6 183 12 3 1z 4.3 258 0 4
Norseman ... 4,927-25 291 15 2| 1,516 13 6 | 1,131 19 8 | 2,940 8 4 11 11-2 3811 0 208 6 5 8187 5 9 11-2 2,423 4 & 9 10 764 1 1
Ora Banda 5,984-25 217 17 10 | 1,629 16 8 847 16 3 | 2,605 10 9 9 0-1 217 11 5 358 3 3 3,271 5 5 1.2 2,342 15 10 7T 99 928 O 7
Paynes Find 73575 107 8 1 263 0 6 268 9 0 629 17 7 17 1-46 9 4 1 W 8 8 784 10 4 21 3-2 388 7 7 10 6-7 396 2 9
Peak Hill ... 6,116-5 168 16 11 1,472 3 4 833 5 5 2474 b5 8 8 1 111 11 6 262 511} 2,848 3 1 9 3-7 2,671 15 11 8 88 176 7 2
Sandstone 2,782-25 219 9 4 801 19 10 546 7 10 | 1,657 17 © 1111 68 6 6 122 8 1] 1,848 11 7 13 3-4 1,404 18 8 10 1-2 443 12 11
8t. Ives 3,346-75 246 0 8] 1,12813 9 950 0 2] 2,824 14 7 13 10-6 410 10 4 13411 4§ 2,869 16 3 17 1-8 1,676 11 7 10 0-2 1,193 4 8
Tuckanarra 25 18 6 2518 6
Warriedar 2,840-75 184 15 11 745 1 9 438 18 11 1,388 16 7 9 53 109 17 2 154 8 0 1,663 1 9 1 2-9 1,330 11 2 10 4-8 122 10 7
Wiluna 3,5640-25 160 10 0 83 1 2 511 6 1 1,557 0 3 8 95 58 6 1 189 0 64 2,331 6 10 13 2-0 1,813 13 5 10 2.9 . 517 13 5
Yalgoo 1,101-25 79 5 6 204 17 1 67 17 7 442 0 2 8 0-3 33 8 7 44 11 4 520 0 1 9 53 528 0 4 9 7-0 8 0 3
Yarri 1,691-5 156 2 2 611 9 0 457 18 10 | 1,225 5 0 14 5-8 64 2.9 106 1 2| 1,305 8 11 16 6.0 858 16 0 10 1-8 536 12 11
Youanme 558-75 26 0 0 174 38 3 56 19 © 257 2 3 9 25 1712 8 16 12 9 2 7T 8 10 5-1 249 16 2 8§ 11-3 41 11 &
Pinjin . . . 10 0 0 10 0 0
Mulwarrie ... 1 0 0 100
Tin Plant 63,428-5 3,438 14 9 [17,697 11 6 |12548 16 0 33,685 2 3 0 74 3,258 0 0 3,313 13 40,256 15 3 12 8-2 30,639 19 1 9 79 60 13 11 9.677 10 1
Tin Plants—
Greenbushes ... 34 010 210 O 36 10 10 Cr. 47 16 6 6 5 0(Cr. 5 0 8 11 4 0 16 4 8
63,4285 3,438 14 9 117,731 12 4 112,551 6 0 (383,721 13 1 10 7-4 3,210 3 6 3,310 18 0 { 40,251 14 7 12 8.2 30.651 3 1 9 79 76 18 7 0,677 10 1
SCHEEDULE 7.
Statement of Receipls and Expenditure for Year ended 3lst December, 1931.
TariNe.
Manage- N . Total | . . " ] .
Plant. Tonnage. Mrf‘lgzge Wages. Assays. Stores. j'Norkl‘ng. 1 1§eor5tton. Rﬁgggﬁ;gd Sundries. Exp(ggisisture. pegoggn. Recelpts. %gfe?égs Profit. TLoss
Expenditure.|
£ sod £ sod £ sod. £ s d £ s.od s, d. £ s d. £ s d £ sod. 5. d. s. d. s, d. £ s d. £ sod
Bamboo Creek 1,456 33 £ 0 295 10 4 59 6 7 105 10 4 493 11, 3 6 9-3 27 5 9 35 11 6 556 8 6 Tt 11 2 22 5.7 1080 2 8 .
Boogardie 1,396 97 11 10 221 11 2 52 11 10 157 110 528 16 8 769 50 6 6 579 3 2 8 3-6 910 6 18 72 370 7 4
Coolgardie 8,800 186 1 8 |1,771 6 9 91 10 5 505 7 10 | 2,554 6 8 5 96 1015 4] 285 14 8§ [.2,850 16 3 6 5-7 5 8 5 10 1-53 |1,604 12 2
Cue 5,078 102 0 0 739 8 11 62 14 0 296 3 411,200 8 3 4+ 8.7 3 7 8 185 3 9 11,802 17 8 5 59 2 2 11 0-1 1,400 4 ¢
Jimble Bar 360 15 6 3 81 11" 8 6 411 47 2 1 150 4 11 g 4-1 1010 9 160 156 8 8112 0 0 16 8-0 139 4 4
Meekatharra 3,615 77 1 6 673 4 0 68 5 5 192 11 10 1,011 2 9 5 90 1110 2 95 14 7 11,1187 6 6 38-0 1,77611 2 10 3.3 638 3 8
Norseman ... 2,999 102 111 507 17 2 5 7 232 10 10 917 14 6 6 1-4 65 4 11 92 8 91,075 8 2 7 2.0 P 19 4 8 6-6 206 11 2
Ora Banda 4,887 177 12 0 898 18 11 64 13 1 314 6 1 |1,45510 1 5 115 26 9 1 15656 15 0 1,637 14 2 6 8.4 2,530 19 2 10 43 893 5 0
Peak Hill ... 2,436 35 19 6 497 13 8 20 18 7 122 6 4 676 18 1 5 6-7 1019 7 53 8 2 741 5 10 6 1-1 5 90 6 13 5.2 895 3 8
Sandstone 1,440 91 0 0O 199 4 11 2815 9 114 18 6 433 19 2 6 0-3 90 0 5 42 10 8 566 10 3 710-4 2 8 0 17 1-4 665 17 9
St. Ives 135 48 0 0 5 2 1 30 1 7 92 3 8 3 79 77409 3 0 6 172 811 25 65 ven 172 s 11
Warriedar 1,632 20 14 9 260 15 5 46 9 7 178 511 515 5 8 6 3-8 53 12 4 568 18 0 6 11-6 685 5 7 8 47 116 v 7
Wilana 1,404 86 15 6 300 6 9 36 0 9 150 11 7 567 14 7 8 10 3010 9 46 9 7 653 14 11 9 37 844 19 3 12 89 241 4 4
Yarri 1,782 7216 0 290 0 3 20 7 0 165 1 7 537 4 10 6 30 5219 2 3317 2 64t 1 2 727 77417 8 8§ 83 130 16 6
Leonora - - .. . 0 0 0 10 0 0
37,315 1,101 411 {6,785 ¢ 11 647 4 7 12,620 19 8 (11,154 19 1 5117 415 7 7 |L148 3 6 (12,71810 2 G 98 20,858 111 11 28 18412 0 8§ 172 g 11
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DIVISION 1V.

Annual Progress Report of the Geological Survey of Western
Australia for the Year 1931.

The Under Secretary for Mines.

I have the honour to submit for the information of
the Hon. the Minister for Mines my report on the
work of the officers of the Geological Survey for the
vear 1931.

STATF.
The personnel of the Staff has not changed from
that of the previous year, and consists of two fHeld
officers, a technical assistant and a messenger.

FIELD WORK.

Govermment Geologist—In addition %o ordinary
office duties, during the first months of the year my
time was largely oceupied in making a number of
inspections and reports on various geological
problems, a list of which may be seen on the covering
page of this report.

A pleasing feature in the year’s work is the in-
creasing number of inquiries from members of the
public for information regarding mining, and the
greater demand for bulleting and published reports
which ave surely, in both instances, true indications
of a vevival in mining activities.

F. R. Ieldtmann, Field Geologist—During the year
the greater part of Mr. Feldtmann’s time was taken
up with work connected with the Kalgoorlie Survey.
This ineluded the preparation of a large number of
cross sections of the Great Boulder, Ivanhoe, Golden
Horseshoe and Enterprise mines; detailed geologieal
plans of various levels of the Enterprise and Chaffers
mines; the linking up of the geological features of
the different mines at various levels, and other work
connected with the survey of the area. As a result of
this work, which is now nearly completed, much light
has been thrown on the relationships of the lodes of
the different mines, the structural features controlling
the oceurrence of the ore-shoots, the existence of
faults previously undetected and their effects on the
lodes, and the relationship of the various types of
altered rock to the ore channels.

During the month of October several days were
spent in the examination of the Wongamine Gold
Tind and two reports on thal area, accompanied by
a sketch map, were prepared. This area is the sub-
jeet of a separate report.

F. G. Forman, B.Sc—In Janunary Mr. Forman

made a short field trip to South Campion for the pur-
pose of sampling M.C. 103H for alunite.

During the latter portion of this month he was en-
gaged in helping Mr. Feldtmann in the preparation
of plans in counnection with the Kalgoorlie Survey.

From February to May he helped me both in the

field work and plotted the map of the Collie Coalfield.
This work was undertaken at the special vequest of

Dy, Herman, who was acting as Royal Commissioner
at a Commission on Collie coal.

During the months of May to October Mr, Forman
was aftached as geologist to a Lands survey party
working between Laverton and the Warburton
Ranges.

The month of November was taken up mostly in
cutting rock sections, examining speecimens, and pre-
paring maps, etc, of the Warburton area.

In December a start was made by him in a general
correlation of the artesian bores in the vieinity of
Perth. The necessity for a more intensive study of the
artesian water supplies of the metropolitan area has
long been felt, and when the present work has been
completed T anticipate that a closer conception of the
conditions of the underground water supplies will be
realised. This work is still in progress.

Two other short field trips were also taken by M.
Fomman, one to give advice as to water supply for
the eamp for unemployed at Hovea, the second to in-
spect boring operations for oil at Quinn’s Rocks.

F. Armstrong, B.Sc—Owing to a greatly inecreased
number of inquiries from the public more of Miss
Armstrong’s time than usual has been taken up in
attending to this section of her duties. There has
also been a steady increase in the number of rock sec-
tions to be eut and rocks rvequiring a petrological
determination.

Her other work, other than the usual eclerical, has
been a continuance of the card catalogue of the rock
and mineral specimens of our collection and additions
to the library. During my absence she undertook and
carried out successfully the assembling -of the gold
exhibit for the Agricultural Show at Claremont.
While on my leave she was in charge of the office.

Petrological—With the exception of individual
rock determinations no petrological work has been car-
ried out during the past year. The main reasons for
the vetirement of the late Petrologist was that the
petrological work had been so reduced that there was
insufficient work. I trust that the revival in mining
will increase to sueh an extent that it will be found
necessary, at no distant date, to refill this position.

The full reports of the work done by the members
of the Staff are also attached, except those which were
written for Departmental purposes only.

In coneclusion I take this opportunity to express
ny appreciation of the work and loyal support of
each member of the staff duving the past year.

T. BLATCHFORD,

Government Greologist.
14th April, 1932,



1.—REPORT ON THE GEOLOGICAL FEATURES
OF THE DENMARK AND NORNALUP
FARMING AREAS, WITH SPECIAL RE-
FERENCE TO THE “WASTING DISEASE”
IN THE CATTLE ON THE DENMARK
AREA.

(T. Blatchford, B.A.)

General Remarks.

For some considerable time past there has been
a constant loss in the dairy herds of the farms of the
Denmark arvea and extending as far west as Group
116. These losses have been confined mainly to the
young stock, particularly to the calves after reach-
ing an age of about three months. Young heifers are
also affeeted to a less extent. On removing the
affected stock to unaffected blocks they usually re-
cover and on reaching maturity are, as a rule, im-
mune. The loss in stoek due to this cause has become
so pronounced of late that the position of the dairy
men settled on affected blocks has become more and
more acute. Furthermore, as the disease appears to
be spreading in the Denmark areas the danger be-
came still more serious owing to the opening up of
the western areas at Nornalup.

Realising the seriousness of the sitwation and to
ensure that no avenue of investigation should be
neglected, the Hon. the Minister for Lands requested
a geologieal inspection of both areas to aseertain
whether a study of the geological conditions might
throw some light on the cause of the complaint, such
as was done in the case of the “Bush Sickness” in
New Zealand.

Geology.

The general geological features of the coastal areas
extending from Denmark to Nornalup are extremely
simple and are hriefly as follows:—

TFrom the shore line extending inland for usually
not more than a very few miles we find a series of
comparatively recent sand dunes, which no doubt
have been formed from the beach sand blown inland
by the ocean winds.

In places these sand deposits are caleareous, the
origin of the lime being no doubt due to concentra-
tion from the fragments of sea shells included in the
sand. Ocecasionally this concentration has gone far
enough to create limestone deposits, “cap limestones”
suffieciently high in lime contents to be of commercial
value, where the difficulty of fransport is not pro-
hibitive.

Lying in the hollows between the sand ridges it
is not uncommon to find accumulations of organic
matter in sufficient quantity to form peaty swamps,
and in one or two instances beds of brown coal have
formed, the most noteworthy being that on the north-
western edge of Nornalup Inlet. All these recent
coastal deposits are shallow and vest directly on an
underlying gneissic floor. To illustrate their extent
a map® is attached showing how they oceur in the
vieinity of Nornalup.

Leaving these low-lying coastal deposits and pass-
ing inland a few miles from the seaboard, we find
a series of irvegular hills and ridges of considerably
greater altitude. Sometimes these ridges arve con-
nected, but more offen they occur as isolated groups,
separated by valleys or level strips of low-lying
country.

* Map uot published.

Without exeeption these hills are composed of some
form of granite, the prevailing type being a gneissic
variety. Very occasionally narrow dykes of a more
basic nature may be seen eutting through the granite,
but these are so rare and small as to be negligible.

Much of the slopes, particularly towards the bases
of the hills, is covered with ironstone gravels.

The Gremites—In hand specimens many of the
granites show a gneissic or schistose structure, par-
ticularly when slightly weathered. On the other hand,
some are true augen gneisses. These differences from
a normal granite arve purely structural and avise from
the re-arrangement of the ecomponent minerals into
bands, due either to pressure or flow structure during
consolidation. There need be no difference in the
chemieal composition of the three rocks—granite,
gneiss, or gneissic granite. Under the microscope the
following minerals have been recognised:—

Quartz, biotite mica, orthoclase, microeline
and plagioclase felspars with minor quantities
of the accessory minerals, hornblende, garnet,
apatite and the oxides of iron.

All these are very commonly occurring minerals of
the granite family throughout the world. Some liftle
confusion, 1 find, was caused by concentrations of the
mica in eertain restricted areas, being confused with
basic dykes. These basic segregations are very com-
mon in most granite areas and only indicate a pre-
ponderance of black mica—biotite.

In an investigation in New Zealand of the “Bush
Siekness,” which has many characteristics of the
Wasting Disease in Denmark, some very close work
has been done as regards the soils of their infected
aveas, partieularly with regard to the physical quali-
ties; it being claimed that healthy and unhealthy
areas can be differentiated by investigating the tex-
ture of the soil.

I take the opportunity herve to discuss briefly the
characteristics of the New Zealand affected areas with
those of our State. In New Zealand the affected
soils may consist of granite wash (%), dune sands
or pumice soils. When they contain less than 5 per
gent. of clay that soil is considered to be near the
danger zone of being “sick.” All “sick” soils in New
Zealand are almost devoid of clay particles; they
range from fine gravelly sandy silts to coarse sands.

So far, most of the “sick” farms in Denmark are
on the crests or upper slopes of the granite hills.
There has been no sorting of the rock waste, the pas-
tures are on soil the result of the decomposition of
the rock in situ. Three analyses of typical soils,
taken from soms of the blocks at Nornalup, all gave
satisfactory clay results when compared with the un-
aflected New Zealand soils. (Appendix 3.) These
samples shonld be representative of most if not all
of the farms under consideration.

As the principal virtue of clay in soil is its power
to conserve surface waters, the rainfall should also
be considered. It will be seen from Appendix 2
that, on the average, rain falls every month of the
year, both at Nornalup and Denmark.

Therefore, if the New Zealand experience regard-
ing the physical conditions of soils be used as a
criterion for comparison with those of Denmark and
Nornalup, there is only one conclusion to arrive at,
which is that the soils in the latter loealifies should
not be affected.



Ironstone Gravel or Lalerites~'The only other rock
type found on the farms situated on the hilly eoun-
try is latevite.

Laterite deposits are fairly eommon throughout,
partienlarly on the lower portions of the slopes, near
the erests of the hills they assume a character more
of the nature of gravel beds, but on the lower por-
tions the laterite mantle is distinetly massive. From
the analyses of two typieal samples (Appendix 4),
it appears that at least some of these laterites ave
aluminous, though not to the extent to justfy their
being classified as bauxites.

The origin of these iron-bearing deposits is gen-
erally recognised as being due to the soluble ferrous
salts rising by capillarity to the surface and there
beeoming oxidised to the ecorresponding insoluble fer-
rie form. In the present case the iron oxides would
have been derived from the decomposing hiotite.

From the pastoral standpoint they play two im-
portant parts at Denmark. In the first place, under
two conditions they would be a source of soluble iron
salts for plant life: (1) in the presence of acid
waters; (2) when subjected to acid generated duving
the decomposition of organiec matter during the for-
mation of humus in the soils.  This would cceur,
no doubt, to a greater extent where the laterite is
hroken down into more or less gravel beds such as
already rveferred to, as being the condition on the
higher ground. On the lower portions of the slopes,
where the laterites ave morve solid, they might very
casily aet in the same way as a “hard pan” aud pre-
vent the rainwaters soaking into the underlying
weathered rock. 1 advance this as a possible eause
for the karri timber growing on the crests and upper
slopes in these aveas, whieh is not its usual habit
in other localities, on aeccount of the soils containing
more moisture there than in the lower slopes, where
jarrah predominates.

Chemical Composition of the Soils.
yenerally speaking, granites are not vich in all the
nmineral ingredients necessary for the development

and maintenance of plant life. They, however,
usually earry minerals which, on decomposilion

will liberate quite appreciable amounts of potash,
iron, with lesser amounts of lime and phosphorus.

Of the potash-bearing minerals, biotite and ortho-
clase and microcline are the most important and ave
found in fair quantities in the Denmark granites or
gneisses. There is a limited amount of lime-bearing
felspar but the phosphorus-hearing mineral—apa-
tite—oceurs comparatively only in very small quan-
tities. No mineral which could on weathering pro-
duce a deleterious ingredient was discovered in any
of the samples collected.

Except that the scil may be a little shallow on por-
tions of some of the farms, my investigations are to
the effect that the soil is a typieal granite variety,
well constituted to hold moisture and should retain
Iimited amounfs of natural potash, iren oxides, with
minor guantities of phosphate and lime. By the ad-
dition of top dressings the cleaved Jand has already
produced excellent results.

Attached as Appendix 5 are several analyses of
the soils of the Denmark farms, which have been taken
by officers of the Agrieultural Department. In con-

neetion with these analyses I would like to draw the
attention of the agrienltural chemists to the Import-
ance attached to the pll values in soils, set out in
a lecture by Professor Prescott of the Waite Agri-
cultural Researeh Institute, at the meeting of the
Aunstralian Association  for the Advaneement of
Scienee held in Hobart, 1928, entitled “The Agri-
cultural Significance of Soil Reaction” in ease the
article has heen overlooked.

Water.

The stoek water supplies of both affected and non-
affected farms are derived from wells, running
streams, sozks and water catchments.  The list of
analyses in Appendices 6-9 does not clearly show to
what extent any particular water has been used for
stock on the individual farms.

Genervally speaking there are two points to note
regarding ithe analyses. In the first place the total
solids in no instance execeeds the limit set for stock
water for eattle. Tn fact they are far below that
factor. The pH value of the waters, however, calls
for eaveful thought, and though T admit that I am
not in the position fo give an opinion on what the
effect of slightly acid waters would have on stock,
[ wish to draw attention to the fact that in the at-
tached list the waters on the affected farms have a
low pH value, whilst with one exception—the well
water on the State Farm-—the waters on the non-
affected farms have a much higher value, and have
heen elassified as neutral.

Summary and Conclusions.

1. In sumaming up the foregoing evidence there
appears to be no doubt that the soils of the infected
farms are solely derived. from the weathering of
granites and gneisses in situ.  Consequently there
has been no sorting of the material as in river flats
or similar deposits.

2.

Compared with the unaffected areas in New
Zealand the physical condifions, partieularly the per-
centage of cay in the soil, ave very satisfactory.

3. Although of minor importance, there is a strong
provability that natwural useful plant minerals, such
as potash, iron, with minor quantities of lime and
phogphoric acid, still exist in the soil.

4. The waters used for stoek purposes carry low
salt contents, but on some of the affected blocks show
slight acidity. This requirves further investigation.

5. Statisties show an average monthly rainfall
throughout the year, as seen in Appendix 2.

6. Some of the main diffieulties which present
themselves ave the following:—

(a) How
the

two adjoining farms on apparently

same class of soil ean be one affected,
the other eclean;

(h) Why stock transferred from the fivst to the.
second recover;

(¢) Why the diseasc is gradually increasing.

7. In my opinion none of these difficulties ean be
attributed to the properties of the soils, which should
remain coustant in either case.



8. T thercfore suggest that the cause of the Wast-
ing Disease may be found in investigating—

(a) possible malnutrition—in some cases at least
this might be lack of hoth fodder and
water;

(b)

waters;

(e)
(d)

the slight aeidity of some of the stock

exposure, particularly to the young stock;
a close study of the fodder, particularly as

the complaint is said by some to be more
pronounced at certain times of the year;

(e)

to the stock.

AVPECTED

HOLDINGS—DENMARK

some disease, hitherto not diagnosed;
a possible deficiency in the fodder supplied

ARBA—WASTING
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AFFECTED HOLDINGS—DENMARK
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DISEASE-—continued.

]
Group. Loc. Settler. i Remarks,
i
2627 | Bidwell and Wool- 2ed Gum and Jarrah fringes,
terton (recently affected)
4329 | Parker Karri, Red Gum and Jarrah
116 1702 | B, Pascoc Karri and Tingle, and little
Red Gum and Jarrah
(heifers affected)
1694 | L. S, W. Boast ... | Karri and Tingle, Red Gum
fringe, (heifers affected)
1766 | H. Boast ... Karri and Tingle. Red Gum
. fringe, (heifers affected)
93 4326 | AL ¢ Swan Karri, Red Gum and Jarrah
fringes
41 5561 F. ¢, Smith Karri, Red Gum and Jarrah
fringes
469 1 B Thomas Karri, Red Gum and Jarrah
fringes,  (heifers affected)
12 552 0 T HMarris Karri, Red Gum and Jarrah
! fringes,  (heifers affected)
b

APPENDIX 2.

DISEASE. AVERAGE MONTHLY RAINFALL.
[63% . Loe., Settier. Remarks. .
rour . ree camaris B Nornalup. Denmark.
41 Taylor arri, Red Gun and Jarrah
. Mohr tHigh Karri mostly . L
Garland arri fand, Red Ghon and points. points,
o b _durah fringes ) January ... 143 116
436 1 3. Tisley I\ixl{'\: ‘l;l‘)ll)}(&i. with moist de- Tebruary 204 154
469 | (i, Osborne Karri land. (calves atfected) March 247 235
461 | A, Watson I\'nIrri }f‘”ilt Red Gum and April 349 348
Jarrah fringes Mo 7 58
42 135 | AL Holder,.. !(:}1‘11. .R‘od Gum and Jarrah 'l\}{l;lnse ’;‘28 ,;G&;
460 | 13, Bastiant Karri, Red (1inm and Jarrah  July 835 759
fringes (calves affected) A 1107 . 165
574 | Pearce Iarrt and Jarrali, moist de- éugust 24;7 (_),()')
pressions September 569 531
/47/('» Burgoyue ... Red Gum and Jarrah iringes October ... 447 4064
58 | 662/3/4 | Naveanon ... Red Gum and Jarrah fringes N . 9295 qQ
(Beifers under two  years ){0\70m130] 235 190
affected) Decembeor 161 141
03 2615 | Lethlian Karri, Red Gum and Jarrah . —
i fringes Voarlv aversoee 5 4. ¢
2616 | Hodgson Karrt, Red Gum and Jarrah Yearly average ... 5411 1,901
i {ringes
APPENDIX 3.
Report on Six Samples of Soil taken at Nornalup, W.4A.
Marks :—Block 10185, depth 0 —- 6in.
. 10185 N 6 — 12in.
. 10107 . 0 — 3in.
y 16107 . 3 — 1lin.
' 10211 " 0 - Gin,
. 10211 . 6 — 12in,
Results of Analyvsis :—
Lab. No. 5335. 5336. 5337. 5338. 5339. 5340,
Depth 0—~6 in. 6—12in, 0---3 in. 3—I11lin. 0—-G6in. 6-—12 in.
o os o/ o/ o/ or
70 Yo 70 /o 70 70
Roots . — — 40 2.5 — —
Stones above 2 mm. 15-0 $-0 16-0 60-0 58-0
Fine soil below 2 mm. 850 10040 88-0 81-5 40-0 42-0
Mechanical Analysis of — 2mm. samples :
Toss on ignition 10-2 76 9-2 73 44 4.3
Moisture 3-8 3-0 3-9 26 1-3 0-9
Loss on acid treatment 31 1-9 4-2 24 1-1 1-0
Coarse sand (2 -—0-2 mm.) 354 345 28 ¢ 29-8 45-3 39-9
Fine sand (0-2 — 0-02) 255 25-0 36-6 36-2 37-8 40-4
Silt (0-02 — 0-0062) 11-2 10-2 16-0 9-4 3-6 4-5
Clay (below 0-002) 15-3 234 11-5 16-3 5.7 81
Chemical Analysis of — 2 mm. samples
Water soluble salts 0-082 0-050 0-262 0-050 0-066 0-05
Solium chloride cale. from chlorine 0-020 0-017 0-100 0-017 0-008 0-013
Reaction, pH. 6-08 6-17 5-86 6-28 5-98 5-78
(Sgdd.) EDWARD S, SIMPSON,

Government Mineralogist and Analyst.
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APPENDIX 4.

Report on two Samples from Nornalup.

Lab. No. 5333/30 5334/30
Reg. No. 1/5028 1/5040
Acid Soluble Alumina (Al;0,) 1394 25-57
Acid Soluble Iron Oxide (Fe,Og) ... 39-69 10-13

Nore.—These laterites are too low in soluble alumina to be classed as bauxites.

(Sgd. EDWARD 8. SIMPSON,
Government Mineralogist and Analyst.

APPENDIX 5.

Material : Eight samples from the Denmarl Districe—(1) Soil, Burgoyne, Group 42. (2) Subsoil, Burgoyne. (3) Soil,
Osborne, Group 42. (4) Subsoil, Osborne. (5) Soil, Kingdon. (6) Subsoil, Kingdon. (7) Soil, Marwick.
(8) Subsoil, Marwick,

Tab. No. .. .. .. 1571/28 1572/28 1573/28 1574/28 1576/28 1577/28 1579/28  1580/28
() (2 (3) (4) (5) (6) (7) (8)
Soil. Subsoil. Soil. Subsoil. Soil. Subsoil. Soil. Subsoil.
Burgoyne (476). Osborne (469) Kingdon. Marwick.
Soil reaction, pH ... 6:0 52 56 6-4 6-2 6-8 G2 70
% % % % % % % %
Total sol. salts 0-68 0-27 0-23 0-31 0-17 0-37 0-03 0-13
Sodium chloride 066 0-26 0-13 0-19 0-09 0-12 0-01 0-12
Acid Soluble :
Tron, Fe 7-68 325 2-98 2-03 3-05 2-44 5-41 1-01
Lime, Ca 0-25 N 0-13 0-13 1L, 0-13 0-21 L 0-11 025 N 0-29
Phosphoric oxide (P,0;) 0:-071L 0-11 0-06 1. 0-09 0-20 G 0-12 0-15 N 0-20
Potash, K,0 ... 0-42 R G-09 0-19 N 0-40 0-04 P 0-05 0-14 1, 0-08

(Sgd.) EDWARD 5. SIMPSON,
Government Mineralogist and Analyst.

APPENDIX 6.
Material —Twelve swmples of Water in connection with the Denmark Cuttle Disease marked as below.

Results of Analysis.

i Sodium Total ]
Lab. | Sample ] ] Chloride. | sol. salts. | Iron, FKe.
\;o S (\Yo Block No. Condition. Reaction pH. Parts per
No. No. . million.
1 Grains per Gallon.

66/30 1 532 6-8 Neutral 52-60 60-76 9
67 2 503 ... | Healthy ... 7:0  do. 103 -84 124-02 8
68 8 Kingdon . do. ... 6-8  do. 29-02 41-16 10
69 10 SS.F L do. 6-8 do. 6484 80-36 6
70 11 Scotsdale Creek do. 6-8  do. 34-47 42-28 7
71 12 8.8, Farm well do. ... 5-0 woakly acid ... 35-82 48-72 4
72 3 454 ... | Affected ... 5-4 do. 22-67 32-48 15
73 4 Burgoyne, 476... do. 5-0 do. 8-61 13-72 8
74 b 648 do. 46 do. 16-32 24-36 3
75 6 Bastiani, 460 ... do. 4-8 do. = ... 19-50 2828 7
76 7 Holder, 455 ... do. 5.6 faintly acid ... 11-34 16-80 1L

77/30 9 Mohr, 439 e do. 4-8 weakly acid ... 1179 18-76 4

(Sgd.) EDWARD 8. SIMPSON,
Government Mineralogist ana Analyst. «
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APPENDIX 7.

Materiul.—Two samples of water marked—(1) Kin
(2) Marwick, Denmark.

Potash, K,0 trace
Phosphoric acid
Reaction pH. 74

(Sgd.)

gdon, Denmark ;

Lab. No. 1575/28 1578/28
Result of Analysis :—
O] (2)
Kingdon. Marwick.
%o %
Calcium oxide, CaO ... 0-0024 0-0008
Sodium chloride (from chlorine) -0073 -0219
Silica 0016 -0006
Iron and aluminium oxide -0032 -0006

trace

... unable to detect a weighable quantity

7

EDWARD SIMPSON,

Government Mineralogist and Analyst.

APPENDIX 8.

Material.—Thirteen Samples of waler in connection with Denmark Cattle Disease, marked as below.

Result of Analysis.

Reaction pH. Total Sol. Salts.

Lab. No. Source, Condition.
January. May. Janunary. May.
(Grains pejr gallon.)
1628/30 | Crellin, soak 68 6.4 60-8 30-8
1629/30 | Deal, soak ... Healthy 7-0 6-6 124-0 99-4
1630/30 | Kingdon, soak do. 6-8 6-3 41-2 57-4
1631 /30 | State Farm Creek do. 6-8 65 80-4 88-2
1632/30 | Scotsdale Creel do. 6-8 6-3 42-3 44-8
1633/30 | State Farm, well ... do. 5-0 6:3 48-7 126-0
1634/30 | Russell, soak v 1 Affected 5.4 6:1 32-5 N 29-4
1635 /30 | Holder, soak do. 5.0 5.6 13-7 9-8
1636/30 | Osborne, well do. 4-6 6.1 24 -4 15-4
1637 /30 | Bastiani, soakage do. 4-8 55 28-¢ 32-2
1638/30 | Burgoyne, soakage do. 56 6-4 16-8 21-0
1639/30 | Mohr, spring do. 4-8 5-8 18-8 9-8
1640 /30 | State Farm, tank do. 6-6 2-1

APPENDIX 9.

(Sgd.) EDWARD 8. SIMPSON,
Government Mineralogist and Analyst.

Material—Two samples of water marked—(1) N. Kingdon, Denmark ; (2) W. Marwick, Denmark,

Result of analysis :
Waters :—

Two samples of pasture grass.

Iron, Fe (grains per gallon)

Kingdon.
0-005

Marwick.
0-022

Both samples smelt strongly of hydrogen sulphide combined with a putrid smell probably due to dirty tomato sauce.

Pasture grasses.—Percentage of constituents in ash and dry material,

Lab. No. 116/28 117/28 118/28 119/28
Kingdon. Marwick.
o Steam dried . Steam dvied
Ash. material. Ash. material,
Total ash 17-66 1405
Lime, CaO ... 22.20 3-92 2224 3-12
Magnesia, MgO 3-53 0-62 466 0-65
Potash, 1,0 ... 2868 507 27-86 3-91
Soda, Na,0 1-27 0-22 3-23 0-45
Iron, Fe 0-275 0-048 0-300 0-042
Phosphoric oxide, 1,05 510 0-90 4-52 0-64
Chlorine, C1 ... 9-31 1.64 8:92 1-25
(Sgd.) EDWARD S. SIMPSON,

Government Mineralogist and Analyst.
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2—REPORT ON SOME SUGGESTED DAM
SITES ON THE MURRAY RIVER.
("T. Blatehford, B.A.)
General Geology.

The Murray River in its upper eourse through the
Darling Ranges passes through gorges cut .out of
granite rocks whieh are partly normal biotite granite,
sartly biotite gueiss. Numerous basie dykes intrude
these granite matrices and form a broad network, the
dykes striking in no regular directions. Their oceur-
rence is similar in every respect to the dykes in the
reservoir ecatehments at Mundaring, Canning, ete.
The only other rock types arve the weathered pro-
ducts of the granites and dykes, which, owing to the
steep ineline of the river banks and the narrvow
valley arve of no great extent.

Suggested Dam Sites.

Several possible sites had previously been chosen
by Mr. Dumas, but by mutual consent we reduced the
nwmber to three as being the most promising for the
purpose required. To avoid possible eonfusion these
three sites have been marked by the letters A, B. C,,
the first being the furthest up stream. Before going
further with this report, I would like to make it elear
here that nothing up to the present has been done
in the way of accurate surveying or testing of the
sites suggested.  The whole scheme is still in the
preliminary stage, and my observations arve only to
be taken as a help from a purely geological aspect
in chooging what appear on the surface to be the
moxt likely sites on which to concentrate by the usual
engineering methods of testing out before actual con-
struction is undertaken.

Nite A-~~This site is in a comparatively narrow
section of (he gorge and where there is high granite
bottom and fairly steep sides, partieularly the north
bank.

The water at present is flowing through a narrow
channel close up to the north bank.

North  Banlk-—This bank shows massive granite
outerops with very little covering. As usual the
gramite is jointed, but the joints are not numerous
and appear to have a prevailing course parallel to
the stream.

Bottom~With the exception of the narrow por-
tion ahove referred to the bottom as a whole is on
massive granite with few joints.

South Bank.-—This bank is not so massive or steep
az the north bank. It has very little covering, how-
ever, and has the appearance of being massive.

At the base of the south bank a narrow basie dyke
outerops and apparently.strikes more or less parallel
with  the rviver. This dyke is of no great width
and as far as con he seen at present makes a close
contact with the granite.

Cleologically the main points are:—

(a) The north bank is steep and
massive.

(h) The south bank, though not so steep, has
no great eovering and will probably prove
massive at no great depth.

apparently

(¢) The only dyke and the main joints run par-
allel with the stream.

Site B.~This site is also in a narrow section of
tlhie gorge.

North Bunk.—This bank is probably the most mas-
sive granite in any of the sections and presents o
bare granite face, free from external joints. The
only testing requ%red would be for internal “fHaking.”

South Bank—Unfortunately this bank is more
broken than usunal. It has a steep slope, however,
with comparatively little earth covering. There is no
reason to doubt that the rock will not become massive
at a reasonable depth below the surface,

The Bottom—The bottom is quite solid, and
though mixed with a little dyke material, the two
rocks are found to be “frozen” together, so there is
no diffieulty in that direction.

As in the ecase of Site A,
at the base of the south bank
pavallel to the water course.

a narvow dyke occurs
and apparently strikes
The advantages of this site arve:—

(a) Though lower than Site A it is consider-
ably higher than Site C.

(b) The north bank appears to be alnost ideal,
while the south bauk is fairly satisfac-
tory and the bottom quite good.

It compares favourably with Site A, exeept that
its hase would be several feet lower.

Site ¢ —This site differs geologically from the first
two in that a weir would be set on a very broad basic
dyke which ecrosses the river more or less at right
angles to the siream.

At the surface the dyke is very much jointed, and
it would depend entirely on these joints going down
too deep as to whether this site would he suitable.
This, and the fact that the site is considerably lower
than the first two, appear to me the eontrolling fac-
tors, for otherwise the bottoms, walls and span woull
all be satisfactory.

Conclusions.

[ consider that any of these three sites chosen

by Mr. Dumas would probably be suitable for
the erection of a conerete dam, but recom-

wend that before a final choiee is made the usual
testing out by sinking trial holes, ete., be first carried
out. The choice will also largely depend on a survey
of the sections and estimate in each ease of the quan-
tity of water impounded.

I would very much like to make another visit when
this preliminary work has been completed.

3—REPORT ON AN ALLUVIAL GOLD FIND
ON YINIDING CREEK EIGHT MILES

SOUTH-WEST OF TOODYAY.
(T. Blatchford, B.A.)
Gieneral Remarks.

Gold was first found by Prospector Brown near
Yiniding Creek on Block 198, when he was looking
tor tin. THe followed up the ereek obtaining traces
of gold as far south as his P.A. 44,

Sinee the discovery other prospectors have located
gold on the sides of the hills flanking the creek, the
reported recoveries now amounting in all to ahout 20
078,

As there is no water available for sluicing, the gold
is recovered by passing fthe dirt through dry blowers
or shakers.



(ieology.

Although the slopes of the hills ave largely covered
with surtace soils, there ave sufficient rock outerops
and shafts to show that the country rocks consist of
several types, amongst which the most important are
normal granites, with their accompanving pegmatitic
veins, epidiorite dykes, fine silky micaccous schists,
(uartzites and andalusite schists.  With the exception
of the first two, the vemainder are old sedimentary
types, which have been metumorphosed into their
present form. These sediments ave without doubt
of Pre-Cambrian age and ave possibly counterparts
of the same rocks which oceur in the Yilgarn, Cool-
gardie, N.1. and N. Coolgardie Goldfields, and which
in many instances carry gold-bearing lodes and reefs.

The area had previously been examined by Pro-
fessor Clarke, who has also mapped a narvrow strip
of country containing the same types, lying west of
the Midland vailway line and extending {rom Moora
north to Mingenew,

Origin of the Gold.

The origin of the gold is, in my opinion, due to two
sources: (a) irounstone leaders, (b) quartz leaders or
reefs.

In a shaft sunk by Brown near the boundary of
P AL 45 he has eut through a series  of  ironstone
fcaders, one of whieh he assured me gave traces of
gold sufficient to indicate that this s wndoubledly
one of the sources. The shaft has been sank near the
edge of a heavy laterite covering in a rock which has
every appearance of a weathered granite, thongh i
may possibly be a gritty arkosie sediment. The fre-
quent oceurrence of quartz floaters and vein quarts
in some of the other shallow shafts would suggesl
these as a second pessible souvee of the gold, thongh
so far no one scems to have found quartz veins
carvyving goid.

Occwrrence of the Gold.

As far as could be ascervtained, small quantities
of gold are scattered over guite a considerable avea,
so Fay mostly on the hill slopes on the southern bank
of Yiniding Creek. I am led to believe that the rieh-
cet elaim is in the creek bed.  Gold has also heen ve-
ported as oceurring on a branch ereck which passes
throngh 1P A, 51,

The gold T saw was what is usnally termed “rough
shotty,” that is, fairly eoarse angular pieces from a
fow grains in weight up to a reported piece of two
onnees.

in comparison there is appavently very little fine

1
reld.

The gold-bearing dirt on the slopes of the hills is
shallow and les on a clay or rock bottom. So far no
deep ground has been found on the slopes. In the
hed of the ereek the wash Is sometimes deeper, but
owing to the steep sides has no great width.

As there ave many on the field who have had little
experience in mining, it would perhaps he as well to
sound a note of warning as fo the disabilities which
will arise when the rainy season commences. In the
first place it will not he practicable to use the dry-
Liowers or shakers, for the loam containing the gold
has quite a large quantity of clay contents and will
not readily dry sufficiently to be suitable for this
treatment. 1 there is any intention of sluicing the

[
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nmterial in the creek bed, the dirt should be thrown
out hefore (he creek commences to run, otherwise it
will he found very diffienlt to work.

There is still another point that may be usefui
to the prospector. 1t is evident that nothing big in
the way of alluvial gold will be found on the slopes
or the upper reaches of Yiniding Creck itself, but if
the gold found on the slopes is indicative of what
may have been washed away in the past ages, there is
at Jeast a chance of richer accumulations occurring
in the more extensive alluvial flats lower down the
stream, and possibly in the Avon River itself. 1
therefore advise those who hold unpayable claims and
who wish to eontinue prospecting, to try out the lower
ground on a possibility, rather than eontinue where
there is little or no hope of success,

Conciusions.

There 1s no doubt that small quantities of surface
or alluvial gold oceur over a considerable area at the
head of Yiniding Creek, and I consider there i3 just
a possibility of deeper auriferous alluvial ground
being found on the flats lower down the eveek, or in
the Avon River.

There is also, of course, a chance of finding irven-
stone or quartz leaders carrying payable gold.

At present the number of men, 102 on the day of
our visit, is excessive, and till something moere prom-
iing is found, further prospectors should be dis-
couraged from going on to the field.

1-=REPORT ON THE COASTAL LIME-SANDS.
(7. Blatehford, B.A.)

Owing partly to a disecovery of a lime sand de-
posit near Quininup Brook which yielded a result
of 84 per cent. lime carbonate, and partly the need
for soluble Hime compounds for agricnltural and pas-
toral purposes, an investigation of this deposit was
vequired, which eventually lead to several other
coastal lime sand deposits being examined, the re-
sults of which are as follows:—

Geology.

Lime sand dunes oceur right along the fringe of
the western coastline from Augusta on the south to
at least as far north as Geraldton on the north.

The ovigin of these heaps is no doubt due to the
breaking up of marine shells by wave action against
the beaches, and winds mixing these fragments witn
sand and heaping the particles up into dunes and
ridges.

In all instances the composition is essentially the
same though the proportions of sand and shell vary
very considerably; the former-—sand—apparently
predominating near the mouths of rivers—for ex
ample, at Bunbury and Fremantle. At the hase of
some of the heaps, and particularly on the shore-
line, hlack sand (magnetic iron oxide) and titanif-
erous iron ave evident, but not in the main heaps
themselves, which are rvelatively free of these heavier
fractions.

Quininup Brook Deposit,
The Quininup Brook deposit lies a short distance
in from the coast and seven miles south of Yallinguyp.
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The deposit forms a fringe on the southern edge of
the high ground north of the brook.

Systematic sampling was started by sinking shafts
to depths of 4-8 feet at 5-chain intervals.  After
opening out some 14 of these holes it was evident
that the deposit would not contain a large tonnage
of high-grade lime sand, also that over most of the
deposit was a covering, varying from 1 ft. 6 ins. to
4 ft., and that in many cases the lime sands weve
lumpy and at thmes contained bands of hard lime-
stone. Investigations here were therefore stayed and
a search further afield was made for larger deposits
free from lumps and bands and ecloser to railway
communication,

Sand Dunes south of Quininup Brook.

Some half-mile south-west of the deposit already
veferred to is a large sand dune which extends from
the back of the old homestead right to the ocean
heach.

A grab sample from this sand heap yielded 78 per
cent. total carbonates.

This deposit would be a far more promising de-
posit than the first examined, despite the fact that
it is slightly lower grade, for it is very much larger,
more accessible, and the grains of sand are free and
clear of rubbish. The great objection was that it did
not lie close to an existing railway line.

Boranup Sand Dune.
The lime sands at Boranup form a luge sand

dune several miles in length and in width,
with a depth in places of at least 200 feet.

The sands are free of lumps and veins, but as it has
buried a forest the trunks and branches of the trees
will he found on excavating the heap. The ecastern
edge of the deposit lies quite close to-the existing
railway running from Busselton to Augusta.

Samples taken from the face near the railway gave
an average of 85.23 per cent. total carbonates.

The favourable features of this deposit are its high
grade in carbonates, accessibility, very large tonnage,
and its uniformity in texture.

As it Hes but a few chains from an existing vail-
way the eapital outlay would be velatively small, if
any considerable guantity of the deposit was to be
transported.

Busselton Deposil.

In the vicinity of the Busselton Cemetery, and at
the terminus of the railway yards, a considerable
quantity of lime sand can be found lying between
the heach and the cemetery fence.

The average carbonate contents (70.7 per cent.)
of this deposit ave lower than the two previously re-
ferred to. By picking, a grade of 75 per cent. could
be obtained but not in very large quantities. On the
other hand, capital outlay would be unnecessary un-
less large quantities were required, and railway
freight would be considerably reduced when com-
pared with the Boranup deposit, for the use of the
sand for all localities north of Busselton.

Fremantle Deposits.

Samples taken from the sand dunes near Robbs
Jetty were very low, the total acid soluble carbon-
ates being only 40-45 per cent. Some two to three
miles further south and in the vicinity of the bhath-
ing sheds the grade is considerably higher, reaching
70.57 per cent.

On very reliable information [ am Jed to believe
that the grade still increases as you go further south,
till eventuaily it rises, in the vieinity of Rockingham,
to 90 per cent. This would he at the terminus of
the old private timber line from Mundijong and dis-
tant from that station about 15 miles.

If this class of lime is required in quantity for
centres such as Waroona, the orchards round about
Perth, Harvey, ete., this deposit would no doubt be
worthy of cousideration provided cheap transport
could be obtained over the private line.

Appended are certificates of analyses of the
Boranup, Quininup, Busselton, and Fremantle sam-
ples:—

Material : Two samples of caloareous sand from the Boranup Sand patch :—

Lab. No.

Acid soluble calcium oxide, Ca0 .
equivalent to calcium carbonate, CaCO,

Acid soluble magnesium oxide, MgO
equivalent to magnesium carbonate, Mg(CO,

Acid soluble phosphoric oxide, P,0;

The two sands are both excellent materials for lime dressing of sour soils.

1607 /31 1608/31
(1) (2)

Top. Side.

45009, 45- 009,

30-30 80-30
330 3-62
6-90 7-75
0-11 0-10

For agricultural purposes the compara-

tively low magnesium carbonate is of equal value to the caleium carbonate, and should be added to it to arrive at the

total neutralising and base-exchange value of the sands.

Mdaderial: Lime sands from Boranup Sand Patch® ;—

Lab. No. ...

Caleium oxide

"~ cquivalent to calcium carbonate

Magnesium oxide
equivalent to magnesium carbonate

Total carbonate

Phosphoric oxide

*Locations :
;

(
@
(
(

1979/31 1980/31 1981 /31 1982/31
(1) (2) (3) (4)
41-61 4653 45-75 43-59
7426 8304 81-66 77-80
3-105 3-423 3-303 3-150
650 7-16 6-91 6-59
80-76 90-20 88-57 84.-39

trace trace trace trace

1) South-East corner of Boranup sand patch.

2) Sample from top of dump, 200 yards North of (1).
3) Half-way down slope, same locality as (2).

4) Bottom section, same locality as (2).



Material:  Sumples of Lime Sands from

No. 1.—Opposite Robbs Jetty

#*Locations :
No. 2.—From where sand was taken for
No. 3-
5. REPORT ON DISCOVERY OF TIN NINE

MILES SOUTH-WEST OF GREENBUSHES.
(T. Blatehford, B.A.)
Greology.

Although the underlying rocks are almost com-
pletely covered with a mantle of laterite there are
sufficient outerops and shallow workings to show that
the country rock consists of either a granite or a
gneiss, through which have intruded typieal tin-
hearing pegmatite dykes. It would therefore appear
that this area is a continuation of the Greenbushes
mineral belt. In all cases the rocks were too
weathered to examine in detail.

The Occurrence of the Tin.

Apparently tin (¢.e., black tin or tin oxide) was
found in small pieces, lying at the surface, by J.
Donovan, who informed me he was really prospecting
for gold, not tin, in the hilly counfry lying between
Nannup and Greenbushes.

39

uininup Sand Hill:—

Lab. No. 1854 /31 1855 /31 1856/31 1857/81 1858/31 1859 /31

(1)* (2)* 3 (4)* ()t (6)*

Calcium oxide, CaO 39-60 47-67 48-90 47-52 25-44 48-09

equivalent to calcium cmbonate (/&CO:; 70-66 85-06 87-25 84-79 45-37 85-81

Magnesium oxide, MgO . 3.61 3-12 3-27 2-93 1-49 2-88
eqmvalent to magnesium calbonate,

MgCO, 756 6-52 6-83 6-14 312 6-03
Total carbonate . 7822 91-58 94-08 90-93 48-49 91-84
Phosphoric oxide, P,0; 128 <087 -124 -809 -111 165

Nore.—* (1), (7 (1) dﬁ\d ( ) from surface to 3 feet,
(6) is an average of 11 samples from surface to 3 feet,
T (3) and (5) from 3 to 6 feet.
Material : Samples of Lime sunds from Busselton.*
Lab. No. 3059731 3060/31 3061/31 3062/31 3063/31 3064/31 3065/31 3066/31 1983/31 1984/31
1) () (3) (# (5) (6) ] (8) &) (10)
Calcium oxide . 36-30 3594 37-68 36-74 35-10 35-07 38-70 38-25 37-65 38-91
cquivalentto ¢ (Lluum

carbonate 64-78 64-14 67-24 65-56 62-64 62-58 6906 68-26 67-20 69-42
Magnesium oxide 274 2-78 270 2-96 2-84 277 2-80 2-83 3-204 2-910

equlvalent to mag-

nesium carbonate 5-73 5-82 565 6-20 5-93 5-79 5-86 5-92 G-70 6-09
Total effective carbon-

ates 70-51 69-96 72-89 71-76 6857 68-37 74-92 74-18 .
Insoluble in amd 28-34 28-87 26-45 26-49 29.22 29-71 23-56 2322 73-90 75-51
*Locations.—(1) to (5) Depth 1 to 4 feet
(6)and (7) Depth 4 to 8 feet » Near Esplanade Hotel P,0, trace trace
(8) Beach sand J
(9) Opposite Esplanade Hotel.
(10) Near North-West corner of Cemetery.
Material . Lime Sunds from Sand hewp near Bunbury Jetty :—
Lab. No. 1985 /31
Calcium oxide . 14829,
cquivalent to calcium  carbonate .. 26-45
Magnesium oxide 1-044
oquivalent to mzmncsmm Lmbonate 2-18
Total carbonate 28-63
Phosphoric oxide trace
Material s Lime Swnds from near Robbs Jetty, Fremantle® — :
Lab. No. 3122/31 3123 /31 3124 /31
() 2) (3)
Caleium oxide 2316 21-51 36-84
equivalent to caleium  carbonato 41-33 38-38 65-73
Magnesium oxide 1-35 1-24 2-31
equivalent to magnesmm carbonato 2:82 2-59 484
Total efective carbonates 44-15 40-97 70-57
Insoluble in acid 54-24 57-13 2794

making sand bricks.

—Three miles south from Robbs Jotty, near bathing shed opposite delicensed hotel.

EDWARD S. SIMPSON,

(Sed.)
Government Mineralogist and Analyst.

The present discovery is in a narrow watercourse
running in an east-south-easterly direction.

The prospectors have recovered quite an appreci-
able amount—224 pounds—from a trench in this
watercourse and quite good prospects can still be ob-
tained from shallow shafts sunk deeper in the bottom
of this trench.

Following up the tin on the northern bank of the
creek by a series.of workings in the form of shallow
costeens and shafts from 12 to 15 feet deep, the tin
has been located for a distance of over 100 yards. I
attach a sketch plan® showing the relative positions
of the more important of these workings. There were
only traces of tin in shaft marked A, but samples
taken from B and C yielded 0.76 and 0.05 per cent.
of tin oxide respectively.

In shaft C there is a distinet footwall to the tin-
bearing material, which dips to the east. This foot-
wall rock is without doubt a gneissic form of granite.

*Plan not. published.



The material which eavries the tin consists of a very
much weathered pegmatite, the width of which has not
vet been determined in the northern workings, but
appears in the trench in the crveek to be at least sev-
eral feet. The pegmatite is very much weathered hut
the presence of irregular patches of clear quartz and
books of partially weathered musecovite mica must be
considered as positive evidence of its natuve.

Future Prospects.

At the present time the market for tin stands at
about £105 per ton, making the value of tin oxide
about ninepence per pound.

Taking the average of the two samples from B and
C shafts and the estimate of five pounds per yard
recovered from the treated material from the trench,
the Dbest return which could be expected would not
exceed about 8 shillings per ton.

By puddling and sluicing the weathered product a
small profit over working expenses might be made,
but when the unoxidised zone is reached and deeper
mining becomes necessary there is little doubt that
the deposit could not be profitably worked unless
the market for tin rose again to an abnormal price.

Mr. Donavan informed me that he could find prac-
tically no tin above the trench in the ereek and very
little immediately below, but at intervals lower down
small quantities occur which suggest that there are
other tin-bearing pegmatites crossing the watercourse.
About 400 yards south of the camp a second party
is working on a very narrow vein showing a good
prospeet of $in but too small to be worked with profit.

Tin has also been “specked” at the swface in sev-
eral other spots, which indicates that other tin-bearing
pegmatites occur which are not exposed at the sur-
face.

Conclusions.
The conclusions to be arrived at from the evidence
at present available are that—

1. Tin-bearing pegmatites oceur, which are most
unlikely to be payable under existing
mining conditions and the present price
of tin.

2. That there is a probability of the Green-

bushes Mineral Belt extending much fur-
ther south than the present recognised
houndaries.

6.—GEOLOGICAL REPORT ON THE ROYAL
' FLUSH GOLD MINE.
(T. Blatehford, B.A.)
Locality.

The Royal Flush Gold Mine is situated in the
Westonia mining avea in the Yilgarn Goldfield and
lies 70 chains due south of Weston’s Reward Gold
Mine.

Greology.

The country rocks of the Westonia area comprise
the following groups in relative chronological order,
commenecing with the oldest :—

1. Sedimentary metamorphics (non-auriferous).

2. Massive basie rocks (greenstones), plutonic,
auriferous.
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Gneiss—Idna May Gneiss (introsive), aurif-
erous.

4. Granite, massive, plutoni¢, non-auriferous,

Ultra acid pegmatites-—probably apophyses
of the gneiss—lodes—Nhighly auriferous.

Basie greenstone dykes, non-auviferons.

Quartz reefs, anriferous.

Granite intrusive pegmatites, felsites, ete.,
apophyses of the massive granites of Uroup
4, non-auriferous.

9. Recent sediments, ravely auriferous.

The rocks of the Royal Flush area consist essen-
tially of the massive basic greenstones, massive gran-
ites, quartz reefs (auriferous), apophyses of the mas-
sive granites and two minor examples of prototypes
of the gneiss, veeurring at the Battler and Hill Mines,
and possibly unrevealed basie dvkes.

The Greenstones (massive).—A careful investiga-
tion of the various types of the massive greenstones
has rvedueed the various facies to two main groups:—-

(a) Foliated felspar hornblende rocks.
(b) Non-felspathic horublendie rocks.

In the Royal Flush Mine the wall rocks of the lode
are composed of the second group and may be classi-
fled as hornblende schists. These schists, however,
may be found merging into less Poliated roek which
at times approaches the stage of an epidiorvite. The
second facles is, however, found in the lease lying to
the north of the Royal Flush and closer to the granite
where granular felspar quartz amphibolites have heen
recognised.

Gramites (massive and non-wuriferons).—This rock
type is important in that it has been instrumental
in eausing both a physieal and chemical change in the
greenstones—physical in causing foliation, and chemi-
cal in probably affecting a mineral alleration of the
greenstones, particularly near the contacts with the
main mass.

Granite apophyses—These consist of dykes vary-
ing very much both in size and form. Sometimes
they oceur as very narrow veins less than an inch
in thickness, at others they have a thickness of several
feet. TIn composition they vary from fine-grained
felsites to coarse-grained pegmatites. These dykes
are no doubt off-shoots from the granite and intruded
the greenstones, after the lodes were formed. They
have no hearing whatever on the gold contents of
the lode. When oceurring in any appreciable size
they may materially diminish the quantity of ore in
the stopes, the amount being dependent on the thick-
ness and angle at which they eut through the ore
channel.

In the Royal Tlush Mine some of the dykes are
more or less horizontal, though there is a decided
tendency for them to dip to the north-east, i.e., to-
wards the granite. This is what might be expected,
also fthat move dykes of this nature will be .found if
the mine is developed vertically.

The Lode~The ore body consists of a lentienlar
quartz vein which varies from a few inches to several
feet in thickness. The vein is continuous at the
No. 2 level from near the main shaft for a distanece
of 232 feet east, but is very small in the castern face



on this level. At the No. 3 level at the western end
of the mine a rather large granitic dyke has dis-
turbed the lode and, according to the mine sampling,
vegular gold values do not commence on the level
until a peint 126 feet east of the shaft is veached.
Tyom that point for a distance of 168 feet the esti-
mated values are 66s. over a width of 60 inches. In
the east faee of the No. 3 level (340 feet east of the
main shaft) the size of the vein is small (3-4 inches
only) and the gold values low.

There seems little doubt that the Royal Flush reel
continues into the lease lying immediately to the east
and continues for a considerable distance in that
direction, though I was unable to obtain details as
to size, ete., owing to the workings being inaccessible,

What has happened to the reef in the western end
of the mine is not so clear. At the No. 2 level the
values and apparently the lode have practieally cut
out near the shaft, and, as alveady pointed out, the
values at the No. 3 level do not become payable until
a distance of 126 feet is reached east of the shafi.
Faulting in the Westonia field is not uncommon and
has usually been associated with the occurrence of
granite dykes, e.g., the thrust fault along one of these
dykes at the 225 level of the Wdna May and Idnn
May Central mines. Tn the western end of the Royal
Flush Mine I would suggest the possibility of thrust-
ing being induced by the large granite arm lying to
the south-east of the main shaft and a movement of
the southern end of the lode to the north-west, pre-
sumably along the vather extensive granite dyke
whieh crossed the No, 3 level at a point 82 feet cast
of the main shaft.

The sheared naturve of the wall vock at the end of
the north-west crosseut, 55 feet cast of the main
shaft, is further evidenee thal the main shear zone
lies in this direction.

In searching for a continnance of the reef in the
west end T would therefore suggest lengthening the
crosseut referrad to, or the north-west crosscut 65 feet
west of the shaft, until at least the sheared zone has
heen passed through.

Possibilities as regards the permanency of the lode.
-—When considering this question the main points
to observe are the nature of the country and the
length and size and value of the lode. As far as can
be seen the counfry rock is definitely foliated and
therefore theve is every reason for helieving that the
sheared zone in which the quartz veef oceurs, and
thevefove the quartz also, might continue to a con-
siderable depth. There is little doubt that the lode
continues for a considerable length east of the shaft,
and there appears to me to be a reasonable chance
of cventually finding ¥t extending west.

The oceurrence of the granite dykes, as already
explained, need not be feared excepft in that when
present they will increase mining costs by diminish-
ing ore reserves.

Tke intrinsie value of the lode is a morve diffcult
problem. So far 2,305 tons of ore have been ve-
ported erushed for a return of 1,027 ozs., valued at
£4 T« 6d. per ounce, with two and a half to fhrvee
dwts. in the tailings. This is an average of 49s. per
ton, whiech is considerably below the estimate from
camplineg.  Tn addition to this the tailings dump
appears to eontain much more than 2,300 tons, which
would bring the average still lower. On the other
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hand the average grade of the stone sent to the bat-
tery by the prospectors from the upper levels was
very much higher than 49s. Judging from the stopes
left open *he stone broken by the prospeclors was
(quartz only, whereas the company has taken tun much
from the walls.

As the discrepancy between estimates and reburns
is being ab present thoroughly investigaled by the
mine officials no further comment on my part is
NeCessary.

T—REPORT ON THi WONGAMINE
GOLD FIND.
Lands and Surveys Department Lithos 27/80,
27A./40.)

(¥. R. Feldtmann.)
Ingroduction,

Two visits were paid to the Wongamine gold find
during the second half of October. At this find 24
prospecting aveas had been pegged within an area of
about 14 square miles. The main group comprised
14 prospecting arcas, inciuding the aves applied for
as Reward G.M.1. 8PP. The other areas were situ-
ated at various distances, up to nearly three miles,
from the main group. Owing to the limited time
available my examination was confined to the main
group of prospeciing areas and the immediately
sarrounding esountry.

As the exaet location of the prospecling arveas
was uneertain the positions of a number of the stakes
were fixed approximately by traverse, and a fairly
detailed examination was made of rock outerops
and of the loealities rom which samples assayed were
said to have shown gold, Several samples of likely-
looking material were {aken for assay.

Location,

The Wongamine gold find is situated about 80
miles from Perth by rail.

The main group of prospecting aveas is about 9%
miles north-east of Toodvay and about 14 miles
north-west of Northam, as the erow flies. From
Northam it is about 164 miles by road. The rvoad
through Novtham is =aid {0 he better than the shorter
road throwgh Toodyay. The Northam-Bolgart road
prats about half a mile east of the main group.

The main group of prospecting areas is situated
on the Midland Railway Company’s subdivisional
lots M498, M499, M513, and M39. Other prospecting
arveas have been taken up on lots M513, M514, M502,
and M491.

Topography.

In general, the suwrface of the distriet is fairly
strongly undulating, markedly so in the neighbour-
hood of the main group of prospecting areas, where
much of the ground is very rough. The hills are not
high, but are dissected by steep narrow gullies.

The highest point in the locality appears to be
south of the middle of Lot M513, and from it there
is a general fall east and south-east, interrupted by
the small ridges on which the main group of pros-
pecting aveas is situated. The area is drained by
two main ereeks which yun through Lot M499 in an
casterly dirvection.



North of the more northerly creek and a short dis-
tance north of the northern boundary of Lot M499
is a low ridge striking north-east.  This ridge is
smooth in outline in the western portion of Lot M498
but heecomes rough in Lot M513 where P.As. T9PP
and 91PP are sitnated, and also in the middle of
Lot M498 where P.As. 90PP and 82PP are situated.
F'rom this vidge two small spurs run in a south-
casterly direction, the more easterly being situated
at the south-eastern corner of P.A. 80PP, the other
in"the novth-eastern corner of P.A. T8PP.

Betwesn the two creeks the ground is hilly near the
western corver of lot M499, but in the middle of that
lot rises more gradually to a sandy flat from which
there is a gentle easterly fall.

Immediately south of the more southerly creek the
ground rises steeply to form a laterite-capped hill
hounded on the south by a steep breakaway near the
south-western corner of the Reward Claim.

The prospecting aveas are mostly situated on the
vougher country, in which gold-bearing veins arve
more likely to oecur.

The grealer portion of the eastern half and the
extreme southern portion of Lot M499 have been
cultivated, and the western portion of Lot M498 has
heen cleaved. The north-western portion of Lot 499
and the small portion of Lot M513 examined are
fairly thiekly timbered with wandoo suitable for
mining purposes.  Much of the higher ground is
covered by a dense growth of low scrub, making
prospecting operations difficult.

Geology.

Rock oulerops are fairly common on the higher
around but econsist of completely weathered and
partly laterised rock. On part of the higher ground,
however, in the southern portion of Lot M498 and
on the flat in Lot M499 between the two creeks the
roeks are obscured by sand or ironstone gravel.

Alluvium covers most of the lower lying ground,
and on the sides of the gullies the rocks are largely
obseured by a coating of detrital material washed
down from the higher ground.

The true character of the underlying rocks is diffi-
cult to determine. They appear to be highly sheared
and to have a gneissic or schistose structure. The
grain is variable, but is generally fine. The strike
ranges from north-west to east but is usually nearly
due north. The dip is mainly east at varying but
usually steep angles. .

Bands of ferruginous and probably graphitic rock,
about 20 feet in width, oceur in and west of P.A.
79PP in Lot M513, immediately north of the boun-
dary of Lot M499. These bands are highly schistose
and appear to dip in an easterly direction at a fairly
flat angle. Other outerops of ferruginous material
oceur on P.A, 90PP in Lot M498 and on P.As. 80PP,
78PP, and GOPP in Lot M499, as well as in the north-
castern corner of the Reward Claim in the same lot.
With the exception of these the roek outerops are
mostly pale in colour and consist largely of kaolinic
material.

On the high ground at the south-western corner of
the Reward Claim on Lot M499, south of the two
main creeks, and a short distance west of the corner,
are jagged outerops of a peculiar white rock, partly

laterised, which appears to consist mainly of silici-
fied kaolin. The roek contains numerous minute
flakes of graphite in threadlike veinlets and isolated
Hakes. ’

Viewed broadly, the outerops of the northern pox-

- tion of the area examined are much more ferruginous

than those of the southern portion, and where laterite
Is present it consists of dense iron ore. South of the
more southerly creek the rocks are mostly almost
white in colour, with the exception of a small outerop
of ferruginous sehist with a few houlders of dense
lateritic iron ore at the southern corner of P.As,
70PP and 71PP.

The occurrences of graphitic rock seen all oceur
in a belt running south from PP.A. 79PP to a short
distance west of the south-west corner of the Reward
Claim.

Small pegmatite dykes and veins appear to be ex-
tremely numerous. They mostly follow the planes
of schistosity of the older rocks, but in places appear
to be eonnected by small veins at right angles or diag-
onal to the planes.

No epidiorite dykes were seen, but if completely
weathered, such dykes might easily escape notice.

Quartz oceurs mainly in narrow veins, in places
associated with iron ore, and in thread-like veinlets.
The veins arve probably of no great length.

Such gold as oeccurs appears to be associated with
the quartz veins.

With the exception of the pegmatites the outerops
seen. in this area are unlike the usual appearance
of the weathered portions of the igneous roeks of
the goldfields and of the Darling Range. They more
probably represent an extension of the ancient meta-
morphosed sediments of the Jimperding series oceur-
ring south-west of Toodyay.

Gold Prospects and Mining Operations.

Mining operations in the area examined have been
mainly confined to trenches and potholes on outerops
or floaters of likely-looking material from which
assays, mainly, it is said, by private firms, are stated
to have shown gold.

The deepest working examined was a shaft, 32 feet
in depth when last visited, but since deepened, it is
said, to more than 40 feet, in the south-eastern por-
tion of P.A. 79PP and 370 feel west of the southern
corner of Lot M498. This shaft is just east of the
eastern (hanging wall) side of an outerop of ferrug-
inous and graphitic schist which can be traced on the
surface for a distance of 200 feet south of the shaft.
Adjoining the eastern side of the shaft is a deep
trench in which is a narrow steeply dipping forma-
tion from which a sample was said to have assayed
Tdwts. 14 grains.

The upper portion of this shaft is in yellowish-
brown ferrugineus material, some of whiech was said
to carry gold. From 10% feet to 20 feet on the north
side of the shaft, and from 124 fo 22 feet on the south
side, is a band of highly schistose purplish-grey to
blackish-grey rock, probably graphitic, and also fer-
rnginous in places. This band dips southeast at
about 40 deg. A small irregular vein of somewhat



iroustained glassy quartz in the upper portion of the
sehistose hand was said to have assayed 4 dwts., but
a sample taken by me and assaved in the Govern-
went Lahoratory showed no gold. A sample was also
taken of purplish-grey schist from an average depth
of about 19 feet for which the veturn was also nil

Decomposed vellowish vock of gneissic appearance
extends for a short distance below the dark sehist.
Below this on the west side of the shaft is a hand
of graphitie schist extending to about 30 feet
at the north end, the corresponding rock on the cast
side consisting mainly of laminated sandy guartz,
somewhat resembling a sandstone, intraded by irregu-
lar pegmatite veins. This band dips east at about 70
or 75 degrees.

Material brought in from the bottom of the shaft
since my visit consists of completely decomposed rock
of gneissie appearance. The dip at the bottom was
stated to be about 85 degrees.

A sample of laminated sandy quartz from a depth
of about 27 feet showed no gold when assayed at the
Government Lahoratory.

On the boundary between P.As. T9PP and 91PP is
another band, about 20 feet wide, of highly ferrugin-
ous rock, somewhat similar to that near the shaft. A
sample, carrying a little quartz, from a point on this
band about 250 feet north-north-west of the southern
corner of P.As. 79PP and 91PP was said to have
assayed 10 dwts.

Running in a north-easterly direction through the
south-eagtern portion of P.A. 90PP in Lot M498 is a
band of ferruginous material; a sample of yellowish-
brown ore, with veinlets of glassy quartz, from a pot-
hole on this band is said to have assayed between 3
and 4 dwtis.

In the south-castern corner of P.A. 80PP, east.of
P.A, T9PP, is a small ridge of ferruginous schist with
a few pegmatite veins. Three samples of slightly
more ferruginous material from the south-western
slope of this ridge are said to have assayed respec-
tively 5 dwts., 2 dwts., and a trace. Another ridge
of similar rock, forming a southerly spur from the
main ridge on Lot M498 is situated in the north-
eastern corner of P.A. 78PP to the south. A sample
of promising looking brown iron ore and glassy
quartz from a band in a eostean on the southern slope
of this ridge, overlooking the more northerly creek,
was assayed at the Government Laboratory buf the
yesult was nil.

On the south side of the creek, about 140 feet south-
west of the previously mentioned costean, is a trench
from which a sample is said to have assayed 5 dwts.
The trench is on a vein of ferruginous quartz ap-
parently on a line running a little to the west of that
in the costean. A few feet west of the vein is a
narrow band of graphitic material.

In the middle of P.A. 69PP, east of P.A. 78PP, 1s
an outerop, trending east and west, of ferruginous
laterite. A little quartz, possibly forming a con-
tinuous vein, was noticed in places near the northern
edge of the laterite. This might possibly prove o be
auriferous.

in the south-western corner of P.A. T6PP, at about
500 feet north-east of the north corner of Lot M39, is
a deep trench on a narrow quartz vein enclosed by
white kaolinie material. This vein was said to carry
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5 dwts. A few feet cast of the trench is a small out-
crop of dense dark brown to black iron ore of peculiar
sintery appearance.

Near the south-east corner of the same P.A. are two
trenches about 330 feet apart, one north-west of the
corner, the other south-west. Iach is on a narrow
band of ferruginous quartz, apparently the same line,
striking due north and enclosed by a few feet of
slightly ferruginous material. This line is situated
a short distance east of the outerop, previously men-
tioned, of white graphitie rock.

The stone in the northern trench was said to assay
3 dwts., that in the southern trench 9 dwts. A sample
from the northern trench, however, when assayed at
the Government Laboratory showed no gold.

Examination was made of the locality near the
middle of the Reward G.M.L. 8PP, from which a
sample, assayed privately, was said to have given a
return of 7 ozs. Two other samples, stated to have
come from the same spot, gave retwns of 17 dwts.
3 grs. and 15 dwts 6 grs. when assayed at the Gov-
ernment Laboratory. A pothole sunk on the spot
where the samples were said to have been obtained
was filled in at the time of my visit. Seavch failed to
reveal any line of ferruginous material similar to that
sent for assay, small outerops close to the pot-hole
consisting of white schists intruded by pegmatite
veins. The pothole is on a slope and the material
forming the samples might have travelled some dis-
tance from its source.

A short distance north of the southern boundary
of Lot M499 is an outerop, previously mentioned, on
which the common southern corner of P.As. 70PP and
TIPP is situated. As stated, this consists of fer-
ruginous sehist with a few boulders of dense lateritic
iron ore. A mnavrow band of quartz veinlets was
noticed near the north-eastern edge of the outerop. A
sample from this band, assayed at the Government
Laboratory, showed a trace of gold.

Summary.

The character of the underlying rocks of the Won-
gamine area could not be definitely determined from
the highly weathered exposures examined, but they
may prove to be an extension of the Jimperding
metamorphic series and in part, at least, of sedimen-
tary origin. - Graphite appears to be of common
occurrence, probably along defined bands. Small
pegmatite dykes, completely weathered at the sur-
face, are numerous.

Oxidation appears to extend to a considérable dis-
tance below the surface.

Such gold as occurs in the Wongamine area ap-
pears to be in quartz veins or stringers associated
with iron ore, or possibly, in places with graphitic
material.

The oecurrences prospected of material stated to
be auriferous are isolated, and at the time of my
visits no attempt had been made to link them up or
to follow any particular line for any distance.

The results from samples assayed at the Govern-
ment Laboratory arve disappointing.

Of six samples of likely looking material collected
by me only one showed a trace of gold. The samples
appeared to be fairly representative of the different
types of possibly auriferous material.
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A retuen was supplied by the Government Min-
eralogist and Analyst of 18 samples sent in by
prospectors from the Wongamine area. Of these only
eight showed any gold, and only three contained gold
in payable guantities. Of the last three, two were
stated to have been obtained from the pothole on the
Reward Claim.

Such auriferous veins as occur 1n the area ave likely
to be narvrow and of no great length.

5—PROGRESS REPORT ON THE ALUNITE

SURVEY OF THI LAKE BROWN LAKL
SYSTEM.

(¥, G. Forman, B.Se.)

1 was engaged on field work in connection with
this suarvey from 24th November to 19th Decerm-
ber, 1930, aud from 5th to 10th January, 1931
The latter period was taken np in a detailed sampling
and estimation of quantities of alunite available on
M.C. 103H south of Campion.

Alunite oceurs in the beds of the Salt Lakes of
this district in the form of an extremely tenacious
elay which, however, hecomes very hard on drying.
The clay as exposed on the lake beds is usually light
grey in colour, but varies with depth, through various
shades of grey and red to almost pure white, It is
the dark grey variety of clay whieh apparently ear-
ries the highest percentage of alunite.

Of interest is the fact that in nearly all cases where
tested with litmus paper the water of the Lake
system was found to be strongly acid in reaction. In
the case of Lake Deborah, however, the water was
cither only very slightly acid or even neutral. As a
sample giving a high percentage of alunite (62.8 per
cent.) was oblained from lLake Deborah, near Balad-
jie Siding, where the water was neufral to ltmus,
it appears that the acidity of the water is not indica-
tive of the formation of alunite. As this statement
is made on the evidence of only a single observation,
it would be best not to place too much reliance on
it until further sampling and testing is earried out
in the locality.

The Salt Lake System bhetween TLake Deborah,
north of Bullfineh, and Baandee was followed up and
sampled wherever there appeared to be a chance of
an occurrence of the grey alunite-bearing mud.
Sampling was not confined to deposits of large area,
even insignificant clay pans heing sampled in many
instanees, the object heing to obtain as much infor-
mation as possible on the distribution of alunite
throughout the arvea.

One sample was also taken from the drainage chan-
nel of Lake Seabrook where it crosses the Iastern
Goldfields Railway at Yellowdine. Take Seabrook

LOCATIONS OF

Nos. 8. 1—S. 7
Nos. 8. 8—3. 13
Nos. 8. 14—S. 17

do. do.

Nos, 5. 18—3. 25
Litho. 35/80.
No. 5. 25
Nos. 8. 27 & 5. 28 ...
No. 8. 20 .. ... From lake cx
Nos. 8. 30—S. 32 From Lo~ 15629:
No. S. 3+ From M.C., 28 Hines Hill.
No. K. 35 From lake on Loo. 11159 :
No. 8. 36 ... ]
Nos. S, 37 & S. 38 ...
No. 8. 39 ..
Nos. S, 40 & S. 41 ...
Nos. S

doot in depth.

ALUNITE

From two lakes South of railway at Warrachuppin on Locs. 338-337 and 382 :

itself was not sampled owing to the Utility Truck
used for tramsport being unable to negotiate the
rough and sandy track between Yellowdine and the
Lake.

The acecompanying sketeh map® shows the distri-
bution of the samples collected and the percentage
of alunite present at each locality. It will be seen
that the alunite has a very wide distribution although
high percentages are only present in a few localities.

Lake Chandler, south of Campion, was sampled by
the Government Geologist in November, 1928, and
found to contain large quantities of high grade
material.

The upper part of the bed of a lake four miles
south of Lake Chandler on whieh iy situated M.C.
103H was found to carry high percentages (55-68
per cent.) of alunite for the first six inches to one
Below this depth the amount of
alunite present in the clay was found fo decvease,
being usually between 35-45 per cent.

The beds of two small lakes south of Warrachup-
pin siding were found to carry values as high as 51.8
per cent., but the values are very patchy and there
is muech low grade material present.

At Lake Deborah, north of Baladjie Siding, the
bed of the lake consists of a very wet grey mud
carrying a great deal of crystallised gypsum. As the
locality was not thought favourable for the presence
of alunite, only one sample was obtained.  This
sample on analysis yielded 62.8 per cent. of alunite,
which is as good as some of the more promising
material from Chandler Lake and M.C. 103H. 1If
further work is done in the future it would be well
to sample the south arm of Lake Deborah thoroughly,
in order fo determine the extent of the high values.

The remainder of the samples taken gave disap-
pointing vesults, hut they indicate that the alunite is
by no means confined to one or two loealities but
oecurs in small quantities almost all through the
Take System under examination.

M.C. 103H, which was sampled in detail during
the second period of field work, was found to con-
fain approximately 181 acres of workable alunite-
bearing clay, the first foof in depth of which would
average about 61 per cent. alunite. Between the
depth of one fool and two feet the material averages
about 51 per cent. alunite over an area of perhaps
150 acres; the decreased arvea being due to the slowly
shelving bottom of the lake. Tn those parts of the
lake which contain as much as three feet of clay
samples were obtained giving an average of 36 per
cent. alunite. The area available of this material is
uncertain owing to the uneven nature of the lake
floor.

SAMPLES.

From Wolfe’s Claim, M.C. 103H, South of Campion.
From lake Brown North of Loo. 14037
Loe.

Lands Litho. 35/80,
14215 ¢ do.

Lands

From Lake Deborah, North of Baladjie Siding.

From Lake Deborah at the Peninsula, North of Bullfinch.
ssing the railway, two miles IZlast of Yellowdine.
Lands Litho. 25/80.

Lands Litho. 34/80.

From Jake on Loc. 14195 : Lands Litho. 34/80 (North-East of Nungarin).
From Western end of Lake Brown, near Haglestone Hill,

From lake on Loc., 9155, South of railway, between Baandee and Doodlakine,
... From lake on Reserve A\17247, South of railway, near Baandee.

... From Wolfe’s Claim, M.C. 103H, South of Campion.

* Map not puvlished.
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ANALYSES.

Water Soda Approximate
Lab. No. Mark. soluble, soluble, percentage of
S0,. S0,. Alunite.

. % % %
.

0o .. -24 1-66 4-
0 ... -39 5-37 13-
0 .. -38 4-54 11-

-39 26-54 68
6 ... 42 25-84 66+
-30 26-58 68
-40 2341 60-
-31 12-07 31-
27 19-67 50-
-15 1-36 31
37 23-83 61-5
3. -39 20-76 53-6

-2 5-21 13-4
0 .. -36 26-52 684
0 .. 46 1-05 2-71
8 .. -48 59 1-52
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5290/30 | S, 1 Bore No. 1—0
5201/30 | ., » N
5292/30 | ... 2
5293/30 2 Bore No. 2—0
5294/30 3 Bore No. 3—0
5205/30 4 Bore No. 40
5296/30 5 Bore No. 5—0
5297/30 | ... 1
5208/30 | ... 2
5299/30
5300/30 6 Bore No., 6—0
5301/30 | .. Lo b
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46/31
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51/31 9 . w20 U5 0 o .32 1-88 4-85
52/31 0 .. W00 L83 A4 2-01 519

53/31
54731

ot

1 .. .. 0 0, 0 .. 51 313 §-08
12 .. ... Red clay 9in., then grit <57 3-99 10-29
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55/31 13
56/31
57731
58/31
59/31
60/31
61731
62/31
63/31
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63/31
69/31
70/31
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73/31
74/31
75/31
76/31
77/31
78/31
79/31 0
80/31 0
81/31 .
82/31 | ... o o 2
83/31 | 8. 35 .. .. 3
0
0

29 .. - 88 53 1
30 ... . 0 .
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85/31 | 8. 37 ... 4
86/31 1 8. 38 ... 21-92 5-62 14-5
87/31 | 8. 39 ... 9-44 Nil Nl
88/31 | S. 40 ... W 0 0, o .. <72 Nil Nil
89/31 41 ... ... 0 0, 6 ... -62 -22
90/31 | Warrachuppin North Lake 58 3-70 G.
223/31 42 ... 1-04 21-12 54.-

224/31 43 ... -34 24-99* 64-

225/381 44 ... -29 1400 36-

226/31 45 ... 58 24-87 64 -
227/31 46 ... 40 21-68 55
228/31 47 .. -40 12-32 31

229/31 48 ... 78 24-92 64
230/31 49 ... -36 22-97 59
231/31 5 -31 16-15 41-
91/31 B. 1 ... . -10
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* Also soda soluble ... K,0 ... 6-90
Na,0 ... -51

Note.—The above analyses were compiled from the original assay certificates issued by the Government Mineralogist
and Analyst.



9—PRELIMINARY REPORT ON A GEOLOGI-
CAL RECONNAISSANCE BETWEEN LAV-
ERTON AND THE WARBURTON RANGES.

(¥F. G. Forman, B.Se.)

The writer received instruetions in May, 1931, to
accompany a survey party from the Lands Depart-
ment who were preparing to traverse the country
hetween Laverton and the Warburton Ranges. The
party left Laverton on the 2nd June and veturned
on the 7th Oectober.

The country traversed by the present expedition
1ad been previously examined by Messrs. Talbot and
Clarke in 1916, who recorded the vesults of their ob-
servations in Geological Survey Bulletin 75.

The preparation of the rveport on the reecent recon-
naissance is still in progress, the delay being due to a
diffieulty in getling o petrological examination made
of the rock specimens collected in the field. A satis-
factory map eannot he drawn nor can an accurate
aceount of the rock relationships bhe written until the
petrological examination is ecompleted.

The country examined, other than that over which
our outward route passed, which is considerably to the
north of the route followed hy Talbot and Clarke, in-
cludes the country between the western end of the
Warburbon Range and the Barrow Range on the east,
and between the junction of the Hughes and Elder
Creeks and the Townsend Range on the south, and
Spring Granite and Barlee Springs on the north,

All over this biock of country numerous signs of
prospecting were seen, there being signs of knapping
en nearly every quartz veef observed. Judging from
the absence of favourable reports by prospectors
working in this avea, the prospects do not appear en-
conraging. Mr. Michael Terry and Party, who were
met by us returning from the Warburton Range area,
reported that they had carried out loaming exten-
sively over the country west and north of the Ranges
without encouraging results.

Although the writer was unable to investigate coun-
try much removed from the traverses made by the
1916 expedition, he endeavoured wherever possible
to make his traverse cover such strips of country
which had not been crossed previously hy the 1916
party. By this means it has been possible in a num-
ber of places to modify the voek distribution as shown
on the existing maps.

The greenstones of the Warburton Rangas Area have
been regarded up to the present as counterparts of
the auriferous greenstones of the Western Australian
Goldfields, The fleld evidence obtained, during the
recent reconnaissance, suggests that the greenstone
areas, if they exist at all, can be considerably lessened
in extent, and that the greater part of the area is
covered by a series of metamorphosed sediments and
associated igneous rocks of possibly later age than
the Goldfields greenstone, and thervefore having less
economic Ppossibilities.

10—~THE CORRELATION OF THE ARTESIAN
BORES OF THE METROPOLITAN AREA.
(¥F. G. Porman, B.Se.)

In November, 1930, the writer received instruetions
to attempt a correlation of the artesian bores of the
Metropolitan area. Owing to the pressure of other
work, very little was done until December, 1931.
Since then, considerable advance has been made but
the work is still incomplete.

At the present stage it appears that there arve
three distinet artesian water-bearing horizons under-
Iying the Metropolitan area. These three horizons
can be identified hy water analyses, water tempera-
tures, and the static-heads of the various hores.

Bore cores, obtained at the time the variouns bores
were sunk, are now being studied with the ohjeet of
confirming by lithological evidence the corvelation
made by other methods. It is only in a few cases
that bhore cores have been preserved, and in the
majority of eases the ounly record kept of the strata
passed through by a borve is contained in the driller’s
log.  Where the actual core from a bore has been
preserved, and a comparison hetween it and the dril-
ler’s log is thereforve possible, the latter has been
found in many cases unveliable. Tt is for that reason
that the correlation is based mainly on other than
lithologieal evidence.

The ultimate object of the present investigation
is the production of a plan indieating the probable
aveal extent of the water-bearing horizons, and the
depth below the surface (at any particular point), at
whieh artesian water might confidently be expected.
This plan, when completed, should prove of value
when the drilling of new bores is being considered
in the futuve,
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DIVISION V.

School of Mines of W.A.

The Under Secretary for Mines, Mines Department, Perth.

I have the honour to submit, for the information
of the Hom. the Minister, my veport for the year
1931,

RE-ORGANISATION,

Consequent on the wretivement of the Acting
Director and Lecturer in Mining, Mr. T. Butement,
and of the Lectuwrer in Physics and Electrical En-
gineering, Mr. D. MecDougall, a re-arrangement of
the duties of the Staff became necessavy i ovder to
enable the work of the School to be earried on effi-
ciently with the smaller teaching staff and to distri-
bute the class work of the two retiving lecturers
among the remaining four members of the Staff. A
satisfactory ve-distribution of duties was decided
upon in consultation with the State Mining Engineer
and the Superintendent of Technical Bdueation, al-
though it became necessavy at the same time to re-
duce the time devobted to certain classes and also to
hold certain of the advanced classes in alternate
years., The imposition of new duties has placed a
heavy burden on members of the Staff on account of
the necessity of preparing new lecture and practical
work, but all the members of the Staff have under-
taken their new duties energefically and enthusiasti-
cally, so that the School has been able to meet the
altered conditions without greatly impairing the
efficiency of the classes.

ENROLMENTS.

The individual envolments during the year num-
bered 258, which is the highest figure reached since
1920, when there were 312 individual enrolments, the
highest enrolment recorded in the history of the
School.  Tor the purpose of comparison I attach a
statement of individual enrvolments for the period
1926-1931, inclusive :—

1926 148
1927 123
1928 113
1929 150
1930 164
1931 2568

The class attendances have been well maintained
throughout the year although, as is always our ex-
perience, there is a certain falling off towards the
end of the year, due partly to the inability of some
of the students to handle satisfactorily the whole of
the subjects for which they have entered and partly
also to departures from the distriet.

REVENUE.

The tolal rvevenue for the School year has been
over £400, a part of which has resulted from the de-
cision, made at the beginning of the vear, to institute
a system of fees for experimental investigations eon-
ducted in the Metalluvgical Laboratory.

Kalgoorlie,
7th December, 1931.

METALLURGICAL: LABORATORY.

During the year the following investigations have
been carried out at the request of persons interested
in the ores treated:—

Flotation of Sulphide Ore from the lLancefield
Gold Mine, Bevia.

Flotation of Tailings from the Bellevue Gold
Mine, Mt. Sir Samuel,

Treatment of Tailings from the IFloater Gold
Mine, Ravensthorpe.

Treatment of Sulphide Hlimes from the Tas-
mania Mine, Beaconstield, Tasmania.

Cyanidation of Tailings, nsing Saline Lake
Water.

Flotation of Cyanide Residues from Maldon,
Vietoria.

Re-treatment of Cyanide Sand Residues from
the White Hope Gold Mine, Hampton Plains.

In addition, a considerable amount of research
work has been earried out from time to time during
the year to determine the possibility of suecessfully
treating gold ores by volatilisation of the gold as
chloride in an atmosphere of chlovine gas, with
subsequent vecevery of the volatilised gold chloride
by solution in water. This work, undertaken as an
independent researeh by the School has given en-
couraging results, but as it is still in the preliminary
stage, a report has not been issued on the results
obtained up to the present. It is intended, if pres-
sure of other investigations permits, to carry out
Jfurther tests and to endeavour to apply the know-
Jedge gained in this work to somewhat larger scale
treatment.

If it were more widely known in the other States
that the School is prepared to carry out investiga-
tions into metallurgical problems, I feel certain that
more work of this kind would he forthcoming. In con-
neection with investigations which have for a number
of years been carvied out for the mining eompanies
of Western Australia, I have been given to under-
stand that the companies object to the information
furnished to them being made public, but as, until
fhis year, no charge has heen made for this work,
there has been no valid excuse for sueh an attitude.
Now, however, that a charge is made for these in-
vestigations, the ecompanies apparently consider that
any reports furnished to them should he confidential.
Although this attitude is open to grave ecriticism on
account of ity effect on the advaneement of metallur-
gical praectice, the ecage might possibly be met by
withholding publication of the results of such in-
vestigations for a period mutually agreed upon.

The companies appear to have forgotten that it
was primavily the experimental work on flotation of
gold ores carried out by the School which enabled this
method of treatment to be successfully applied on
the Lake View and Star and at Wilana, mueh of



which work was done at the request of the companies
and all without charge. In the same way, some of
the experimental work carried out for the Boulder
Perseverance by Mr. C. HE. Blackett was confirmed
in our laboratory, and as a result of all the infor-
mation obtained by the company a mew plant is in
course of erection to treat its ore by bromoeyanida-
tion.

During the year the number of assays and chemi-
cal determinations made in connection with the in-
vestigations condueted in the Metallurgical Labora-
tory has been as follows:—

Gold Assays . 1,224
Chemiecal Determinations .. 464

Included in this item are a number of check assays
made for Wiluna Gold Mines, Ltd., for which a fee
has been charged.

The Research Metallurgist, Mr. W. G. Clarke, has
carried out the investigations with enthusiasm and
skill and has been ably assisted by his cadet, Mr.
A. M. Smith.

PUBLIC ASSAY DEPARTMENT.,

In consequence of the greatly increased activity
in prospecting, particularly for gold, there has been an
unprecedented demand for assistance by the conduet
of free assays of samples from Crown lands and
prospecting areas. During the year the number of
free assays and mineralogical determinations con-
ducted for prospectors has been as follows:—

Gold .. - .. .. 1,379
Other metals .. .. .. 4
Determinations .. .. .. 100

Total .. .. .. 1483

This number is almost double the previous highest
number of assays, ete., carried out in a year, and has
taken up a considerable portion of the time of myself
and of the Laboratory Assistant.

F'ree assays have also been carried out by myself
for the Gold Stealing Detection Staff of the Crim-
inal Investigation Branch of the Police Department,
although the amount of this work has been somewhat
less than in previous years,

PART-TIMT INSTRUCTORS.

As a result of the financial stringeney it was found
necessary to reduece the number of part-time In-
structors employed in teaching. Messrs. C. D. Slee
and J. B. MeNeill have been retained as Instructors
in Fitting and Turning and in Engine Driving, and
the teaching of Elementary Mathematies was under-
taken by the Registrar, Mr. G. M. Lumb, without
additional remuneration.

The Gas Engine Class has heen conducted for two
terms as a self-supporting class under Mr. A. R. E.
Bosustow, who has held the position of Instructor
for a number of years. To meet the demand for in
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struction in the principles and the management of
internal combustion engines it will probably be neces-
sary to conduct this class as a self-supporting class
for three terms during 1932 in order that more
attention may be given to Diesel engines which have
now bheen introduced in Kalgoorlie.

EXTERNAL STUDENTS.

Several students who secured positions at Wiluna
and Gwalia have been encouraged to continue their
studies by correspondence with the Lecturers, and
this privilege has been enthusiastically availed of by
a number of students, who bave secured highly
creditable results at the recent annual examinations.

GENERAL,

Although the new system has worked fairly well,
the efficiency of several classes would he much in-
creased'if more time could be devoted to these clasges.
With the present Staff such an inerease of elass
hours is impossible, and I suggest that if financial
conditions permit, serious consideration should be
given to the question of the appointment of an As-
sistant who could assist the leeturers with the teach-
ing of the elementary classes and in the preparation
of apparatus for practical eclasses. The appointment
of such an Assistant would remove any disabilities
under which certain classes are now heing conduected
und would greatly inerease the efficiency of the School.

I desire to express my appreeiation of the whole-
hearted manner in which all members of the Staff,
both full-time and part-time instructors, as well as
the Research Metallurgist, the Registrar, the Labora-
tory Assistant and the Cadet have undertaken the
additional dutles imposed on them and for their
loyal support and assistanece in enabling the School
to experience what must be considered as a highly
successful year.

I have to record with great pleasure the support
given to the School by Mr. J. ¥. Thorn, General
Manager, Lake View and Star, Ltd., not only by find-
ing employment for students of the School but also
by insisting on a large number of his employees
attending the School. This is a lead whieh other
companies might well follow with benefit both to
themselves and {o the School. Tn this connection it
is interesting to nofe that the approximate number
of Sehool of Mines students emploved by Lake View
and Star, Ltd., is fifty, many of whom are holding re-
sponsible technieal positions where their training at
the School is proving of value to themselves and to
the eompany.

Statisties dealing with the envolment of students
and the examination result ave forwarded herewith.

B. H. MOORE,

Prineipal, School of Mines.




DIVISION VI.

The Under Secretary for Mines.

For the information of the Hon. Minister, I sub-
mit the report of the Deputy Chief Inspector of
Machinery on the administration of “The Inspection
of Machinery Act, 1921,” for the year ended 3lst
December, 1931.

A decrease in accidents was recorded and there was
only one fatal accident, a most unfortunate and ex-
ceptional happening.

The volume of work in this branch of the Depart-
ment slightly inereased and was carried out by a
staff of efficient officers. Indeed, I think it right and
proper to emphasise the efficient service rendered by
the Deputy Chief Inspector of Machinery and mem-
bers of his staff.

The f{inancial operations of the Branch resulted in
a small credit balance. The rveport containg the
details of the work done.

A, M. HOWE,
Chief luspector of Machinery.
15th April, 1932

The Chief Inspector of Machinery.

1 have the honour to submit my report on the
operations of the Act for the year ended 31lst Decem-
ber, 1931.

The tabulated refurns® submitted show concisely the
volume of work carried out during the year, and it
will be noted that, taken as a wliole, there was a slight
ingrease over last year's figures, instead of a decrease,
which might have been expeeted. There was a serious
falling off in the sawmilling areas and tin flelds, but
it was balanced by inereases in the metropolitan area
and goldlields.

Bach section of our work is treated in detail as
helow :—

1. Inspection of boilers.
2. Explosions and interesting defects.
3. Inspection of machinery.
. Accidents to persons from boilers and machin-
ery.
. Examinations for engine-drivers’ certificates.
. General.

DIVISION 1.

The total number of useful boilers which eame
ander the jurisdiction of this Department was 3,676,
an increase of 49 over last year’s figures. The num-
ber of cerfificates granted was 130 less, and at first
sight it would appear that the work was very much
less, but for two reasons it was not so, because the
time saved there was taken up by inereased machinery
mnspection and the longer time occupied by closer in-

spection of boilers because of increasing age. Owing

*Tabulated statemente not printed.

to the almost prohibitive price of new boilers the
old ones are heing reeonditioned to an extent which
would not have been considered a few years ago.
Not only does an old boiler for which the owner can-
not accept any reduction of pressure require longer
to inspect for the purpose of defermining the ve-
pairs required to bring it up to the strength desired,
but frequently further examination and testing before
it ean be passed as fit. One owner during the year
paid about £250 for repairs to a boiler which a few
yvears ago would have been serapped and veplaced by
a new one.

Reviewing maintenance, in most cases good feed
water is used, but itinerant chaffeufting plants ave
severely handicapped in that respect. The use of
eucalyptus bark and leaves placed in feed-tanks for
the prevention of secale, or converting into a form
which can be to a large extent passed through the
blow-off cock, an old established and useful practice
in the bush, is debarred in certain districts where that
wood 1is searece, but an enterprising boiler owner on
the goldfields was persuaded to try sandalwood bark
and chips whieh proved quite suceessful. On opening
up his botler after a ron he found in place of a large
amount of scale as experienced previously, only a
little seale on flues and sides, and what looked like
seed gypsum deposited loosely on the shell bottom at
baek end, which was easily removed. Old sandalwood
camps where the wood is prepared for market should

provide lots of chips and bark for this purpose.

DIVISION 1L
eplosions  and Interesting Defecs.

No explosions have oceurred, but air-receivers
under five cubie feet capacity which ave exempt
from inspeclion and which I strongly recommended
last year should be brought under the Aet ave still a
source of danger, and another explosion may oecur
ab any time. We are, however, warning and pexr-
suading owners of sueh vessels to fit safety valves
not only to prevent explosion of the receiver, but
fracture of the alr compressor with consequent
danger to those in the vieinity.  But the fact re-
mains that these small vessels may be working with
a very small factor of safety, and there is no check
on their strength or subsequent deterioration by in-
ternal corrosion.

DIVISION IIL
Inspection of Machinery.

The number of useful groups of machinery has
been inereased by 506; the total number now being
9,019.  The number of inspections carrvied out was
6,807, 144 more than last year. And 305 notices
were issned for guards and safety appliances, which
meant more work in many of the new groups having
to be visited a second time.



The gradual superseding of steam by oil is shown
by a decrease of 10 in steam engines, and an increase
of 23 in erude oil engines of the Diesel and semi-
Diesel types. As these are mainly used for electrie
power generation we had 488 motors added to last
year's figures, which now total 6,342.

There have not been any very large plants erected
during the year, and so the new groups scattered in
ones and twos in small isolated factories have taken
up more time than if in lavge numbers under oue
roof.

The depressing conditions of the timber areas and
tin fields ave happily balanced by pronounced revival
in gold mining. State Batteries which had been
idle for some years at Mount Ida, Laverton, Yarri
and Saint Ives were re-opened for crushing. One
new one was installed at Yalgoo and one is in course
of erection at Kalgoorlie.

On the Golden Mile the Lake View & Star, Litd.,
which ineludes the Lake View, Star, Chaffers, Horse-
shoe and Ivanhoe Mines, has pushed on vigorously
with development underground and on the surface.
Much of the old plant has been disearded and 1e-
placed by new forms of power and new up-to-date
plant. Large winding engines have been recondi-
tioned and erveeted in new positions. Blectric eables
carrying 3,000 volts have been taken down the Horse-
shoe Main Shaft to work electrieally-driven pumps
and ventilating fan. The large Fraser & Chalmers
winder hitherto used for baling from No. 3 shaft
being released, probably will be used as an auxiliary
winder at Chaffers shaft if an electric winding
engine is not installed.  Another Crossley engine
with eompressor of 2,000  cubic feet eapacity has been
erected on the Tvanhoe Mine, and a Crossley Premier
oil engiue of 1,100 h.p., drviving a 3,000-volt clectric
generator, nearing completion at Chaffers. The
Municipality of Kalgoorlie has increased its elecirie
power plant by a 300 kilowatt genevator, and the
Kalgoorlie Blectric Power and Lighting Covporation
have a new turbine-driven generator on order.

The Sons of Gwalia has inerveased its plant by the
installation  of a six-cylinder Cvossley Premier oil
engine to drive an cleetvic generator.

The use of pulverised coal fuel at the Collie Power
Plant has proved an unqualified success, and some
of the Kalgoorlie mines are making inquiries vegard-
ing this form of fuel.

A few new lifts have been installed in the Metro-
politan Arvea, and some old ones reconditioned.

In the pastoral aveas we have had no inerease of
butter factories, but a local company has started a
condensed milk factory at Harvey, and another is
heing ervected at Waroona by the Nestles Company.

DIVISION 1IV.
Accidents to Persons.

The year was a good one as regards immunity from
serious accidents caused by machinery or boilers. The
total number was 23, eight less than last year, although
many more units of machinery were in operation.
Only one fatal accident occurred and that was from
an appurtenance rather than machinery itself. A
tally elerk engaged in counting bags of wheat being
delivered into a flour mill from an clevator and chute,
clected to sit under the latter. His position was not
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noticed by men in the vieinity and it was evident that
he did not suspect that any bag would fall off the
chute. One did, however, and hy strange ill lack
from just above him. The impact from the bag on
his shoulders caused injury to his spine which resulted
in death. A foreman, in evidence at the inquest, stated
that he had seen thousands of bags put over the same
chute, and the one which caused the aceident was the
second whieh had fallen off. It was an inexplicable
and most unfortunate choice of position, even if the
decensed had not known of wheat bags oceasionally
falling off chutes.

_The vemainder of the aceidents were mishaps in-
cidental to persons working amongst machinery, who
hecome careless as time goes on and nothing happens.
To take an instance as typical, a foreman pattern-
maker of the old school, and very many years’ experi-
ence, who seorned “new fangled” guards, did vot in-
sist on that of his buzzer being kept in position. In
the end he was the first to suffer, and lost portions
of two fingers. It took fifteen years for him to be
convineed that a guard, if not always a prevention of
accidents, is at least a reminder of danger. ’

The year’s record is a tribute to the work of the
Department. Opposition to safe-gunards generally
comes Trom old handg and owners of small workshops,
but no ease has happened of wilful disregard of in-
spector’s instruetions which would justify legal action
being taken for their enforcement.

DIVISION V.
Examinations [or Engine-Drivers’ Certificates.

lileven examinations were conducted during the
year. Four in Perth, two each at Kalgoorlie, Leonora
and Meckatharra, and one at Bunbury. Fifteen days
were spent in aetual examinations, 22 in dealing with
applications, examining papers, and inquiries into
misbehavionr and mishaps reported, such as over-
winding, ete., and 25 days spent in travelling. Two
bundred and five applications were received, and 182
certificates granted. A very satisfactory increase
oceurred in winding engine certificates issued; nine
against only two lust year, and the coming one will
add a few more young men to fill the places of many
old hands who are thinking of retiring. The inereas-
ing use of internal combustion engines which has been
noted in other parts of this report is shown by the
number of internal combustion engine candidates
coming forward. The number of such -certificates
granted during the year was 56; 33 more than in
1930.

A few cases of overwinding were reported, hut con-
sidering the large engines, their speed and heavy
loads dealt with, combined in most cases with only a
fow feet of head room, the result is a testimonial to
the winding engine drivers of the State.

The mileage covered by the Board was 2,980,

DIVISION VI
General.

The work of the Staff was fairly strenuous during
the year, and fortunately it was not handicapped by
illness.

The mileage covered by Inspectors was 3,069 by
rail, 36,214 by ear and ¢4 by water—nearly 40,000



altogether. This is about 4,000 less than last year,
and reduces the miles per inspection from 5.2 to 4.7.
The decrease as compared to the increase of work is
explainahble by the less travelling in the timber dis-
triets, owing to so many boilers being closed down,
and greater care being taken to reduce mileage by
not visiting groups of machinery and boilers a second
time unless urgently necessary.

The research and correspondence connected with
the Standards Association were not so wmuch as last
year. The Boiler Sub-Committee only had 2 meet-
ings, that for eranes and hoists 2, and lifts 4. The
Boiler Code is now printed in book form, but subject
to revision, and has not been accepted in its entirety
by any State. It is necessary for the State Sub-Com-
mittee to wateh developments in this conneection be-
. cause a certain section of the Association is apt to
forget the interests of the community and to go be-
yond the striet limits of a Safety Code by insisting
on non-essential details applying equally to the power
house of a wealthy corporation and a small back-
street factory in a country town or isolated mine.

STATF.

There has been no change in the Staff, and the ab-
sence of frietion between members shows a fine
espril de corps, which T trust will be maintained.

The Senior Inspector is due for long service leave
in 1932, and temporary assistance will have to be
provided to keep the work up fo date.

Tu conclusion I thank you for consideration and
co-operation during the year.

We have, as herelofore, been materially assisted
throughout the year by other members of this De-
partment, and Clerks of Courts, ete., throughout the
State, and to them my thanks ave heartily offered.

B. PRYNN JONES,

Deputy Chief Inspector of Machinery.

9th April, 1932.
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DIVISION VII.

Annual Report of the Chemical Branch, Mines Department,
for the Year 1931.

The Under Secretary for Mines.

1 have the honour to submit, for the information
of the Hon. Minister, my veport on the work of the
Chemical Branch for the year 1931.

General.

The financial and industrial conditions which have
Jed to a serious diminution in the volume of work
required of many institutions has had an exaetly
opposite effect upon the Government Laboratory.
The loss of employment and simultaneous rise in the
value of gold m terms of Australian enrvency have
stimulated prospecting and gold mining enormously.
It is estimated that there are now four times as
many prospectors on the goldfields as there were two
years ago, resulting in new discoveries of gold and
other minerals, and the renewed working of aban-
doned deposits. Mineral determinations and gold
assays have therefore been more greatly in demand
than cver before, as well as information regarding

the commercial possibilities of the various minerals
that have been found.

At the same time the vestricted purchasing power
of the Government and various publie institutions
has greatly increased the demand for careful chemical
and physical examination of foodstuffs and other
supplies purchased under contract, so that the best
value may be got for the money outlaid.

Finally, it has been a vecord year in regard to
toxicological investigations.

The total number of samples registered during the
vear was 5,764, an absolute record for the labora-
tory, the previous highest figures being 5,242 in 1930
and 5,235 in 1929. Tt has only been by working at
very high pressure, and reducing investigations to
their minimum extent, that the existing staff has been
able successfully to cope with the work.

The sources and allocation of the samples are
shown in the following table:— ‘

Mineralogy Agricultur
Toods, Drugs, | Mineral Techno- Jgnicuiture,
e and Toxico- logy and Geo- Water Supply
: : 8y ! nd Sewerage
logical Section. | chemistry Sec. | 2 FOVOrag
i Homn. Section.
Premier’s Department 2 19
Department of Minos 47 1,307 62
Department of Agriculture 44 i 863
Department of Health 206 3
Department of Public Works 2 . 22
Department of Lands and Surveys 6 1
Chiet Secretary’s Department . 3
State Hotels . e 1
Forestry Department 4 14
Police Department 145
Governiment Tender Board 139 .
Industries Department 2 1
Treasury Department 204
State Saw Mills 1
Tourist Bureau 3
Univorsity ... 1 1
Perth Art Gallery 1
Collic Coal Commission 7 .
Royal Agricultural Society [i1;
Perth Hospital . 10 1
Fremantle Hospital 1
Metropolitan Water Supply and Sewerage Department 1 676
Wyndham Meat Works ... . 2
Public Pay 28 57 165
Public Frec 42 1,383 8
875 2,967 1,912
(— e ~ y
Grand Total 5,754
The most numerous groups of samples dealt with In the Mineral Section — ;
in the I'oods and Drugs Section were:— Gold battery tailings 1,315
Re\r'ulue '.Stdmps 204 Gold ores (prospectors’) 920
Toxicologieal 136 . L
A ? Minerals for determination 585
Milk, human 54 :
Explosives .. .. .. .. 38 Silver oves .. i - . 59
Oils, lubrieating .. .. . 37 Tin ores - - . .- 35
Butter .. .. .. - 35 Tantalum oves .. .. . 26
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In the Agricultural and Water Supply Section :—

Water .. .. .. .. 814
Soils .. .. .. .. . 619
Wheats . .. .. .. 262
Fodders .. .. .. .. 50
Sewage .. .. .. .. 45
Fertilisers .. e .. 31

Departmental Committees.

I continue to act in my official capacity on a num-
ber of Governmental committees, all of which have
held meetings during the year, and in most cases
submitted problems, scme of great complexity, for
laboratory investigation. These inelude the State
Committee of the Commonwealth Council of Scien-
tific and Industrial Research; Committee on Stock

Diseases at Beverley, Denmark and Gingin; Salt
Lands Committee; Oils Committee of the Tender

Board; Advisory Committee on Food and Drug
Regulations; Advisory Committee on Metropolitan
Water Supply.

Foods.

An undesirable proportion of the foodstuffs sub-
witted by the Health Department and Tender Board
fail to comply with the Regulations and show repre-
hensible cavelessness or deliberate sophistication on
the part of manufacturers. One gross case of adul-
teration was persisted in for some time, viz., from
before May up till October, in the Metropolitan area,
until it was at last checked, after nwmerous analyses
here, by prosecutions and the imposition of heavy
fines. This was the sale as butter of a mixture of
approximately 60 per cent. butter with 40 per cent.
coconut fat. Inecidentally the same mixture was sold
in another case as margarine, and in yet another as
“edible fat.” Of the 24 genuine hutter samples exam-
ined five did not comply with the regulations in that
excess of water was present.

Of the eight samples of margarine analysed, one
was nothing morve nor less than crude tallow and
totally unfitted for human consumption. Two others
were deficient in starch, and another two contained
excessive water,

Of 26 sclf-raising flours only 15 were safisfactory.
The others yielded less than the required amount of
45 grains of CO, per Ib., and in addition three con-
tained acid phosphate which was not declared on the
Iabel.

A summary of results obtained is as follows:—

Unsatis-
Samples factory Wrong
examined. | composi- | labelling.
tion.
foods 110 49 23
Millk ... a¢ 1
Condiments and flavours 16 & 7

Prosecutions were instituted by the Health De-
partment in the case of 26 samples investigated.

Drugs.

The drugs exainined during the year included a
series of liguid parafling to determine their relative
viscosities at body temperature, and their compliance
with British Pharmacopwia standards. The Hedwoorl
viseosity figure at 98deg. F. varied from 72 to 21L
There is no Pharmacopeia standard for this im-
portant property, but the Codex suggests a figure not
less than 180 at 100deg. I,

A locally manufacturved euealyptus oil was found
to contain 70 per eent. of cineol and no phellan-
drene. It complied in all respects with the Pharma-
copwia standard.

A gross ease of fraud was disclosed when tablets
which were being sold as a ceure for blindness were
found to contain only powdered huchu, a mild vege-
table antiseptic and diuretie. The offender was heav-
ily fined for a collateral misdemeanour.

A proprietary fat-reducer, sold under an aftraec-
tive name, was found to he a mixture of starch, men-
thol, and thyroid extract.

A number of sumples of ether were tested for alde-
hydes and peroxides both by the British Pharmaco-
poeia methods (now long overdue for revision), and
by more modern methods. Confirmation was obtained
of the high purity of most of the ether when pur-
chased, but fairly rapid deterioration once it is
opened and exposed to the influence of air and sun-
light.

Metropolitan Water Supply.

Reference to Mr. Hoarve’s rveport hereunder will
reveal the large amount of time and enevgy devoted
to this highly important matter this year. Hach
month the whole position is reviewed at a meeting
of the Advisory Committee. At rvegular intervals
the various reservoirs and sources of supply are sub-
mitted to a systematic chemical examination sup-
plemented by bacterial tests in the Medical Depart-
ment. In this connection it is to be ohserved that the
chlorinating plants at various sources have been reg-
wiarly proved to he working effectually.  Speecial
studies this year were made of the TFremantle wells
and bores to locate and shut off the source of an un-
due proportion of nitrates, which, with a prolonged

_spell of hot weather, was stimulating the growth of

desmids in the Melville reservoir. Another research
dealt with the dissolved oxygen content of the Perth
supply, and the operation of a trial plant to reduce
it to a minimum, so as to eliminate rusty water from
the supply.

Tn order to be able to answer manufacturers’ in-
quiries as to the quality of the water supplied to
Perth, samples were taken from the City main on Mt.
Kliza at about 10-day intervals throughout the year
for partial analysis, every third sample being sub-
jeeted to a complete mineral analysis. The most
important results are shown in the accompanying
egraph, where the figures for total dissolved salts,
sodium chloride, magnesium chloride, hardness and
hydrogen ion concentration are traced throughout
the vear. The last-named figure is artificially kept
on the alkaline side of neutrality by the continuous
addition of lime. The complete figures are given in
the tables attached to Mr. Hoare’s report.



Aleoholic Liquors.

Thirty-one liguors were analysed, five of which
proved to.be adulterated and five others to contain
saceharing a prohibited ingredient. Some samples of
wine which were examined were utterly worthless as
wines, amongst other faults acetic fermentation hav-
ing proceeded In some cases far beyond the limit of
palatability. The sale of sueh liquids is a sevious
detriment o our legitimate wine trade, and a slander
on the good name of our many undoubtedly fine
wines.  Under the exisiing regulations, however, in
some cases no proseculions can  bhe  suceessfully
Jamnehed against the unserupulous vendors.  The reg-
ulations require altering to meet these conditions.

The undesirable practice of adding undue amounnts
of Hqueurs fo sweets has been checked by an altera-
tion of Reguiation 44 which veduces the permissible
proportion of alecohol to one-half part per cent.

Non-Intoxiculing Beverages.

Very little was done on these this year. One hop
beer was examined for compliance with the regula-
tions.

Three samples of coffee, three of coffee and chick-
ory, and one of cereal and coffee were analysed and
found to be of standard quality.

Twentv-five fresh bovine milks, and fhree con-
densed milks were submitfed, of which 17 were satis-
factory in composition.

Human Milk.

Fifty-four samples of human milk were received
for report from various Infant Welfare Centres, pre-
sumably all taken because the infants were not
thriving. They showed a wide range in composition,
the maxima and minima being—

Total solids . 9.23—15.57 per cent.
Fat .. .. ..o 1.

15— 6.15 »
Proteids .. .. 0.90— 2.91 '
Sugars .. .. 4.96— 8.24 .
Ash .. . .. 0.16— 0.70 "

FEdible Seaweed.

An edible seaweed found at Cottesloe was sub-
mitted to me in three stages of preparation: (1) the

raw red-coloured weed, (2) partly washed and
bleached, (3) completely washed and bleached. Ap-

preciable amounts of iodine were present in the first
two stages but were absent from the final produet,
whieh, however, earried 76.6 per cent. of edible mat-
ter, chiefly the earbohydrates pentosan and galactan.
These avé the chief constituents of commercial agar,
the Malayan form of which is derived from the alga
Fucheuma spinosum, a close relative of the Cottesloe
plant whieh has been identified as Fucheuma spec-
iosum. The chief constituents of the preparved Cot-
tesloe plant ave

Carbohydrates 70.7 per cent.
1.

Proteids G "
Ether extract . .3 ”
Crude fibre .. .. .. 4.6 "
Ash .. .. .. U & I § .
Moisture 1.7 "
100.0

With boiling water it wakes a stable jelly, and Is
thus suitable for thickening soups or stews and mok-
ing sweet or savoury jellies.

It is obvious that a more intensive study of our

marine flora would be amply justified.

Wheat.

The experimental wheat mill has been thoroughly
overhauled and rendered useful again. 262 wheat
samples were received for fest, in some cases for
partial ehemical analysis, in others for more complete
analysis and milling test. 13 of the samples were
drawn from shipments to be sent overseas, and 68,
of which 43 were milled, were for the Royval Agri-
cultural Society, to decide their various competitions.
The State Championship was won by a sample of
Comeback from Mullewa with a total of 92.75 points.
Although this wheat is a consistent prize winner, it
is not widely grown, Nabawa, Gluyas and Merredin
proving in practice to be better money earners.

As in the previous year, official F.A.Q. standard
samples were obtained from New South Wales, Vie-
toria, South Australia and Western Australia, and
analysed and milled by an officer who has specialised
in cereal investigation. The wresults, which are
strictly ecomparable, are of great commercial interest
and will be found in Mr. Hoare’s report hereunder.

174 wheats were submitted by the Department of
Agriculture for determination of moisture and pro-
tein eontent in comnnection with a research into the
conservation of nitrogen supply fo the crops. In
this sulphate of ammonia was applied to part of the
crops though no nitrogenous fertilisers are used in
local practice. The wheat from fallowed and un-
fallowed land is practically identical in nitrogen con-
tent, but this figure varies greatly in wheat from
different localities,

TWheat Products.

In addition to examining the flours from the 43
wheat samples for the Royal Agrieultural Show, and
the four Australian F.A.Q. samples, investigations
were made of the flowr from 13 export wheats, and
of ten flours already manufactured by local millers.
The wet and dvy gluten is usually asked for, hut in
view of the large personal equation in the determina-
tion of these, the protein figure is preferved by this
laboratory.

Of by-products four brans and three pollards were
taken from loeal mills by inspectors under the Feed-
ing Stuffs Act. Although none of them came up to
the standard in ‘every particular, they were all within
the permitted lmits of variation.

Lathricating and Power Oils.

The physical and chemieal properties of all Tubri-
cating oils and power kerosenes and spirits used by
the Government (except by the Railways) continue
to be checked by this Branch. This work is co-
ordinated with the activities of the Oils Committee
of the Tender Board, with the result that there has
been a considerable saving of expenditure and elim-
ination of eomplaints under this heading.



Various samples of surface oil, horings and spring
waters were examined for petrolewmn, without disclos-
ing any recognisable traces of that valuable com-
modity. Wherever much humus or other vegetable
debris 1s present in bedded deposits we ave almost
always able fo extract with solvents traces of un-
suponifiable waxes, evidently of vegetable origin.
The comparative resistance of these to deeay in the
soil is noteworthy and has an important bearing on
the origin of petrolenm.

Soap.

A large number of soaps were examined for the
Tender Board to determine which were the most
economical and best fitted for each of several various
purposes. When buying such material by the bar or
cake it is of the greatest importance to note the aver-
age weight of each block, as this varvies greatly be-
tween different brands of the same type of soap.
For example, of two cakes of abrasive soap one
weighed 11.0 ozs., the other 5.0 ozs.; the contents
of packets of “extract of soap,” each marked “1 Ib.
net,” weighed actually 18 ozs. and 14 ozs.; toilet
cakes weighed 1.6, 0.9 and 0.8 ozs.; cakes of ecar-
bolised soap, 4.9, 4.3, and 3.7 ozs.; bars of yellow
household soap, 47.4, 38.7, 35.2, and 30.1 ozs.

The regulations vequive that all soaps shall contain
not less than 59 per cent. of “fatty acids.” In this
respect most of the samples have been very satis-
factory, but two were exceedingly bad, containing
only 33.2 and 34.5 per cent. vespectively. This low
value was due to the presence of excessive water.

Another faulty tendency noticed in many soaps is
to exceed the already overliberal limit for resin per-
missible under the regulations. This limit is only
justifiable in soaps used for the roughest purposes,
such as scouring floors. It should be considerably
reduced in laundry soaps and eliminated altogether
from toilet soaps.

Ambergris.
Of two samples of supposed ambergris submifted
for identification one proved to be the genuine article

worth somewhat more per ounce than fine gold. Tt
came from the south coast east of Albany. It is

strange that morve of fhis valuable substance is not
found on our coasts considering the vast numbers of
whales which migrate up and down our west coast.
A sharp look-out should be kept for it by all who
{requent our heaches. It can bhe reecognised by ils
waxy consistency, grey colour, penetrating odour
reminiseent of “morocco” leather, and veady fusi-
bility.
Fiscal Stamps.

A number of internal revenue stamps were exam-
ined for the Treasury and proof obtained that many
had heen already wused on documents and attempts
made fo renovate them.

Towxicology. .
The Toxicologist and his assistant were kept ex-
ceptionally busy during the year by the receipt of a
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record number of specimens in connection with human
poisoning cases. Some interesting details are given
in Mr. Stacy’s report which is attached hereto.

It 18 neeessary to emphasise that this Department
does not undertake the examination of animal viseera
for poisons until the animal has been examined, be-
fore or after death, by a stock inspector or veter-
inary surgeon, and ecertified as having possibly or
probably died of poisoning, otherwise we should be
deluged with anatomical specimens from stock which
have died of old age, neglect, or other cause outside
the sphere of a Government Analyst.

Fymes from Motor Vehicles.

Complaints were made of the unpleasant odour
and possible toxic effect of the exhaust gases from
motor buses on human beings, and more particularly
hospital patients on the main traffic routes. The
trouble appeaved to he at its worst at the western
end of St. George’s Terrace, where there is a very
heavy uphill traffie, with hospitals and physiciang’
consulling rooms on both sides of the road. On this
streteh of voad six samples of air were taken closely
behind huses, and these were analysed for carbon
monoxide, which is generally accepted as the only
important poison in the exhanst gases. The results
ranged from less than 0.001 per cent. to 0.002 per
cent. Such concentrations would have no appreci-
able physiological effect, and would soon be infinitely
diluted in such a wide, wind-swept street. The con-
clusion reached is the same as that after intensive
study of the problem in New York and Berlin, viz.
(in terms of the traffic regulations) that whilst some
vehicles may be emitting some unburnt or partly
burnt oil, causing “an offensive vapour or smell,”
which may be “an annoyance to the publie,” there is
no evidence of any element of “danger to the public.”

Stock Diseases.

A very large amount of intricate work continues to
be performed in connection with the wasting disease
of cattle at Denmark, braxy-like disease of sheep in
the south-western wheat belt, and the wasting disease
of lambs at Gingin. In February I visited Denmark
with the Hon. Minister for Agriculture and several
departmental officers to meet a loeal committee which
was studying the disease, and {o obtain firsthand in-
formation on several points which appeared obseure
in the discussions of the departmental committee.

The laboratory investigations include analyses of
soils, pastures, fodders (ensilage, ete.), rumen con-
tents, and blood, particularly with a view to deter-
mining a sufficiency or deficiency of some element of
known nutritional importance.  Whilst sucecessful
finality appears to have heen reached in the ease of
the braxy-like disease, mainly through the researches
of Dr. . W. Bennefts, the causes of the other dis-
cases arve still obscure, and researches from all angles
are being continued. In this connection the follow-
ing figures for the composition of the hlood of two
normal sheep and six lambs bred at Gingin are worth
recording, as data on this point are few:—

Total P. Inorg. P. Org. P. ClL Na, K Ca Mg Fe
Sheep 0480 0-087 0-393 3-169 2-603 0-302 0-070 n-d 0-525
Lambs 0-230 0-060 0-170 n-d 2-651 0-202 0-075 0-024 n-d

All figures represent

grammes por 1,000.



Farm Water Supplies.

118 farm waters, mostly from trial drill holes, were
examined during the year. Those which ave obviously
palatable to man or only very slightly brackish are
usually not submitted for analysis, the taste indi-
cating their adaptability. Many of those submitted
were highly saline, the prineipal compound present in
every instance being NaCl. The standards set up for
stock waters some years ago are standing the test of
time, and so far there has been no reason for modify-
ing them. They define as the maximum soluble salts
safe under Western Australian conditions for various
kinds of stock on dry fced in hot weather, as:—

Sheep 900 grains per gallon.
Oxen . 700 » 5
Horses and pigs 450 » ’

Fungicides and Insecticides.
Only a small number of these were examined, viz.,
a copper carbonate bunticide; a naphthalene-phenol
insecticide, whose physieal condition was most un-
satisfactory; two pyrethrum concentrates; and eight
fysprays eonsisting mainly of pyrethrin in kerosenc.

A new fruit fly lure used recently with great sue-
cess in  Queensland for both Mediterranean and
Queensland fly consists of :—

Tmitation vanilla essence Yo 0%
Household ammonia .. .. Yo oz.
Water .. .. .. . 26 oz.

1t should be worth a thorough trial in Western Aus-
tralia.
Lergilisers.

Only 31 samples were examined, of whieh fifteen
were taken officially by the Agricultural Department,
one only being deficient. The superphosphates on the
market, which arve by far the most important of the
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fertilisers, continue to be of consistently good quality,
frequently carrying 1 per cent. more water soluble
phosphoriec oxide than is guaranteed. “Blood and
bone,” largely used by market gardeners, is still the
most unsatisfactory fertiliser on the market by reason
of its lack of uniformity, occasionally very low con-
tent in nitrogen (its most important constituent), or
presence of ammonimm salts substituting organie
nitrogen. Regulation 10 requires modification to meet
this condition.

A sample of septie tank sludge was found to carry
85 per cent. of moisture in its raw state, with 3.0 per
cent. N, 0.6 per cent. P,0, and 0.99 per cent. K,0 in
the dry matter. Such material is obviously not worth
the cost of distribution.

Manganese in Soils.

Great interest was aroused in the State by
the increased yield of grain reported from Corney
Point, South Awmstralia, from the use of man-
ganese sulphate as a dressing. This question was
gone into thoroughly and a report prepared upon if
i whieh it was suggested that sene practical experi-
ments be condueted at one of the State farms. In
the end a number of experiments were started on
several State and private farms, the statistical re-
sults of which are not yet reported. It is evident that
manganese sulphate will only increase yields when
the soil is defieient in that metal or is of such a
nature as to render it unavailable to the plant. Ex-
cessive carbonates in the soil such as oceur at Corney
Point, bring about the latter condition. Similar
soils ave almost unknown in our wheat belt, though
a “fluffy” morrel soil from Lake King and a grey
powdery soil from Salmon Gums compared as follows
with Corney Point soil:—

Mn,0, CaCO, H,0 ~sol. salts, Reaction (pH)
Corney Point 0-021 58-9 0-15 772
Lake King 0-038 7-6 0-42 825
Salmon Gums 0-009 17-1 ¢ 9

The Lake King soil is not deficient in manganese but
is of a type to prevent plants absorbing it. The
Salmon Gums soil is both deficient in manganese and
unfavourable for its absorplion. Both would prob-
ably benefit by the addition of manganese sulphate.

No less than 99 Jocal soils from 12 different locali-
{ies were examined for manganese, yielding resulfs
from a trace to 0.083 per cent. Mn,O, soluble in acid.
Any soil with as mueh as (.02 per cent. cannot be
considered deficient in manganese, but its composi-
tion may reguire investigation to determine if that
manganese is Hkely to be readily available. Of the
99 samples 39 contained less than 0.02 per cent.
Mn,0, and of these 30 contained less than 0.01 per
cent.

The manganese found in four brands of super-
phosphate on the local market was 0.0022 to 0.0028
per cent. of Mn,0O,.

deid Soils.

In addition to the 99 soils examined for manganese
520 other soil samples were analysed, chiefly for total
soluble salts, NaCl and piL.  They included 138
samples of wheat soil from the Lake Brown district,

Saline and

113 strawberry soils from Bullsbrook, 112 summer
forage soils from Capel, and 85 potato and other soils
from various parts of the extreme South-West.

Replaceable bases were determined in 16 soils for
the Department of Agriculture.

Prospectors Gold Ores.

960 sawmples were submitted by prospectors for
gold assay as against 243 during 1930. This is a
direct result of the inereasing lack of employment in
the towns and the large premimm on gold, rising to
75 per cent. by the end of December. A fair pro-
portion of these samples indicated ove which would
he payable under present conditions. Though no
finds were uoted of entirely new gold-bearing dis-
triets, many previously unknown reefs and alluvial
patches were discovered in or near aveas previously
known to he gold bearing. Of the latter one may
mention Wannaway, 10 miles S.W. of Widgie-
mooltha, and Nyborgs find 11 miles N.W. of Carbine.
Among the former were new rich finds at Goongarrie,
Lake Austin, Menzies, Nannine and Southern Cross,
all mining fields of about 40 years’ standing.



The most sensational discovery was that of the
record nugget for the State at Larkinville on Janu-
ary 15th. This was named the “Golden Kagle,”
measured 26.5 x 11.5 x 2.5 inches, and weighed 1,135
ozs. gross and 1,098.9 ozs. net after melting. In the
latter state it assayed 88.25 per cent. gold and 11.15
per cent. siiver, and wus valued at £4,024 5s. 4d. at
par, the value being increased to £5,438 4s. 2d. (Aus-
tralian currency) by premimm and Commonwealth
‘bounty. In the same month three other nuggets weve
found at Larkinville weighing 114, 29, and 25 ounces
Troy respectively. So far no important primary
deposits have heen opened up on this field.

State Battery Tailings.

With all the State battevies running full time no
less than 1,315 samples of tailings weve submitted
for gold assay. Of these 104 were umpirve samples
on which my decision as to value is final. The others
were subjeet to adjustment hetween the owner’s
valuation and the Government’s, the difference being
relatively small, or the owners accepting the Govern-
ment assay without check.

Mineral Determinations.

No less than 585 mineral specimens were veceived,
mainly from prospectors, for identification and re-
port upon their chemical and physical characteristies
and possibilities of commercial use. Last year the
number received was 433, Amongst this year’s sam-
ples the following are of outstanding interest:—

Redondite and Leucophosphite, Ninghanboun Hills.
——The phosphatic minerals collected by myself in
1930 were examined in detail, with the result that it
was found that Redondite (hydrous phosphate of
aluminium and iron) was found to be the most
abundant. Assoeiated with it was a hydrous phos-
phate of potassium and irou, a mineral entirely new
to science, to which the name Leucophosphite has
been given.

Chrysoberyl, Poona and Dowerin.—This gemstone,
not previously found in the State, has been un-
earthed at both Poona and Dowerin. Both places
have vielded fragments of gem quality too small for
cutting.

Corundum and Margerite, Gibraltar and Nevoria.
~—Corunduwn: of possible commercial guality has been
found in situ at these two places. In both cases
it is accompanied by Margarite (caleium mica) a
mineral not previously recorded from any part of
the State.

Glauconite, Donnybrook-—A greensand carrying
about 23 per cent, of glauconite (silicate of potas-
sium and iron) has heen struck at a depth of 100 ft.
in a bore eight miles S'W. of Donnybrook.  This
mineral is used in parts of England, France and the
United States as a cheap potash fertiliser. It is
further of interest because of its oceasional associa-
tion with petroleum.

Cassiterite, Lake Nabberu—Specimens of albite-
pegmatite carrying cassiterite were received from
Lake Nabberu. This is 200 miles from Poona, the
nearest previously known tin field,

Rutile, Dangin.—This natural oxide of titanium, a
minor article of commerce, was obtained near Dangin
for the first time.

Allanite, Waddouring.—This silicate of cerium,
aluminium, ealeium and iron was found in small quan-
tities in pegmatite veins on Waddouring Hill, south
of Bencubbin.

Cummingtonite, Ninghanboun and Dowerin.—The
presence of this rare limeless amphibole was proved
in greenstone sehists colleeted by myself at the two
places mentioned. '

Chrysotile, Meilga—~A new find of this valuable
type of ashestos has been made on Meilga Station in
the Ashburton watershed. This is about 180 miles
from the nearest previously known deposit.

Coal.

In ¥ebruavy I gave evidence before the Royal Com-
mission on Collie coal in regard to the quality of the
coals from the various mines at Collie. This evidence
was bused upon the records already existing in the
Department supplemented by a fresh series of
analyses and ecalorific value determinations on coal
from the six mines now heing worked.

Base Metals.

The common commereial base metals are not heing
mined at present owing to low prices, and little
attention is being given to them by prospectors
Assays for them ineluded cobalt, 2 samples; copper,
16; ivon, 7; lead, 7; manganese, 1; meveury, 3; nickel,
2; tin, 35; titanium, 4; tungsten, 1.

Tantalum.

Western Australia continues to supply the major
portion of the world’s requirement of tantalum ore.
The centre of the industry is Wodgina, in the Pilbara
goldfield. During the year the main sources of supply
have been Wodgina itself and MePhees Range about
20 miles to the east. The oceurrence of tantalite
here was first recorded by A. Gibh Maitland in 1906
undesr the place name of Mt. York. Since then the
locality has passed under a whole string of aliases.

Alunite.

Following on the discovery by this Branch of the
presence of lacustine alunite in the salinas of the
Lake Brown valley a number of further samples of
“lake” muds were collected by Mr. Forman of the
Geological Survey up and down the valley from Lake
Deborah to Eaglestone Hill. These were analysed
here and in many instaunces yielded appreciable pro-
portions of alunite, Chandler Lake, one of the first
salinas to be tested, still remains the most important
repository of this useful mineral. As the result of
intensive sampling and analysis Mr. Bowley has been
able to prepare the accompanying plan of this salina
showing the distribution of the various grades of
mineral in the deposit.

Ceramic Materials.

Now that the white ware, eream-coloured ware, and
tile industries are fairly well established in the State,
much less time is devoted to this matter. We con-
tinue, however, to lock for white ware clays, especi-
ally hall clays, of superior quality and more con-
veniently situated in rvegard to the factories. Two
white clays of outstanding quality were received from
Wagin and Mt. Helena, the former of the china-clay
type, the latter a bhall elay. Details are given in
Mr. Bowley’s veport hereunder. In November 1}
sampled and measured up the important deposit of
white semi-ball elay at Stink Well, Goomalling.

Publications.

The following papers were published unoffiei-
ally :—

E. 8. Simpson: Contributions to the Mineralogy

of Western Australia, Series VI. Jour. Roy.
Soe. W.A., Vol. XVII. ’



=

. 8. Simpson: The Use of Manganese in Agricul-
ture. Daily Press.

0. 8. Simpson: The Origin of Gold Nuggets (Ab-

straet only). Daily Press.

eol
&

—

. G. Murray and 1. X, Chapman: The Qccurrence
of Rubidium, Caesium and Thallium in some
Western Australian Micas. Jour. Roy. Soec.
W.A., Vol. XVII.

E. Hill: Chemical Investigation of the Hx-
tractives of two Western Australian Woods.
(1) Oleoresin of Myoporum serratum. (2)
Oleoresin and Colouring Matter of Acacia
acuminala. Jour. Roy. Soe. W.A.,, Vol
XVIIIL.

.

EDWARD 8. SIMPSON,
D.Se., BE, F.ACIL,
Government Mineralogist and Analyst.
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CTION L—TOXICOLOGY, FOOD AND
DRUGS.
By C. B. Sracy, ALACT.

During the year 875 samples have been examined
as against G02 for the previous year, an inecrease of
The increase is largely due to the Government
Tender Board using the services of this section to
determine the better class of articles submitted to
them by the various tendevers. No fewer than 139
samples were sent in during 1931, comprising all
sorts of articles, including oils, soaps, jams, vinegar,
haking powders, stove and boot polishes, ete., and it
seems lkely that this work will inerease year by
year.

Toxicology~—A reeord year for this elass of work
was experienced: 139 police cases were investigated,
115 being the previous rvecord. Many of the exhibits
showed eurious characteristics: there were two cases
of poisoning by oil of eucalyptus, two formalde-
hyde (“formalin’), two oxalic acid, and one hydro-
chlorie aeid case, all more or less muusual peisons.

Tn one case the alkaloid piperidine, the active con-
stituent of pepper, was discovered, the distillate ob-
tained having an extremely irritating odour. It is
supposed the deceased met his death from taking an
overdose of pepper.

In one case chocolates containing the wing cases
of the insect Cantharis vesicatoria, commonly known
as “Spanish Fly,” were found. No doubt the choco-
lates were administered with eriminal intent.

One “other case should be mentioned in which
“cyanide” had been obviously taken, but its deter-
mination was rendered impossible as the doetor in
charge had added “formalin” as a preservative.
These two chemicals form an additive compound
which interferes with the detection of eyanide.

The use of preservatives is definitely deprecated in
the “Adviee letter” delivered to medieal officers
thronghout the State by the local police authorities,
and such a proceeding as above recorded would as-
snme serious proportions in the case of murder, or
attempted murder. It is to be hoped that the police
authorities will notify the various medieal practi-
tioners to refrain from adding “formalin” and other
preservatives to exhibits to be forwarded to this
office for analysis.

The other toxicological cases were due to well-
known poisons, amongst which strychnine, lysol and
c¢vanide predominated.
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Levenue Stamps—204 stamps credited to this see-
tion were forwarded by the Treasury, and were ex-
amined by Dr. Simpson.

Liguors from the Inspection of Liquors Branch.—
Fifteen (15) samples were examined and live sue-
cessful prosceutions for adulterated liquor took place.

Some saeples of had wine were submitted during
the year, but unfortunately unpalatable or even un-
drinkable wine may pass our present standards, If
a limit for “soundness,” that is, volatile acidity, for
wines could he introduced it would tend to prevent
the sale of some at least of these on the market.
Such a standard exists in continental countries.

IFoods—202 samples were examined for the IHealth
Department, an increase of 99 over last year. The
more important of these will be commented upon.

Vinegar.—Seven samples of vinegar were exam-
ined. The whole question of vinegar manufactuve
and the regulations thereon need, in my opinion,
reviewing. As far as can he ascertained there is no
means of reliably discovering whether vinegar is
brewed ov is an imitation or synthetic product. Most
pure malt vinegars give a “formol” veaction, but it
is possible for a vinegar to contain some malf and
other protein substances and yet to fail in this re-
spect. It seems to me that until the Act is modified
in ovder to allow a qualified chemist to inspect a
manufacturing  plant it will not he .feasible to
definitely say whether a vinegar is a brewed or
artificial product.

Ale and Stouyts—Sixteen (16) samples were ex-
amined for the Health Department, five of which
contained the prohibited substance, saccharin, and
one failed to comply with the labelling regulations.

Margarine—Eight (8) samples were examinea,
and all failed to pass the regulations.

Butter—Tour (4) were examined for the Superin-
tendent of Dairying and thivty-one (31) for the
Health Department. Of the four former one slightly
exceeded the amount of water allowed, whilst the
others passed. Of the 31 samples examined for the
Health Department 16 did not pass the regulations
and a number of successful prosecutions ensued.

Self-raising  Flours—Twenty-six (26) samples
were examined and 16 failed to comply with the
regulations either through lack of liberating the re-
quisite amount of earbon dioxide when moistened
and heated, or through the use of acid phosphate
compounds in place of cream of tartar without dis-
closing this fact on the label.

Baling Powders-—Six (6) samples of baking
powder were received for examination, one of which
did not cowply with the regulations.

Mallet Bark.——Five (5) samples were submitted.
Two of these were dust and chips respectively and
gave a low value for tannins, but the remaining three
representative samples were well up to standard.

(ils.—Thirty-seven (37) samples were examined
for the Tender Board and were found to be generally
satisfactory.

Petrol—Jight (8) samples were examined also for
the Tender Board and were similarly satisfactory to
the oils.

Petroleum.—Bighteen (18) samples of soils and
other natural material were examined for this pro-
duct during the year, but no evidence of its presence
in the State was detected.



Soap.—Twenty-seven samples of soap were exam-
ined during the year. Soap is curiously ineluded
under the Food and Drug Regulations, and five failed
to pass the regulations, whilst the others were gener-
ally satisfactory.

Drugs-—Nineteen samples of drugs have been ex-
amined during the year. One consisted of a vegetable
herh composed mostly of the herb Buchu, 1t was
given as a cure for blindness. A proseeution by the
Health Department ensued and the heavy fine oi’ £30
and costs was imposed.

Some interesting work was done on anaesthetic
ether, and it is becoming wvealised that the tests set
out in the 1914 copy of the British Pharmacopoeia
are more or less out of date; move delicate ones are
now heing introduced, particularly the ferrous thio-
cyanate test for peroxides.

C. E. STACY.

Seeron [ L—MINERALOGY, MINERAL TECH-
NOLOGY AND GEOCHEMISTRY.
By . Bowley, A.C.T.

During the vear 2,967 samples were veeeived from
sources shown in the table on page 53.

The staff of the section consisted of six professional
officers and a laborvatory assistant, whilst the work
performed showed a considerable incvease on that fov
the previous year.

Gold Assays—The increased value of gold as a
result of the British (fovernment relinquishing the
gold standard, and the decision of the Federal Glov-
ernment to pay a bonus on gold produced, stimulated
the search for payable deposits with the result that
gold ores represented the bulk of the samples regis-
tered during the year, 2,319 assays being made for
that metal. Of these, 1,315 were tailings samples
submitted by the State Batteries Branch, including
104 for wmpire assay. In certain cases, where assays
cannot conveniently be made at the battery, the huy-
ing samples of tailings are being submitted to this
office for valuation. 920 samples were forwarded by
prospectors for gold assays under the free assay
regulations during the year against 243 for the pre-
vious year.

Mineral Determinations—5b85 samples were entered
under this heading during the year, the work in-
volved taking up a great part of the time of the staff.
Investigalions of this type represent one of the main
activities of the section, including as it does, exten-
sive vesearches into the ehemical and physical pro-
perties of minerals, their utilisation and economic
importance.

Tantalum and Niobiwm.—The high grade tantalum
oves of this State ave still in demand for the produe-
tion of metallic tantalum, with the result that this
office has again been called upon fo assess the value
of a number of parcels for shipment to Ameriea.
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The assay for tantalum and niobiwm presents many
difficulties, and on account of the high value of the
ore very accurate rvesults are demanded, calling for
the services of mineral chemists possessing special
knowledge and expevience in the work. In this con-
neetion it is interesting to note that the results issued
here arve being accepted by overseas buyers, one of
whom writing early in the year states “that unfor-
tunately in this country (America) there is no official
laboratory which can be recognised as competent as-
sayers of these orves. Four different laboratories ob-
taining results for tantalic oxide from 31 to 61.8 per
cent. from a sample of pulp drawn from one par-
cel.”

Tantalum metal, on account of its inertness to all
acids, exeept hydrofluovie acid, is finding a wide ap-
plication in the aris and industries, and the fact that
it acts as an electrolytic valve, passing a current in
one direction only, ereates a considerable demand Tor
it in the manufacture of allernating current rectifiers
in radio sets, cte.

The production in recent years, on a commercial
seale, of metallie niobium and the possibility of its
uze as a jewelry metal owing to its whiteness, hard-
ness, and that it takes a high polish, should ereate
a demand in the near future for columbite and low
arade tantalites oceurring in the North-West.

As nsual, the largest number of samples came from
the North-West Division, the prineipal producing
loealities being MePhee’s Range (Pilgangoora) and
Wodgina, several tons heing marketed from these fwo
distriets. Samples from a lode formation 2 miles
north-east of Wodgina consisted of an intimate mix-
ture of tantalite and microlite (fluotantalate of lime

~and soda). A partial analysis of one piece with a
specific gravity of 6.67 gave (TaNb),0,, 79.26%;
Fe0,8.27% ; MnO, 2.30% ; Ca0, 3589 ; Si0,, 2.12%;
Tgn. Loss, 1.06 9. Alluvial pebbles from the same
locality, ranging in specifie gravity from 5.60 to 5.90
consisted almost entively of microlite, such material
assaying over 729, of Ta,0,. High grade mangano-
tantalite was received from Strelley, whilst samples
of manganocolumbite were submitted from Hillside
Station, Carlindi Station and Pippingarra. Samples
of manganoeolumbite were also examined during the
vear from Londonderry, Gibraltar and Larkinville,
and eolumbite from Jimperding Valley.

Coal.—A number of samples of coals from the
Griffin Coal Mine, Collie, submitted by the Royal
Commissioner for proximate analysis and calorific
value were examined early in the year and ultimate
analyses were made of two of them.

At my suggestion samples of coals were collected
by the Government Geologist from the six mines
working in Collie in order to ascertain the composi-
tion of the coal being produced at that date. The
samples were obtained at the working face and for-
warded in hermetically sealed jars. The following
figares were obtained:—

Proximele dnalysis.

892, 893, BG4, 895, 896. 897,
(y Q, 0, o 0, 5 (}{) (,)’(/J
Moisture ... JS(-)E.") 18%88 23-42 27-96 17-86 25-82
Volatile hydrocarbons 26-21 25-56 25-68 24-72 JS:‘Z‘b f31'77
Fixed carbon 48-01 47-96 45-47 41-34 42-33 3828
Ash e . e e .. 7-53 7-60 5-43 5-98 4-55 4-13
10000 100-00 100-06 100-00 100-00

100-00
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Proximale Analysis—continued.

892 803 804 895 896 8§97
, _ %o o %o % % Yo
Water lost on air drying for 24 hours (in 3-16 3-06 410 4-65 2-71 4-06
lump form)
Additional water lost at 105°C. 15-09 15-82 14-32 23-21 15-15 21-76
Total water 18-25 18-88 23-42 27-96 17-86 25-82
Ratio of V.H.C. to F.C. 1:1-83 1:1-87 el 1:1-67 1:1-30 1:31-20

892 Westralian No. 3 Seam
893 Co-operative No. 3 Seam
894 Proprietary No. 3 Seam
895 Stockton No. 3 Seam
896 Giffin

897 Carditf

Pigments—Samples of red oxide and red ochre of
excellent quality and Dbright colours were received
from the Kurnalpi Distriet.

Asbestos—Samples of ehrysotile asbestos were re-
ceived from three miles east of Meilga Station Home-
stead on the Ashburton River. This is the first
official record of this oecurrence. A grading test
gave—over 2 mesh, 12 ozs.; over 4 mesh, 2 ozs.; over
10 mesh, 1 oz.; under 10 mesh, 1 oz. per Ib. The fibre
ranged from 34 inch to 2% inches in length. The
matrix oceurring with the asbestos consisted mainly
of antigorite with some biotite and veinlets of dolo-
mite.

Ceramics—Right clays were examined to deter-
mine their suitability for use in the pottery industry.
One from Wagin bumnt to a pure white at all tem-
peratures up to 1,250 deg. C. and to a good white
at 1,250deg. C. It is very fine grained, containing
99 per cent. of clay substance plus grit under 90
mesh. The clay is semi-refractory with an Ashley
figure for plasticity of 30, and eould be used with
advantage as a substitute for china clay.

A soft granitic clay from Mt. Helena, after levi-
gation to remove the grit over 60 mesh amounting to
31 per cent., yielded a product giving an Ashley figure
for plasticity of 100, which is that for ball clays and
red brick clays. The levigated clay burnt to a white
body showing ineipient vitrification at 1,250deg. C.
Clays of this type are used to improve the working
qualities and strength of white ware mixtures.

Fullers BEarth.—Any clay with a fine texture and
an Ashley figure over 150 is to he regarded as a
Fullers earth, and those with a figure of 300 are to
be considered of superior quality as regards ad-
sorption capacity for dyes and greases.

An examination of six samples from Beermmllah
gave the following Ashley figures:—140, 330, 433,
4606, 536 and 557, with 54, 21, 34, 20, 12, and 3 per
cent. of grit over 90 mesh respectively.

Alunite—Quite a large number of samples taken
from the chain of lakes extending east from Baandee
through Lake Brown to Lake Deborah were submitted
by the Government Geologist. These consisted of the
fine muds from the lake beds and in nearly every case
revealed the presence of alunite.

A sample of white compact mineral from a bore for
soil samples on Location 14343 in the Lake Brown
arvea consisted of alunite associated with quarts,
albite and kaolin. It differs in character from the
sedimentary alunite occurring at Campion, but it
was impossible to deeide, from the small samples
obtained, whether it was of the vein or coneretionary
variety.

The preliminary examination of the samples
collected by myself from Chandler Lake at Campion

previously proved to carry alunite has been com-
pleted. The samples were taken over the lake to a
depth of 3 feet (water level at the date of sampling,
October, 1928) at approximately ten chain intervals
by boring with a 2-inch augur. The samples from
each foot were kept separate. The water in every
case was strongly acid to litmus. The water soluble
and caustic soda goluble sulphur trioxide were deter-
mined in each sample. The soda soluble sulphur tri-
oxide is combined to form alunite. The figures, which
were obtained for sulphur trioxide soluble in caustic
soda, have been averaged for each hole and calculated
as alunite, and are shown in the accompanying plan
(Plate 1), and with the exception of a series from
the southern part of the lake indicate a fairly uni-
form grade of material. Samples obtained from =«
spot 20 chains S. of the N.W. corner peg on 38H on
Chandler Lake show an improvement at depth. The
following figures were obtained for soda soluble
S0, —

Average of

1st 3 feet.

24.14 per cent.

Experimental work to determine the suitability of
the loeal alunite as a source of metallic aluminium
and the recovery of the potash and sulphur as bye-
produets is being carried out as opportunity offers.
The loeal material is also being investigated as a pos-
sible source of alums.

Average of
4th foot.
25.58 per cent.

Average of
5th foot.
26.50 per cent.

The oceurrence of alunite in this State in large
quantities is of considerable interest in view of the
inereasing demand for potassinm fertilisers, particu-
larly in regard to our fruit growing industry, and
represents a potential source of wealth and employ-
ment,

Miscellaneous Mineral Notes.

Bismutosphaerite  (bismuth earbonate).—Alnvial
bismutosphaerite was obtained from Thompson’s tan-
talite lease at The Sisters, near Moolyella.

Pucherite (bismuth vanadate) was present in a
concentrated “wash” from Charleville, 1¥4 miles south
of Belchambers.

Wolfram (tunstate of iron).—An unusual looking
black and yellow specimen from Melville consisted
of veins of wolfram in a ground mass of scheelite
and limonite.

Spodumene (silicate of lithium and aluminium).—
An albite quartz pegmatite from three miles S.E.
of Wodgina earried a large amount of small columnar
erystals of spodumene and nodules of blue apatite.

Glauconite (hydrous silicate of potassium and
iron)—A chalk from Wedge's property north of
Gingin contained 0.8 per cent. of acid soluble potash
present as glauconite.



A greensand obtained at a depth of 100 feet in a
hore 8 miles south-west of Donnyhrook assayed 1.85
per eent. ol acid soluble potash, equal to about 23
per cent. of glauconite,

An encrustation from the dry bed of Llder Creek
at the west end of the Warburton Range collected
by Mr. Forman of the Geological Survey, consisting
mainly of gypsum and calcite, contained a small
quantity of a greenish mineral and acid soluble
potash with no soda soluble sulphates, which snggests
the presence of glanconite.

Margarite (silicate of ealelum and aluminiuwm).—
This white mieaceous mineral was recorded for the
first time in the State. Specimens were received from
Gibraltar and Nevoria consisting of an intergrowth
of margarite and corundum.

Scorodite (hydrous arsenate of iron).—Samples of
arsenical gold oves from P.A. 2090 at Greenmount,
near Southern Cross, contained scorodite associated
with quartz, limonite, jarvosite, pyrite, arsenopyrite,
rutile, zircon and garnet. A pyritie gold ore from
Marda consisted of guartz, pyrite and limonite with
5 little arsenopyrite, galena and seorodite.

Chrysoberyl (heryllinm ahuninate) —A eoncentrate
obtained by vanning a biotite roek from Dowerin
contained a small quantity of flat plates of chryso-
heryl. ’

This mineral was also recorded from Poona.

Prehnite (hydrous silieate of caleiwmn and alumin-
inm).—Light green crystals from the river beds be-
tween Halls’ (‘reek and the North Australian Border
eansisted of prehnite.

Miloschite {(chromiferous variety of kaolinite).—-
Specimens of this comparatively vare mineral were
received during the year from Mawson and Dangin.
In each ease the mineral was sealy, bluish green in
colour, with a pearly lustre. A partial analysis of
the Dangin mincral gave—Cr.0, 1.72 per cent.:
K.0, 0.10 per cent.: Na,0, 0.06 per cent.

Alexandrolite (chromiferous variety of halloysite).
Greenish yellow alexandrolite was recorvded this vear
from Grose’s P.A, at Wardawarra wheve it 18 assoc-
iated with psilomelane and nontronite.

CUobaitite (sulpharsenide of eobalt).—A gold ore
from 1) miles N.W. of Ravensthorpe assaving 1 oz
8dwts. gold per ton earried 2.43 per cent. of cobalt
present as cobaltite.

Tlmenite (titaniferons oxide of iron).—Black peb-
bles submitted from Yowergabbie proved to be il-
menite, assaying Ti0,, 55.6 per cent.: FeO, 45.3 per
cent., with speeific gravities ranging from 4.6 to 4.8.
A sample from the Blackwood River at Greenbushes
contained 48.6 per cent. TiO..

Six samples of borings from a ereek at Mullalyup
contained ilmenite, giving the following figures:—

) . e Ti0, in Con-
Hole. Depth. Concentrate. contrato.
ft. ft. in. % %

1 0 to 4 37-6 49-79

1 4,4 7 24.2 4423

9 0, 4 21 41-92

9 4.6 25 42-38

3 0, 4 27 - 47-01

3 4,86 3- 28.24

Rutile (oxide of titanium).——Pebbles of rutile from
4 miles south of Dangin varying in speeifie gravity
from 4.29 to 4.31 contained a trace ouly of iron.

Cassiterite (oxide of tin).—A small piece of peg-
matite from Baumgarten’s find at Lake Nabberu con-
sisted of cassiterite, albite felspar, muscovite mica
and quartz.

Allanite (hydrous silicate of lime, iron, aluminium
and ceritnn) —A specimen of a black glassy mineral
received from Waddouring proves to be allanite,
whilst a pegmatite vein from the same locality re-
ceived later also contained a little of that very rarve
mineval. Its associates are microeline, quartz and
biotite mica.

Aragonite—Specimens of crystalline aragonite
slightly stained with a film of limonite and giving a
strong reaction for strontinm were received from
Turee Station, Angelo Creek.

Mineral Analysis—Complete mineral analyses have
been made of fthe following:—

(a) Minerals.—Actinolite, Dowerin; Almandite,
Ninghanboun; Andesine, Dowerin; Bio-
tite, Dowerin, Poona; Chrysotile, Meilga
Station; Cobaltite, Ravensthorpe; Corun-
dophilite, Ninghanboun; Dravite, Kelm-
scott;  Leucophosphite, Ninghanboun;
Magnesite, Bamboo; Margarite, Gibral-
tar; Redondite, Ninghanboun.

() Rocks and Ores—Cordierite garnet gneiss,
Albany; Arsenical ore, Youanmi.

(e) Meteorites—Bencubbin.

Eaxhibition.—1 was instructed to preparve a display
of gold specimens, including the Golden Eagle Nug-
get, and other local minerals in connection with the
exhibition of local products held in the Centenary
Pavilion at the Royal Show in October.

The exhibits attracted considerable attention, but
in o large number of cases great doubt was expressed
as to the genuineness of the big nugget in spite of the
faet that it was uneovered aud the public encouraged
to examine it closely.

SECTION 11I-—AGRICULTURILE, WATER, AND
SEWERAGE,

By A. J. Hoare, A ACTL

The total number of samples entered for examin-
tion this year is 1,912, a decrease of 529 over last
year.  Their sources are shown in the table on page 53.

Soils—The number of soils received during the
year totalled 619; of these 551 were submitted by the
Department of Agriculture in connection with dif-
ferent investigations that are being ecarried out by
officers attached to that department. The saline soil
investigations by Dr. Teakle accounted for 138. An
example of the mistakes that may be made by placing
too much reliance on grab samples was instanced in
the ease of samples submitted from a strawberry plan-
tation (a drained swamp), on which the plants failed
to grow or were unthrifty; five soils were sent in
and the sodium chlorvide figure ranged from 0.033-
4.160 per cent. the pH (Quinhydréne) 3.65-5.38.
A suivey of the plantation (two acres in extent) was
conducted by officers of the Agricultural Departmeut
in conjunction with Mr. B. 1. Southern, and 108
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samples were collected; the chlorine figure ranged
from nil to less than 0.100 per cent. in most cases
and in only five did the figure exceed 0.100 per cent,,
and then the highest figure was only 0.385 per cent,,
the pH ranged from 3.70-6.38. Any opinion hased
on the figuves obtained for the first set of grab
samples would be contradieted by the rvesults of the
organised survey. The trouble appeaved to be more
a matter of drainage, as the water level was only
about. one foot helow the surface.

The use of manganese in agriculture was another
investigation conducted by the Agriculturai Depart-
ment, and 09 soils were submitted for the estimation
of manganese, which ranged from a trace to 0.083
per cent. Mn as Mn O, (IICl soluble). So far the
field trial plots, using manganese sulphate, are said
not to show any marked improvement over those to
which manganese lizs not been added.

Fertilisers—0f the 31 samples received only 15
were official samples, and of these only one failed to
comply with the registered figures. The number of
samples taken under the Fertilisers Act is consider-
ably less thun in previous years.

Fungicides and  Insecticides~—Only four samples
vere received during the year. One of these, a car-
bolie powder, manufactured in the Fastern States of
Australia, contained phenol, naphthalene, lime and
inert matter. The analysis did not agree with the
figures supplied by the manufacturers. This was a
very erude mixture, and the physical condition was
very unsatisfactory, 15 per eent. heing retained on a
20 mesh sieve, ineluding some lumps % to %4 ineh
in diameter, consisting substantially of naphthalene.

Fodders and  Rumen Contents.—Fifty samples
were received duving the year; 35 of these were in
connection with the investigation into the braxy-like
disease of sheep, and were submitted by the Agrieal-
tural Department for the analyses of the ash. This

work has not wvet been finalised by this see-
tion, although the actual cause of the dis-
ease has Dbeen discovered by Dr. Bennetts,
of the Department of  Agriculture. Four

samples of fodder were submitied in connection with
the Gingin vickets in sheep; these were also for the
analyses of the ash. The Muresk Agricultural Col-
lege went in four fodders for analysis as to their
feeding value.

Limes, ele~Thirty samples were received.  Of
these five were from different consignments of lime
sapplied to the Metropolitan Water Supply Depart-
ment for use in the treatment of the water supply.
Five were from the Tender Board in connection with
the avove treatment, the balance of the samples being
calcareous sands.

Waters.—There was a considerable falling off in
the number of samples received during the year, only
814 against 1,661 for last year; 609 waters were from
the Metropolitan Water Supply Department, prinei-
pally for dissolved oxygen determinations and reac-
tion (pH). The usual guarterly hygienie analyses
of all the hills sources were carried out as in previous
years., A check was also kept on the quantity of
free ehlorine that remained in the water after chlor-
ination at the reservoirs and pipe head dams. Sam-
ples were collected on approximately the 10th, 20th,
and 30th of each menth at King’s Park from one of
the reticulation mains supplying the city of Perth.
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A partial analysis was made of the first and second
samples, and a complete chemical analysis of the
third. The results are shown in the graph on Plate 2.
The quality of the water from the reservoirs and
pipe head dwns is consistently good.

The usual samples from Mundaring reservoir and
IKalgoorlie veticulation were received every quarter
for hygienic analysis from the Department of Works
and Labour.  Ihighteen samples from Gingin and
Denmark were submitted by the Agricultural Depart-
ment.  Waters for stoek and irvigation purposes ve-
ceived during the year numbered 118, and, as is the
usnal ease, a fair proportion of these were too saline
to be of any wvalue.

Sewage-~The usnal quarterly samples weve re-
ceived [rom the sewage treatment works at Perth,
Subiaco and Fremantle. A sample of sludge taken
from the septic tanks at Subiaco, that was to be used
as a fertiliser, gave the following figures:—

TLab. No. 5431
Original moisture 85  per coent.
Apalysis of Steam-dried material—

Nitrogen . .

Total phosphoric oxide (1,04)

Total potash (K,0)

3-01 per cent.
G-63 ’
0-086

Mineral Deficiency Diseases in Stock.

Denmark —Apart from finishing the work on sam-
ples of fodder rveceived during 1930, the only work
done this year from this distriet was the complete
chemical analyses of six waters, taken from affected
and non-affected blocks.

Gingin—1'welve waters from four different souvces
were sent in from this distriet for complete chemical
analyses, the samples having been taken over a period
of 12 months. Five fodders and nine bloods were
also received, the blood samples were taken prinei-
pally from affected lambs. It is expected that fur-
ther work will be done during 1932 on the analysis
of blood taken from normal and affected animals.

Forestry.~—The olficers of the Iorestry Depart-
ment have ncticed for some years that seedlings show
more vigorous growth on old ash beds than they do
on ordinary soils, but efforts to make up blends in
artificial fertilisers to give the same vesults have been
unsuecessful.  Samples of vigorous growing and nu-
thrifty tuart and mallet seedlings were submitted for
analysis, together with their respective soils.  The
figures obtained did not, ou the whole, show any
marked difference.

Samples of soil were sent in from a pine planta-
tion in which the trees, Pinus radiuta, were growing
well in some parts and in olhers showed dead tops
and yellow foliage. The only marked difference in
the soils was that the salt content from the spots
where the growth was good was in one ease one-fifth
and in the other one half of those where the plants
had failed. Turther samples are to be submitted
during 1932 to check the above figures.

Flowr—The ten samples of flonr received during
the vear were submitted by the loeal millers for ex-
amination as to the strength, gluten (wet and dvy),
and crude protein content.

-Bran and Pollard—Only seven bran and pollard
samples were veceived during the year for check
under the Feeding Stuffs Aet. In all cases the figures
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found, although they did not comply with all the
standards set down, were within the permitted limits
of variation allowed under the Act.

IWheat-——Two hundred and sixty-two samples were
examined. Of these 174 were received from the
Agricultural Department for the determination of the
nitrogen and moisture content. These are a continua-
tion of the experiments started last year, and carried
out at the different State farms, on fallowed and
unfallowed land, using sulphate of ammonia in ad-
dition to the ordinary amount of super used.

F.A.Q. WHEATS—SEASON 1930-31.

Thirteen wheats were for milling, and the analysis
of the flonr; these werve for export purposes, and
were submitted by the local agents for the Japanese
buyers, who require a certificate showing the bushel
weight, moisture, erude protein, wet gluten, flour,
bran and pollard yield for each shipment.

Following on the work that was started in 1929,
samples of the f.a.q. wheat from each State in Aus-
tralia were collected and milled in the experimental
mill, which has been veconditioned. The figures ob-
tained are as follows :—

Lab. No 2663 2664 2665 2701
State New South Wales. Victoria. South Australia. | Western Australia.

Bushel Weight—

Declared 594 1bs. 584 Ibs. 60 1bs. 624 Ibs.

Original 603 ,, 58% 604 ,, 634 ,,

(leaned 807, 59¢ ,, 614, 64,
Moisture ... 1202 per cent. 13-20 per cent. 11-40 per cent.| - 1260 per cent.
Weight of 1,000 grains ... 43-17 gms. 3666 gms. 3728 gms. 42-11 gms.
Products—

Flour 710 per cent. 714 per cent. 70-8 per cent. 707 per cent.

Bran . 19-8 » 19-7 s 20-0 5 19-7 »

Pollard ... 9-2 » 80 0 9-2 2 9-6 '
Flour—

Moisture 12-79 ,, 12-81 ,, i1-75 11-90

Strength 54-50 5450 ,, 5350 ,, 55-75

Ash 0-79 0-71 0-70 0-71

Protein (N x 5-7) -1, 10-37 11-51 ,, 10-14 ,,

Huten, wetb 32.83 30-86 ,, 32-65 ,, 30-36

Gluten, dry 77, 10-07 ,, 10-91 10-01

Colour ... Excellent Very good Good Excellent

Grain moisture determined on cracked grain—being loss in 1 hr. at 130°C.
Royal Agricultural  Soclety Show Fahibits—  of Comeback from Mullewa, with a fotal of 92.75

Sixty-eight wheats were received, more than double
the number for last year. These are from different
parts of the State, and after a preliminary exam-
ination hy the judges 43 were milled in the experi-
mental mill and prizes awarded according to points
given for the different milling and baking charac-
isties. The champlon prize was awarded to a sample

points. The milling investigations were carried o
by Mr. R. G. Lapsley, B.Se.(Agr.), A.A.C.I, who
also acted as judge in conjunction with Mr. G. 1.
Sutton, Director of Agriculture, and Mr. E. W.
Wilson, miller for the Peerless Flour Milling Co.

A. J. HOARE, A.A.C.L.



Jan. Feb Mar Apr. May June July Aug. Sept. Oct. Nov. Dec.
9 20 31 19 48 28 § 21 30 10 20 29 9 9728 o 20 30 0 20 3 10 19 23 9 38 3 9 20 3 W0 9 2B 8 72 30
Lo Ll Lot fom o . Lond - T e '

a00
600
)
3 \ /
N v
&
y\::; s A§
G I
o 2 N
s N [
560 : - =
' \ e / ! \\ A
N ! g i a7
C\) ' J[‘; ] }E\"/
S 4 ;
o ol o L i
8 gf,p?\\ /,-» . !
400 — % Y :
H AN l{\ / 1
§ A, ’i\ \\ ]
3 ! k . \ / '
RN i

Yy

[d]
<

/08.’ )

(R
[==]

Parés

T , QJ
. / -“:\\ + \ ! 3}0 \,
“ = ‘- P

200 Tt TN 1A AN, Y AN H )

e N S 1 + N4

N7 r”:\ N N\ /’, ~ do, \\ i’l S

N g | !/
T [y
LR ¥
Lo \\ f
0%)% C— .,,..3\\\% \"r/ s\'\ / ........«’//!
100 &;\9 > . o Ny o P, ! |
7 Lot | S ST
: -3¢ Fom e
y 0\ A g %
/f \ ’ I /7
\ e A} i [ESN T
o i o P Oem 2;‘[ N ,,O » \ycé /" TN 'IL..M
Or*f’:)'%'/'—"i} P R T '“‘P’/z ) o \o... T e 0" -
MLy 9! o P Qb G O O ™, S ~
¢ - N L)

Q L T

fevd

METROPOLITAN WATER SUPPLY b

Composition _of City Water throughout the Year 93]

i3
/

N B, In the case of the Reaction (pi) Curve the zero line represents neutrality

9/ Seits wnd Vo Cr

fod

Scale For

A reading of +12 represents 7| +12. ie apdof 83

70 sccompany the Annual Kepors of fire Govermment Mineraloglst and Anslysrs:

Scaiz for
Kordress, Myl & ph.




65

DIVISION VIII.

Report of the Chief Inspector of Explosives for the Year 1931.

The Under Secretary for BMines.

I have the honour to submit, for the information
of the Hon. the Minister for Mines, in compliance
with Seetion 45 of “The Explosives Act, 1895,” my
report on the working of the Branch for the year
1931.

The importations of explosives into the State dur-
ing the year showed an inerease on the quantity im-
ported during the previous twelve months, Five
separate shipments were received. On submission of
samples from each of these eonsignments to the
official heat test, satisfactory rvesults were obtained in
all cases. Tests for velocity of detonation as ob-
tained by the “Dautriche” method were also satis-
factory, the explosives maintaining a reasonably
high velocity of detonation during storage and until
such time as they were issued from the Woodman’s
Point Reserve.

TABLE

Table No. 1 shows the quantities of the various
xplosives imported into the State during the year:—

TABLE 1.

Importations of Baplosives into Western Australia
during 1931.

LExplosive. Quantity
in 1bs.

Gelignite . 565,500
(,d@tme Dyns unite 575,250
Blasting (lelatine 145,150
Por nnttod Explosives ... . 20,000
Powder—Blasting and Pollet 90,725
Detonators (number) ... 1,805,000
Tuse (yards) 1,987,200

Table No. II. hereunder gives a comparison of ex-
plosives imported into Western Australia during the
past five vears:—

II.

Comparison of Buplosives imported info Western Australia during the puast Five Years.

—e 1927, 1928. 1929. 1930. 1931.

1bs. Ibs. 1bs. 1bs. 1bs.
Gelignite 663,000 640,000 337,000 413,500 565,500
Gelatine Dynan:ute 428,000 487,500 405,000 447,000 575,250
Blasting Gelatine 85,000 127,500 233,500 220,000 145,150
Permitted Explosives 40,000 57,000 47,500 61,000 20,000
Powder—DBlasting and Pellet 221,000 152,250 207,500 150,000 90,725
Detonators—No. 2,269,000 1,480,000 975,000 1,075,000 1,805,000

Yards.
Fuse (Coils) 247,280 202,500 213,000 232,500 1,987,200

Table No. IIL., showing the distribution of the explosives,
indicate a mueh larger percentage used in gold mining to

is interesting inasmuch as the figures
other industries in which explosives are

used :—
TABLE IIL
Distribution and Conswmption of Baplosives for Years 1930 and 1931.
1930. 1931,
T Percentage of Percentage of

Tbs. total. Tbs. total.
Gold Mining 935,900 80-85 1,320,700 90-98
Agricultural and Land Clemmg 61,000 5-28 36,400 2-50

. Government Departments, moludmrf Rallwa.ys,

Public Works and Water Supphes 28,500 2-40 29,650 2-04
Quarrying ... . 86,500 7-49 37,150 256
Lead Mining .. 550 -04 150 0-01
Coal Mining ... 43,000 3-71 217,350 1-87
Tin Mining 650 0-05 200 0-01
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Lacenses, as per Table No. 1V., for the storage and
sale of explosives were issued during the year:—
TABLE 1V,

Licenses issued during 1931.

Magazines and stores which are licensed for the
storage of explosives have been inspeeted wherever
possible throughout the State, the number of these
inspeetions being 149. It is pleasing to note that it
was not found necessary to take proceedings against

For Magazines on Government Reserves . 46 ”

For Magazines used by Government Depa,ltments 28 any persons for breaches of the Explosives Act. The

ggglglﬁg:ﬁlsl:: fe:)r:‘;ﬁg gfneggl‘(,) z‘;:(}gr@erty 47 quantities of explosives found unfit for use through
Mode (a) 103 chemical deteriovation or otherwise was very small.
Mode (b) 2 m, J, - et  the L .
Fireworks only 214 ldble.§o. V. gives a list o‘i the gxploswm fmd the

Importation Licenses 2 quantities and the reasons for their destruction:—

TABLE V.

Destruction of Baplosives during 1931,

Remarks.

Date ; Place, Kind and Quantity.
- ‘ ; —

23-5-31 Wiluuna .| 100 detonators ..

20-7-31 Fremantle.., 2001bs. gunpowder

27-7-31 do. 45lbs. gelignite

With a view to determining the chemical purity
and Sldbllhv of explosives and their suitability for
use, the following tests were made:—

TABLE VI

Tests and Analyses made during 1931,

Heat Tests . 690
Analyses of D‘(ploslves 42
Fuse Tests 417
Fireworks tests . 24
Tests for velocity of dotonation 39
A.D.C. 10
Tests of detonators 56
Miscellaneous 15

Damaged by water,
Damaged by moisture.
Chemical deterioration.

Two new explosives were added to the authorised
list of Explosives to be imported into or manufac-

tured in Western Australia.

I desive to acknowledge the courtesy of the Com-
missioner of Police and his officers for the assistance
they have given to the Department during the year.

T. N. KIRTON,
Chief Inspector of Explosives.
4th April, 1932,

- By Authority :

FrED. WM. SiMpsoN, Government Printer, Perth.






