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STATE OF WESTERN AUSTRALIA,.

Report of the Department of Mines fof the State
of Western Australia for the Year 1933.

To the Hon. the Minister for Mines.

Sir,

I have the honour to submit the Annual Report of the Department for the year 1933, together

with reports from the officers controlling the various sub-departments, and comparative tables furnish-

ing statisties relative to the Mining Industry of the State.

Department of Mines,
Perth, 29th Mareh, 1934.

I have, ete.,

M. J. CALANCIIINI,
TUnder Seceretary for Mines.

DIVISION I.

The Houn. the Minister for Mines.

T have the honour to submit for your information
a report on the Mining Industry for the year 1933.

The value of the mineral output of the State for
the year was £3,059,957, an increase of £169,689
over the year 1932.

The production of Lead, Gypsum, Pottery Clay,
and Tantalite ores declined, but increases were re-
corded in Arsenic, Asbhestos, Coal, Copper, Felspar,
Glaueonite, Gold, Silver, and Tin.

The normal value of the Gold yield was
£2,706,683, being 88.46 per cent. of the total out-
put value.

The value of the Coal output was £289,806;
Arsenic, £36,753; Silver, £6,792; Asbestos, £4,917;
Tantalite, £2,170; Tin, £4,557; CGypsum, £3,686;
Glauconite, £1,745; TFelspar, £1,618, and Copper,
£1,132.

Dividends paid by mining companies amounted to
£534,661, in comparison with £217,968 in the pre-
ceding year. In addition, £31,250 were paid in
bonuses by one company, which also returned capital
to the extent of the same amount. (See Table 6.)

To the end of the year 1933 the total dividends
paid by mining companies amounted to £29,632,311.
To the same date the total value of the mineral pro-
duction was £183,768,349, of which the gold pro-
duction accounts for £170,156,848 based on normal

values; but premiums from sales of gold during
1920-1924 and 1930-1933 and payments under “The
Gold Bounty Act, 1930,” inereased by £7,682,318,
the totals of the mineral and gold produetions re-
spectively.

GOLD.

The gold yield shows an increase, being 31,646
fine ounces greater than in 1932, which was 94,989
fine ounces greater than in 1931. :

The average value per ton of ore treated in the
State as a whole fell from 38.37 shillings in 1932
to 34.05 shillings in 1933; in the East Coolgardie
Goldfileld, which produced approximately 56.50 per
cent, of the State’s reported yield, it fell from 44.07
shillings per ton to 37.23 shillings per ton. The
average values for the Wiluna and Mt. Maleolm
distriets were 23.41 and 30.87 shillings per ton re-
spectively, but the average inereased price of gold
dnring the year of over 80 per cent. would materi-
ally add to these values.

The tonnage of orve treated in 1933, 1,588,979 tons,
showed an increase of 261,958 tons over the year
1932.

Increased tonnages were produced from Rast
Coolgardie (116,053); Yilgarn (11,410); Murchison
(13,300); East Murchison (105,738); Dundas
(4,062} ; Phillips River (2,988); Coolgardie (2.673):



Broad Arrow (2,066); Mount Margaret (2,195);
North Coolgardie (1.471), and smaller inereases
from all the other flelds, with the exeeption of Yal-
200, which showed a decline of 1,646 tons.

There were increased outputs of gold from all the
fields, excepting Fast Coolgardie and Yalgoo, which
declined by 5,911 and 250 ounces respectively.

The acreage held under mining lease for all
minerals is 58,263 acres, being an inecrease of 4,144
acres when compared with 1932,

The area held for gold mining is greater by 4,534
acres, and for other minerals lesser by 390 acres.

The area held under prospecting aveas is 44,093
seres, including 2,753 acves for coal.

This is an increase of 11,162 acres on the area
held in 1932, but the avea held for coal deereased
by 1,642 acres.

The number of men engaged in all eclasses of
mining was 10,690, an inerease of 1,995 on the num-
her employed in 1932.

The number of men engaged in mining for min-
erals other than gold showed an increase of 78.
tantalite and
others,

There was a slight falling off in
lead mining, but increases in all
In gold mining there was an inercase of 2,333.
The average value of gold produced per man em-
ployved on gold mines was £328.43 in 1932, and

£262.48 in 1933, ealeulated at normal value.

The average tonnage raised per man was 164.37
tons, and in the previous year 172.85 tons, a de-
crease of 8.48 tons.

The examinations of miners under the provisions
of “The Mine Workers' Relief Act, 1932, which
superseded “The Miners’ Phihisis Aect, 1922,” were
continued during the year.

In the East Murchison field there was an inerease
of 18,320 fine ounces.

In the Black Range distriet there was a small
decrease in output, despite an increase in the ton-
nage treated.

At Barrambie a few prospeectors were at work.

At Birrigrin the nwmnber of men deecreased, and
the treatment plant was removed.

At Bellechambers only a small nunmber of prospec-
tors were at work, and the only production of any
extent was from the Georgina mine. At Cuwrran’s
Tind a small party was engaged prospecting and
treating sands on the old Red, White, and Blue mine.

At Haneock’s there was an inerease in the num-
ber of prospectors, and, although a small produetion
was reported, nothing of note was discovered.

At Jonesville there was increased activity.

The “Swan Bitter” and “North End” mines were
consistent producers, and appear fto be of much
promise.

At Maninga Marley there was also an inecrease in
the prospectors at work, but very little production.

At Montague and Nungarra small outpuls were
recorded. ' '

At Sandstone the number of men employed in-
ereased, but no new discoveries were reported.

The “Lady Mary,” “Bonny Note,” and “Dalma-
{ian” each reported a good output.

At Youanmi the number at work was small.

The only production was a small one from the
old Vounanmi mine. Towards the end of the year

an option over this mine was taken by a London
company, and preparations made to carry out a
programme of diamond drilling early in the new
yvear. If the vesults are encouraging the mine will
be re-opened.

In the Lawlers distriet mining has shown increased
activity, but returns have not been up to expecta-
tions.  Outputs were reported from Kathleen Valley,
Marshall’s Pool, and Mt. Sir Samuel, in addition
to Lawlers itself, and the production was slightly
in excess of the previous year.

In the Wiluna distvict theve was an inereased yield,
mainly due to the enhanced production of the
Wiluna Gold Mines, Limited. TIn the outlying cen-
tres there was considerable activity, and returns were
reported from Cole’s Find, Corboy’s Find, Diorite,
Kingston, Mt. Enreka, Mt. Keith, New England, and
Waldeek’s Find.  The outlook for Wiluna is most
promising,

The Murchison field had an inerease of 646 fine
ounees.

In the Meekatharra district there was an inereased
output.

The principal econtributor was, as hitherto, Meeka-
tharra itself, but crushings were also reported from
Abbott’s, Bourke’s Find, Burnakura, Garden Gully,
Gabanmtha, Gum Creek, Holden’s Find, Jilawarra,
Meekathavea Hills, Mt. Maitland, Nannine, Quinn’s,
Ruby Well, State Well, Yaloginda, and Wanganui.
Throughout the district prospecting was very active.

In the Cue distriet theve was a small increase, and
the istate battery at Cue was fully employed through-
out the year. Outputs were reported from Cue,
Pehring Pool, Cuddingwarra, and Mindoolah.

At Cuddingwarra borving was still being done on
the Big Bell leases.

At Reedy’s active work is in progress on the
Triton mine, and the future of this property is ve-
garded to he most promising. Throughout the dis-
triet there has been inereased activity in mining.

In the Day Dawn district there was a decrease.
The distriet is heing well prospected and a good
numberr of men are working, but no new develop-
ments. of note were noted.

In the Mt. Magnet district there was a small in-
crease.

In the immediate vieinity of Mt. Magnet there
has been a very marked vevival. The Hill 60 mine,
which has been a consistent producer, was acquired
by an English company, which has been carrying out
an extensive programme of exploration and develop-
went. It is understood that the results are most
promising, and the erection af an early date of a
treatment plang is probable.

The alluvial deep lead at Boogardie was largely

abandoned, only a few crushings from alluvial
¢laims being reported.  Crushings were reported

from Lennonville, where several prospectors were at
work; also Paynesville, but the Moyagee centre was
almost deserted and no production was recorded.

The Peak Hill goldfield had an inerease of 903
fine ounces.

1a the immediate vieinity of Peak IIill there was
a marked inerease in activity, and most of the old
mines were again working.

Crushings were reported from Jimble Bar, Mt.
Qeabrook, Murphy’s Well, and a small one from Wil-
thorpe.



At Florseshoe nothing was done on the manganese
deposits, hut a few prospectors were at work.

The Yalgoo field had a deerease of 250 fine ounces.

In the immediate vieinity of Yalgoo wmining was
somewhat quiet, but in most of the outlying centres
many prospectors were operating.

At Goodingnow there was inereased activity, and a
number of good crushings weve veported. Outputs
were also recorded from Bilberatha, Carlaminda,
Field’s Find, Gullewa, Messenger’s Patch, Mt. Gib-
son, Noongal, Retaliation, Rothsay, Warda Warra,
and Warriedar.

The Mt. Margaret fleld had an inevease of 3.932
fine ounces.

In the Mt. Margarvet distriet
ducing centres were Burtville,
Varden, Ida H, and Erlistoun. The old Lancefield
mine was re-opened in August, after being eclosed
down for many vears. A strong company has heen
formed to develop it, and it is predicted that its
future is promising. A good many men are already
employed. Throughout the distriet prospecting was
active. The reported find from the Livesey Rances.
referred to in last vear’'s report, was not conflrmail
on investigation.

the prineipal pro-
Hawlk’s Nest, Mt.

In the Mt. Morgans district there was consider-
able activity at Morgans, and the development work
done on the “Renown” group of leases is very pro-
mising. A good deal of activity has also heen in evi-
dence on the Westralia Mt. Morgans mine, where
a plant for retreatment of a large dump has been
erected. A new find was veported from a locality
about 16 miles south of Linden and several prospect-
ing areas were taken up, but it is too early yet to
form an opinion as to its permanence.

At Murrin some good erushings were obtained, and
at Linden the “Bindah” mine, which had been shut
down for some years, again entered the list of pro-
ducers. The prospects of the distriet generally are
hrighter than they have been for vears.

In the Mt. Maleolm district there was a small in-
crease.  As hitherto, the ehief production was from
the Sons of Gwalia mine, which continues its poliey
of active development and production. Crushings
were also reported from several small shows in the
reighhourhood of Teonora. Tn the outlving centres
a large number cf prospectors were working, and
returns were reported fom Cardinia, King of the
Mills, T.ake Darlot, Maleolm. Mertondale, Mt, Clif-
ford, Randwick, Waite Kauri. and Wehster’s Find.
Generally speaking, mining thronghont the distriet
wag very brisk. The Coolgardie field had an inerease
of 1,546 fine ounces. A great deal of prospecting
was going on in the immediate vieinity of Coolgar-
die, where also the Western Mining Corporation was
testing by diamond drill the “Big Blow” and other
properties.

The State mill was kept going at high pressure.
At Tindals nothing of note transpired.

Trom Gibraltar some erushings were reported.
and a good deal of prospeeting was in evidence.

Crushings were also veported from Burbanks and
Bonnicvale.

At Widgiemooltha a loeal syndicate has evected a
10-head mill, and anticipate being kept fully ocen-
pied by the many prospectors now in the locality.

At Tarkinville a few alluvial workers are still
searching,

At Jourdie Hills the old “Wealth of Nations” mine
was again taken up, and a programme of develop-
ment work is being earried out. At Higginsville a
compauy operating the “Two Boys” mine has erected
a 5-head mill, and the prospeets of the property are
encouraging.

From St. Ives some erushings were reported, and
prospecting was active.

In the Kunanalling distriet the “Star of Freman-
tle” and “Melva Maie¢” mines have been re-opened,
and development is proceeding. A good deal of work
is in progress in this distriet, and outputs were re-
ported from Carbine, 25-Mile, and Chadwin.

The North Coolgardie field had an increase of
4,213 f(ine ounces.

In the Menzies district there has been marked
activity in the neighhourhood of Menzies, and sev-
eral good crughings have been reported. A privately-
owned treatment plant has been kept fully occupied.

At Yundaga only a small amount of work was
going on.

At Comet Vale the Sand Queen-Gladsome mine
was still under exemption, bvt is expected to be
actively developed shortly.

At Mt. Ida the Timoni syndicate is actively de-
veloping the property, and the ouflook is encuurag-
ing. In the Ularring district some very rich ore was
unearthed on the old Lady Gladys mine at Mulline,
and sensational wyields obtained. Tf the veef lives
down it will he a big producer; clsewhere nothing
of note franspired.

In the Yerilla distriet there was a good deal of
activity at Yarri, and some promising finds were re-
ported, including one of gold in porphyry which is
unique, and the development of which will be watched
with interest.

At Edjudina much prospecting was going on.

At Yarri the State mill treated an inereased ton-
nage.

In the Niagara distriet there was not any marked
change. Refurns were reported from Jessop’s Well,
Kookynie, Niagara, and Tampa, but no new finds
were rvecorded.

The North-East Coolgardie field had an inerease
of 194 fine ounces.

Mining throughout this ficld was quiet, and no new
finds were reported. Outputs were reported from
Kanowna, Kalpini, Gordon, Jubilee, and Mulgabbie.

In the Kurnalpi distriet there was a small output,
but generally matters weve quiet.

The Broad Arrow field had an increase of 2,443
fine ounces. This field was again the scene of great
activity by prospectors. The State mill at Ora Banda
was busily oceupied, and put through an increased
tonnage. So promising is the field that the Govern-
ment put in hand an extension of the Goldfields
Water Scheme to Ora Banda.

At Ora Banda itself much work is in progress, and
at Grant’s Pateh several properties are being worked
and tested by eompanies. and a good deal of suecess
has heen recorded.  Returns were reported from
PBroad Arrow, Ora Banda, Siberia, Black Flag, Pad-
dington, Fenbark, (rass Pateh, also Bardoe, where
the Bardoe Consolidated Company is aectively de-
veloping its property, and a large number of pros-
peetors is also at work.

The outlook for this field is excellent,



In the Bast Coolgardie goldfield the number of men
engaged in mining was 3,275, and in 1932, 2,911, an
inerease of 364. This goldfield gave employment to
over 33 per cent. of the number of men engaged in
gold mining, and the reported production for the
year was 359,708 fine ounces, over 56 per cent. of
the total reported yield. The tonnage treated was
820,861 tons, being 116,054 tons greater than 1932.
The yield showed a decrease of 5,912 fine ounces on
the preceding year. The average grade of the ore
per ton fell from 44.07 in 1932 to 37.23 shillings
in 1932, The “Lake View and Star” mine main-
tained its position as the premier producer, and on
this mine a large amount of development work was
done and a big increase in ore reserves made.

At all the other large mines steady progress was
maintained. The “Great Boulder” proposes to ereet a
new treatment plant in the coming year. At the
north end of the fleld the Broken Hill Proprietary
C'ompany completed the evection of a treatment plant
on the Hannans North. Throughout the field several
old mines arve being re-opened and exploratory work
undertaken, and a large amount of diamond drilling
is in evidenece. The State mill has been kept going
continuously, and will probably have to be enlarged
shortly.

At Hampton Plains, Binduli, Golden Ridge, Mt.
Monger, and Boorara many prospectors were at
work.

From the Bulong distriet ernshings were reported,
but no new developments transpirved.

The Yilgarn field had an increase of 7,578 fine
ounees.

At Bullfineh there was econsiderable activity, and a
large number of crushings was reported.

At Corinthia and Ennuin prospecting was active,
and good returns were obtained.

In the Golden Valley centre there was a substan-
tial preduction, and the “Radio” and “Radio Deeps”
were again consistent producers. Outputs were also
reported from Holleton, Hope’s Hill, Kennyville,
Marve! Loch, Mt. Jackson, Parker’s Range, South-
ern Cross, and Westonia. At the latter centre the
principal activity was by the Princess Royal Com-
pany. Throughout this goldfield prospecting was
most active, and the outlook is exceedingly promis-
ing. . JEE
The Dundas field had an increase of 1,737 fine
ounces. On the Norseman gold mine a vigorous
poliey of development was ecarried out, and an addi-
tional treatment plant was in course of erection. At
the Phoenix mine a great deal of development work
was also done, and indications are promising. Sev-
eral prospecting shows have also been producing ore,
and the State battery has been kept fully occupied.

The Phillips River field had an inerease of 772
fine ounces. Mining in this field was very active.

The Hatter’s Hill centre was responsible for a
good proportion of the output.

At Xundip the Beryl Gold Mines, Limited. were
carrying out diamond drilling operations, and had
some very encouraging results. Batteries were in op-
eration at Hatter’s Hill, Kundip, and Ravensthorpe,
and accounted for much of the inecreased activity.
The outlook is decidedly promising.

The Pilbara field had an increase of 968 fine
cunces.” A fair number of prospectors were working
throughout this field. In the vieinity of Marble Bar
a strong English company has acquired the “Apex”

mine, and it is proposed to actively develop it forth-
with,

At Nullagine attention is being given to the “con-
glomerates,” and it is hoped to interest English inves-
tors in developing them. Crushings were reported
from Marble Bar, Bamboo Creek, Lalla Rookh, and
a couple of other centres, and inereased tonnages
were treated at the State mills at Marble Bar and
Bamboo Creek.

There was not any production from the West
Kimberley goldfield and no mining work was being
done.

The Ashburton goldfield recorded an increase of
24 fine ounces, the Gaseoyne goldfield an increase of
26 fine ounces, and the Kimberley goldfield an in-
crease of 118 fine ounces. In the two former,
mining was almost entively vestricted to fos-
sicking for alluvial. In Ximberley there was
some activity in the neighbourhood of Mt.
Dockerell, where several prospectors were at
work. TFrom districts outside the proclaimed
goldfields productions were veported from West Pil-
bara, wherve the lack of crushing facilities has been
a retarding factor. However, towards the close of
the year two companies took preliminary steps to
engage in operations there, and, if developments are
encouraging, intend to establish crushing facilities.
This would result in increased activity throughout
the field. Also from Burracoppin, where an average
of eight men has been employed, and Toodyay,
where an average number of 15 prospectors was
eperating at Jumperdine. It is stated a ecrushing
plant will shortly be erected at this centre.

TIN.

The quantity of tin exported was 37 tons, valued
at £4,557, a decrease in tonnage of two tons, but in-
crease in value of £1,262. The production reported
was 12.50 tons, valued at £1,494, from the Pilbara
field, and three tons, valued at £413, from the Green-
bushes field. In the latter field there was not any
improvement.

TANTALITE.
Eight tons, valued at 2,170, were exported; a de-
¢rease in tonnage of two tons, and in value of £514.
This was all produced in the Pilbara field.

COPPER.

Thirty-five (35) tons of copper, valued at £1,132,
were exported, but there was not any reported pro-
duction.

LEAD.

One (1) ton of lead, valued at £13, was exported,
and a similar amount was reported as produced in
the State generally, i.e., outside any proclaimed
field.

Mining in the Northampton field was practically
at a standstill, and no ore was produced.

COAL.

The output of coal was 458,399 tons, being 42,680
tons greater than in 1932. The whole output was
from Collie, the deposits at Wilga remaining un-
worked.

The number of men employed, 626, was greater by
22 ‘men than in 1932, and the output per man was, in
1932, 688 tons, and in 1933, 732 tons. There was not
any change of note in the Collie field during the
year.



OIL.

The Freney Kimberley Company continued boring
operations, but without any success. Towards the
end of the vear an oil geologist arrived from Eng-
land, to inspect and report on the areas held by the
company. The Wooramel holdings were also pro-
spected by the licensees, who are now contemplating
further intensive operations.

On the South-West coastal areas prospecting was
continued, and a certain amount of shallow boring
done without any success.

ASBESTOS.

The reported production was 266 tons, valued at
£4,917; an inerease in tonnage of 15G tons, and in
value of £3,155. '

In the West Pilbara distriet 259 tons, valued at
£4,687, were raised, and in the Pilbara goldfield seven
tons, valued at £230.

OTHER MINERALS.
The quantity of silver obtained as a bhy-produet
and exported was 67,036 ounces, valued at £6,792;
an inerease in ounces of 8,751 and in value of £1,188.

Lead and silver lead amounted to five tons, valued
at £565; a decrease in tonnage of three tons and in
value of £57. Also 1,331 tons of arsenie, valued at

£36,753, and 453 tons of felspar, valued at £1,618.
The production was reported of 349 tons of glau-

conite, valued at £1,745, and 2,608 tons of gypsum,
valued at £3,686.

MINING GENERALLY.

The Western Australian gold production was 63.59
per cent. of the total for Australasia, and in the
preceding year 68.09 per cent.

There was not any marked improvement in min-
ing for base metals, as the low prices ruling for most
of them militated against any inerease in activity.

In gold mining there was a wonderful advanee,
the great improvement noted in the previous year
being more than maintained. The principal factors
responsible for this are, of course, the enhanced
price of gold and the high rate of exchange. For
the last four (4) years there has been a steady rise

7

in the figures of output. It is confidently anticipated
that inerease in production will continue for some
vears. Recently a considerable amount of eapital has
been coming to the State for investment in the indus-
try, and extensive prospecting operations by way of
aerial and geophysical surveys are being earried out.

The policy of assisting prospectors with loans of
equipment, ete., was superseded in May by the in-
auguration of a scheme on a more generous basis.
Under this soms 3,000 applications were received and
considered; 2146 applicants were approved and
sent into the field.

At the end of the year there were 1,700 men at
work, and the majority of them had raised gold-
bearing ore. The cost of this scheme to the end of
the year was £30,465 9s. 4d., while refunds of sus-
tenance payments totalled £1.245. The scheme was
then in full swing, and a considerable amount of
prospectors’ ore was awaiting treatment.

Several parties have been most successful, having v

struck rich veins, which yielded sufficient to relieve
them of financial troubles for a long time. The men
assisted were all destitute, and undoubtedly the seheme
has done a lot of good, not only from a mining point
of view, but in relieving unemployment and also in
restoring the men’s morale and giving them an op-
portunity which exists in practically no other in-
dustry of obtaining by their lahours sudden wealth.

Including applications dealt with prior to the com-
mencement of the new scheme 862 new parties, com-
prising 2,186 men, and extensions to 23 existing par-
ties, comprising 60 men, were approved, a total of
885 parties, comprising 2246 men. The expendi-
ture thereon totalled £30,709 3s. 2d. At the close of

the year 660 parties, totalling 1,700 men, were oper;//

ating.

The area held under prospecting areas for gold
and minerals, apart from coal, viz., 41.340 acres, is
greater by 12 804 acres than in the preceding year,
indicative of the great amount of prospecting now
going on.

The expenditure incurred in rendering assistance
to mine owners and the industry generally under the
provisions of the Mining Development Aect totalled
£50,807 6s. 4d., and in the preceding year £24,080
10s. 8d.
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Parr IT.—-MINERALS RAISED.

TasLe 1.

Quantity and Value of Minerals produced during Years 1932 and 1933.

Deseription of Minerals.

Argenic (exported), statute tons

Asbestos (reported), statute tons

Coal (raised), statute tons

Copper (exported), statute tons

Pelspar (exported), statute tons

Glauconite (reported), statute tons

Gold (exported and minted), fine ozs.

Gypsum (reported), statute tons

Lead (in Concentrates) (reported), statute tons ...
Lead and Silver Lead Ore (exported), statute tons
Pottery Clay (raised), statute tons .
Silver (exported), fine ozs. ...

Tantalite (exported), statute tons ...

Tin (exported), statute tons

Increase or Decrease
1932. 1983. for Year compared
— with 1932.
Quantity. | Value. | Quantity. | Value. Quantity. | Value.
£ £ £
1,477 26,161 1,331 36,7563 | — 146 | - 10,692
110 1,762 266 4917 | +~ 156 | + 3,155
415,719 270,630 458,399 289,806 | - 42,680 | -+ 19,176
35 1482 | + 35 + 1,132
361 1,399 453 1,618 | + 92 | + 219
186 930 349 1,745 | + 163 | 4+ 815
605,561 1*2,572,260 637,207 |*2,706,683 | 1 31,646 | -+ 134,423
3,647 5,354 2,608 3,686 1 — 1,039 | — 1,668
1 131 + 1| 4 13
8 112 5 55| — 3] — 57
76 47 — 76 | — 47
58,285 5,604 67,036 6,792 | + 8,751 | + 1,188
10 2,684 8 2,170 | — 2| — 514
39 3,295 37 4,557 | — 2| 4+ 1262
£2,890,238 £3,059,927 1 £169,689

* The value of fine gold is computed at £4 4s. 11-45d. per ounce, in addition £1,831,383 and £2,179,571 were received
by Producers for years 1932 and 1933 respectively.

TasLe 2.

Value and Percentage of Mineral Ezports in relation to the Value
of Total EBxports from Western Australio.

Mineral Exports
Year. Total Exports. (exclusive of Percentage.
Coal).
£ £

1902 9,051,358 7,530,319 83-20
1903 10,324,732 8,727,060 84-53
T 1904 10,271,489 8,625,676 83-98
1905 9,871,019 7,731,954 78-33
1906 9,832,679 7,670,305 76-99
1907 ... 9,904,860 7,544,992 7617
1908 ... 9,518,020 7,151,317 75-13
1909 ... 8,860,494 5,906,673 66-66
1910 8,299,781 4,795,654 57-78
1911 ... 10,606,863 7,171,638 67-61
1912 ... 8,941,008 5,462,499 6109
19:3 ... . 9,128,607 4,608,188 50-48
1914 8,406,182 3,970,182 47-23
1915 6,291,934 2,969,502 47-19
1916 10,878,153 6,842,621 62-92
1917 9,323,229 5,022,694 53-87
1918 6,431,834 2,102,923 30-34
1919 14,279,240 6,236,585 43-67
1920 15,149,323 3,096,849 20-44
1921 10,331,405 1,373,810 13-30
1922 11,848,025 2,875,402 2427
1923 11,999,500 3,259,476 27-16
1924 13,808,910 1,424,319 13-24
1925 13,642,852 173,126 1-27
1926 ... 14,668,184 1,597,698 10-89
1927 ... 15,805,120 472,041 2-99
1928 ... . 16,911,932 996,099 5-88
1929 16,660,742 1,802,709 10-82
1930 19,016,639 6,370,396 33-49
1931 14,266,650 4,333,421 30-37
1932 16,771,465 5,657,870 33-74
1933 18,098,214 5,328,869 2944
Total since 1902 39-18

379,700,443

148,732,867
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TaprLE 5.
Showing for every Goldfield the amount of Gold reported to the Mines Department as requived by the

Regulations; also the percentage for the several Goldfields of the total reported, and the average value
of the Glold per ton of ore treated.

Reported Yield.

Tercentage for each Average Value of Cold

i
Cioldtield. ~ t % Coldfield [ per ton of Qre treated.
1932. | 1983, | - - | | —- -
Y | 1932, | 1933. 1932 1933.
i i !

fine ozs. fine ozs. | . shillings. shillings.

1. Kimberley 64 182 <011 -029
2. Pilbara ... 3,940 4,908 -657 771 105-62 98-03

3. Ashburton 11 35 -002 -006 191-88
4. Gascoyne 26 -004 111-37
5 Peak Hill 2,191 3,094 -365 -436 27-97 37-00
G. Tast Murchison... 105,742+ 124,062 17-641 19-478 26-07 23-44
7. Murchison 27,460 28,106 4-581 4-413 36-04 30-59
8. Yalgoo ... 5,426 5,176 -905 -818 43-28 48-83
9. Mt. Margaret ... 45,686 49,618 7-622 7-1780 28-89 30-87

10. North Coolgardie 6,384 10,597 1-065 1-664 89-02 119-01
11. Broad Arrow ... 8,281 10,724 1-382 1-684 - 74-01 78-73
12. North-East Coolgardie 894 1,088 -149 171 69-68 68-54
13. Bast Coolgardie 365,620 | 359,708 60996 56-475 4407 37-23
14, Coolgardie 9,271 . 10,817 1-547 1-698 59-77 57-97
15, Yilgarn ... 14,778 22,3566 2465 3-510 56-53 56-49
16 Dundas ... e | 2,501 4,238 417 -665 47-34 42-10
17. Phillips River ... 617 1,389 -103 -218 4894 29-06
State generall 555 | 804 092 126 109-71 249-43
Totals and averages ... e 599,421 636,928 100-000 l 100-000 38-37 | 34-05
| i

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 Mint, 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.

TarLE 4.

Averages of Qold Ore raised and treated, and Gold produced therefrom, per man employed on the several Goldfields of
the State, during 1932 and 1933.

1932. 1933,

Tons of Clold Ore | Fine ounces of Gold § Tons of Gold Ore | Fine ounces of Ciold
raised and treated. | produced therefrom. j raised and treated. | produced therefrom.

Joldfield.
Per man ['er man Per man Per man Per man Per man Per man Per man
employed 9{“]‘10) P‘gj employed eslploy ed{ employed eglployeczl employed ean}oyec(ij
under |&bovean ander | 2boveand under | &bovean under | &bovean
around under ground under eround under ound under
® : ground. : ground. S : ground. & ° | ground.
tons. tons. fine ozs. | fine ozs. tons. tons. fine ozs. | fine ozs.
1. Kimberley .
2. Pilbara 60-94 30-18 6604 3270 43-85 27-98 50-60 32-29
3. Asbburton ... ‘
4. Gascoyne e 20-00 10-00 26-22 13-11
5. Peak Hill ... ol 229-42 102-35 73-07 32-60 222-02 92-26 96-69 40-18
6. Hast Murchison s | 543450 296-03 166-48 90-68 596-44 32655 16432 §9-97
7. Murchison ... v 193-24 82-57 79-69 34-05 148-71 66-98 51-76 24-13
8. Yalgoo 53-52 2710 27-02 13-68 44.-80 2234 25-75 12-84
9. Mt. Margaret wo | 350-81 218-47 118-88 74-03 315-37 176-66 11459 64-19
10. North Coolgardie ... 40-08 18-74 41-04 19-20 32-19 14-19 45-09 19-88
11. Broad Arrow 69-38 30-96 54-38 24-27 | 53-08 2324 49-19 | 21-53
12. North-East Coolgardie 30-28 ; 13-13 19-08 828 25-78 9-79 20-92 7-84
13. East Coolgardie .| 43940 . 245-75 227217 127-11 430-45 250 - 64 188-62 | 109-83
14. Coolgardie ... 60-73 | 26-89 57416 16-46 50-00 19-99 34-12 ' 138-64
15. Yilgarn ... | 151-08 | 67-50 100-23 44-78 139-50 71-38 92-76 '+ 47-46
16. Dundas ... | 121-33 49-88 67-03 27-55 131-55 58-97 65-20 | 29-23
17. DPhillips River 26-78 18-46 13-80 9-52 126-84 67-65 43-40 23-14

Total Averages ... 331-40 172-85 148-25 77-32 309-86 164-37 12421 6589
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TaBLE 5.

Output of Gold from the several States of Australasia, the Northern Terrtory, Papun, and the
Dominion of New Zealand during 1933.

Percentage of Total.
R Output of Gold. Value.*
Output of Output of
Commonwealth. Australasia.
. Fine ozs. £

1. Western Australia 637,207 2,706,683 75829 63588

2. Victoria ... 58,183 247,145 6-924 5+806

3. New South Wales . 29,252 124,254 3-481 2:919

4. Queensland 91,997 390,779 10-948 9-181

5. Papua 9,991 42,439 1-189 -997

6. Tasmania v 6,672 28,341 -794 . 666

7. South Australia 6,361 217,020 JTBT .635

8. Northern Territory 659 2,799 078 .066

9. New Zealand 161,755 687,092 16-142

1,002,077 4,256,522 100-000 100000

* Exclusive of Premium.
TasLE 6,
Dividends, ete., paid by Western Australian Mining Companies during 1933 and Total to date.
(Compiled from information supplied by the Government Statistician’s Office.)
Dividends.
Capital
Goldfield. Name of Company. Bonus. retumed. Grand total
1933. paid to end
1933.
£ £ £ £

Peak Hill Various Companies .. . 160,666
East Murchison do. do. 437,968
Murchison do. do. e 1,992,670
Mt. Margaret Sons of Gwalia, Ltd. 48,750 1,193,488
Do. Various Companies 376,213
North Coolgardie do. do. 575,032
North-Tast Coolgardie do. do. 89,854
East Coolgardie Associated G.Ms. of W.A. (New), Ltd. 29,768 44,652
Do. Boulder Perseverance, Limited 37,438 1,603,294
Do. Golden Horseshoe (New), Litd. () 217,600 217,500
Do. Great Boulder Proprietary G.Ms., Ltd. 65,625 6,217,217
Do. Lake View and Star, Limited ... e 270,000 335,000
Do. North Kalgurli (1912), Limited . 18,750 18,750
Do. South Kalgurli Consolidated, Lid. (a) 31,250 | (b) 31,250 31,250 596,251
Do. Other Companies .. 14,882,837
Coolgardie Various Compames . 339,495
Yilgarn Princess Royal G.M. Co., No Lmblhby . 5,600 5,600
Do. Other Companies .. . . 513,199
Dundas Various Compa,mes 222,625
31,250 31,250 534,681 £29,632,311

(o) In addition to £31,250 in 1932.

(b) In addition to £62,500 in 1932,

(c) £55,000 returned in 1932.



Fite - DIAGRAM. Fine
Ounces. of Gold output showing rhe amount in fine ounces of Gold exported & received af the Qunces.
Perth Mint from rhe Year (906 onwards.
2300000, —12.300.000
2.200000] ~12.200.000
2100000 - 2.100.000
20000001 1 — 2.000.000
1900000 — 1.900.000
1800000 — - 1.800.000
1.700000 — - 1.700.000
1600000 {— —1.600000
1500000 — 1.500.000
1400000+ —1.400000
1.300.000 — —{1.300.000
1.200000 +— — 1200000
1.100.000 +— — 1100000
1.000000 — 1.000.000
960000 |— -\ 900000
800000 -1 800000
700000 - 700000
600000 |- - 600000
500000 - -4 500000
400.000 - - 400000
300000+ -1 300000
200000+ - 200.000
100,000 — - 100.000
Year 1906 | 1907 | 1908 | 1909 | IS0 | ISl | 1912 | (913 | 19!4 | 9I5| 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1924 | 1925 | 1926 | 1927 | 1928 | 1929 | 1930 | 193] | 1932 | 1933 Year
1933.

Note — Previous Fo 1906, Gold Produced, 14871687 Fine Ozs.
Peak Year 1903, Gold Produced, 206480/

"

"
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TasLe 7.

Quantity and Value of Minerals, other than Gold, reported to the Mines Department
during 1933.

1933 Increase or Decrease for Year
' as compared with 1932.
Goldfield, District, or Mineral Field. _
Quantity. l Velue. Quantity. l Value.
i
tons. 2 £ tons. 1 £
{
BLACK TIN.
Pilbara Goldfield (Marble Bar District) 12-50 1,494 -+ 5-50 | 4 810
Greenbushes Mineral Field ... 3-00 413 — 5-25 | — 312
Total ... 1550 1,907 I + 25 |+ 498
ASBESTOS.
Pilbara Goldfield (Marble Bar District) 700 | 230 + 7:00 ! - 230
State generally (West Pilbara) 259-00 { 4,687 4+ 149-05 | + 2,925
Total ... .. .. 266:00 | 4,917 4+ 156-05 | + 3,155
GYPSUM.
Yilgarn Goldfield (Yellowdine) 602-00 602 4+ 236 -+ 236
State generally (Baandee) 503-00 754 — 1,442 — 2,163
(Woolundra) 1,503-00 2,330 4 167 -+ 259
Total 2,608-00 3,686 — 1,039 —_ 1,668
FELSPAR.
Coolgardie G.F. (Coolgardie) 453 1,618 + 92 A 219
453 1,618 + 92 1 + 219
GLAUCONITE.
State generally (Moora District) ! 349 [ 1,745 + 163 l + 815
349 ! 1,745 +o1e |+ 815
TANTALITE.
Pilbara Goldfield (Marble Bar District) 8 2,170 — 2 — 514
8 2,170 — 2 — 514
LEAD.
State Generally 1 | 13 -+ 1 -+ 13
1 ‘ 13+ 1 + 13

The low prices offering for ores and concentrates
containing base metals, and for the metals themselves,
prevailed throughout the year 1933. The number of
men reported as being engaged in the winmng of
minerals other than gold showed a substantial in-
crease, but is accounted for by a mild revival in fin
mining at Greenbushes, more men being employed
at Collie, as reflected in the inerease in the outpnt
of coal as shown in Tabhle 8, and the inclusion of men
employed on the arsenic plant at Wiluna, not being

previously reported separately. There were increases
in the guantities of asbestos reported, as the local
product met with a larger demand, not only in Perth,
hut also in the Eastern States. The quantity of
tantalite entered for export. and the amount of
gypsum- raised, both declined, the latter mainly on
aceount of some of the deposits becoming worked
out. The value of felspar, glauconite, silver, and tin
all showed increases.



TasLe 8.

Quantity of Coul raised during 1932 and 1933, estimated Value thereof, Number of Nlen employed, and
Output per Man.

Men employed. Quantity raised.
. . Quantity | Estimated | o Tor o
Coalfield. Yoar raised. Value. E Per Man em- Pleor géar;b(::le
Above | Under- ployed under- gn dy ' under

ground. !1 ground. ground. ground.
S ! : -

tons. £ 1 l tons. tons.

1932 415,719 270,630 ‘ 120 l 484 859 688

Collie II i
1933 458,399 289,806 ‘ 119 | 507 904 732

There was an improvement all round in the 1933 figures, when compared with, 1932 results. The output showed an
increase of 42,680 tons of an estimated value of £19,176 ; the average number of men employed increased by 22 and the
production per man engaged underground and the total number employed increased by 45 and 44 tons respectively.

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

Tapre 9.

Total Number and Acreage of Leases and Prospecting Areas held for Mining on 31st December,
' 1932 and 1933.

1932. 1933.
Description of Leases. T
No. Acreage. No. Acreage.
Gold Mining leages on Crown land ... 538 8,715 803 13,163
»  private property 4 82 8 168
Mmeml Ioases on Crown land 197 45,222 177 44,832
,» private property .. 4 100 4 100
Prospeotmg Areas 1,694 32,931 2,276 44,093
2,437 87,050 - 3,268 102,356

The total number of leases held for mining purposes inereased by 249, and the area by 4,144 acres, as compared with

the year 1932. The number of leases for gold mining increased by 269 and the area by 4,534 acres. The number of min-
eral leases decreased by 20 and the area by 390 acres.

For the year 1932 the number of prospecting areas held was 1,694, of a total acreage of ‘32 031, ineluding 2 areas
of 4,395 acres for coal.

For the year 1933 the number of prospecting areas held was 2,276, of a total acreage of 44,093, including 3 areas of
2,753 acres for coal.
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DIACRAM
Of the Coal Output - Shewing Quantity & Value as reporfed to Mines Dep! from 1906 onwards
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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 1925 onwards
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Parr IV...MEN EMPLOYED.

TasLe 10,

Average number of Men engaged in Mining during 1932 and 1933.

l Reef or Lode.

Alluvial. Total.
Goldfield. Distriet.
1932, 1933. 1932. 1933. 1932. 1933.
1. Kimberley 4 3 4 3
S Marble Bar 94 140 8 1 102 141
2. Pilbara { Nullagine 11 7 2 4 13 11
3. Ashburton 2 . 2 2 4 2
4. Gascoyne ... 2 2 . 2 2
5. Peak Hill ... 65 1 . . 65 Vi
Lawlers 64 82 6 . 70 82
6. Tast Murchison ... Wiluna . 905 1,063 . . 905 1,063
Black Range . 195 234 1 . 196 234
Cue ... : 178 327 . . 178 327
7 Murchison Meckatharra ... 272 364 . 272 364
- uroh Day Dawn ... 83 135 . 83 135
L Mt. Magnet ... ; 251 339 . 251 339
8. Yalgoo i 393 403 . 393 403
Mt. Morgans ... ! 94 | 148 . . 94 148
9, Mt. Margaret Mt. Malcolm ... 419 461 9 15 428 476
Mt. Margaret 102 149 . . 102 149
f Menzies 120 181 3 6 123 187
S ! Ularring 56 106 . 2 56 108
10. North Coolgardie Niagara 51 5 6 g 57 73
) Yerilla 98 160 2 5 100 165
11. Broad Arrow 307 482 11 16 318 498
- . S | Kanowna . 57 91 4 9 61 100
12. North-East Coolgardie ... } Kurnalpi 26 33 3 4 929 27
N : East Coolgardie 2,811 | 3,151 40 41 2,851 | 3,195
13. East Coolgardie ... Bulong 57 - 3 3 60 80
14, Coolgardi Coolgardie 415 600 124 63 39 663
- Lootgarale A | Kunanalling ... 5 122 6 8 81 130
15. Yilgarn 329 468 1 3 330 41
16. Dundas ... 90 142 2 3 92 145
17. Phillips River 58 60 . . 58 60
State generally 66 32 66 32
"Total—Gold Mining . ; 7744 | 9,701 239 199 | 7,983 | 9,900
MINERALS OTHER THAN (GOLD.
A sbestos J Pilbara . 2 . . . 2
£ . West Pilbara 8 7 . . 8 7
Arsenic ... Wiluna e 35 . . - 35
Coal ... Collie ... 604 626 . . 604 626
Glauconite ... Moora ... 2 3 . . 2 3
State generally 14 20 . . 14 20
Gypsum { Yilgarn ... 5 7 . . 5 7
Tantalite ... Pilbara . 20 15 . . 20 15
T Greenbushes ... 33 55 . . 33 55
m Pilbara . 8 8 8 8
Lead ... Northampton 16 10 . . 16 10
Felspar Coolgardie 2 2 2 2
8,448 | 10,483 247 I 207 | 8,695 | 10,690
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Parr V.—ACCIDENTS.

TasLe No. 11.

MEN EMPLOYED IN MINES, KILLED AND INJURED IN MINING ACCIDENTS DURING
1932 AND 1933.

A.—According to Locality of Accident.

Killed ’ _— Total Killed and
* njured. Injured.
Goldfield. T o
1932. l 1933. 1932, { 1933. 1932. i 1933.
1. Kimberley e
2. West Kimberley -
3. Pilbara ...
4. Wost Pilbara
5.  Ashburton
6.  Gascoyne
7. Peak Hill .
8. Bast Murchison 6 2 47 78 53 80
9. Murchison e 1 1 19 24 20 25
10. Yalgoo ...
11. Mt. Margaret ... 3 26 64 29 64
12. North Coolgardie . 2 2 2 2
13. North-East Coolgardic
14, Broad Arrow 1 1 2
15. Bast Coolgardie 3 12 158 186 161 198
16. Coolgardie .o 1 . 1 . 2
17. Yilgari ... 1 1 1 1 2 2
18. Dundas ... 1 2 2 1 4
19. Phillips River ...
MiNiNG DISTRICTS—
Northampton
Greenbushes ...
Collie ... 1 124 190 124 191
Swan ... 1 2 3
Total ... 17 22 380 546 397 568

From the above table it will be seen that the total number of fatal accidents for the year 1933
is 22, as against 17 in the preceding vear. The number injured shows an increase of 166. In the re-
port of the State Mining Enginecr, published as Division II. of this report, these accidents are elassi-
fied according to the causes.

B.—Adccording to Causes of Accidents.

1932. E 1933. Comparison with 1932.

Fatal. ’ Serious. Fatal. ! Serious. Fatal. | Serious.

— . — - PR - N - ) l :

l ; ?. ]
1. Explosives v e e e e e 1 9 | 1 12 E+ 10 ’1+ 3
2. Falls of Ground 10 41 2% 51 —_ 8 | 4+ 10

3. In Shafts 4 2 4 + 2
4. Miscellaneous Underground ... 2 248 7 366 + 5 |4 118
5. Burface .. . e e 4 78 .. | 13 . — 4 |+ 35
17 80 | 22 | 546 ‘ + 5 l + 166
|

Twenty-one fatal aceidents -occurred at gold mines and one in a coal® mine. The death rate per
1,000 men employed at gold mines was 2.16 as against 2.07 in 1932.



DIAGRAM SHEWING THE NUMBER OF DEATHS FROM ACCIDENTS ARRANGED IN FIVE CLASSES,
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PART VI—STATE AID TO MINING.

The number of State batteries existing at the end
of the year was 25 with four leased.

From inception to end of 1933 gold and tin to
the value of £7,119,412.14 have been recovered from
State plants; 1,759,485.44 tons of auriferous ove
have been treated and have produced £5,665,862.85
by amalgamation; £1,085,007.81 by cyanidation;
£265,266.11 by slimes; £9,353.37 worth from resi-
dues, and 81,786 tons of tin ore produced tin to the
value of £93,834, and in addition £572 were recov-
ered from residues.

During the year the gold ove treated was 91,616.00
tons for 53,012.72 ounces of bullion by amalgama-
tion producing 49,774.25 tons of payable tailings
yielding 15,704.85 ounces, and 25,796.75 tons of
unpayable tailings yielding 2,084.50 ounces, and
making a total of 75,571.00 tons for 17,789.35
ounces.

The working expenditure for all plants for the
vear was £80,785 6s. 6d., and the revenue £110,160
17s. 1d., which shows a profit of £29,375 10s. 7d. on
the year’s operation.

The eapital expenditure sinee the inception of the
scheme has been £429,306 11s. 7d.; £337,325 7s. Hd.
from General Loan Fund and £91,981 4s. 2d. from
Consolidated Revenue Iund.

The cost of administration for the year was £4,926
10s. 8d., as against £4,340 8s. 1d. for 1932.

The working expenditure from inception to the
end of the year exceeds the revenue by £142,390 13s.
8d.

GEOLOGICAL SURVEY.

During the year the following mines and deposits
were examined, and reports furnished by members of
the staff of this Branch.

1. Ingliston Consols Extended and Fenian Gold
Mines, Meekatharra.

2. Lady Central Gold Mine, Meekatharra.

3. Ingliston Alberts Gold Mine, Meekatharra.

4. Some Typical Deep
Tinfield.

Teads at Greenbushes

5. Wannaway Gold Mines.
6. Welsh’s Find near Yarri.
7. Glaueonite Sands at Gingin.

A new edition of the geological map of the State
has been compiled and is now in the printer’s
hands, also a revised edition of Jutson’s Physiography
of Western Australia (Bulletin 95) has been edited,
and is now in the stage for the page proof to he
printed.

ASSISTANCE UNDER MINING DEVELOP-
MENT ACT, 1902

The following statement shows the sum advanced
during the year 1933 under “The Mining Develop-
ment Aet 19027 :—

£ s d

Advanced in aid of mining work and
equipment of mines with machinery 151 19 2
Subsidies on stone crushed for public 474 11 7

Providing means of transport, equip-

ment, and sustenance to prospectors 30,709 3 2

Amount advanced to Unemployment
Relief Department for sustenance
to unemployed engaged prospecting 5,905

£37,241 12 1

Other assistance granted from the Vote during
the year on various matters totalled £13,565 14s. 3d.
The subsidies paid on stone erushed for the public
amounted to £474 1ls. 7d., and are subsidies paid
to owners of plants crushing for the publie, the con-
ditions being that they crush at fixed rvates. The ore
crushed during the year at these plants totalled
3,204%4 tons. The receipts under the Mining De-
velopment Act, exclusive of interest payments,
amounted to £5,018 14s. 3d., and included refunds
of advances, £2,461 17s. 5d.; sales of securities,
£1,045 1s. 6d.; miscellaneous refunds, £1,511 15s. 4d.;
total, £5,018 14s. 3d.



16

PART VIL—INSPECTION OF MACHINERY.

The Chief Inspector of Machinery reports that the
number of useful boilers registered at the end of the
year totalled 3,784, as against 3,722 total for the pre-
ceding year, showing an increase after all adjust-
ments of 62 boilers.

Of the total 3,784 useful boilers 2,152 were out of
use at the end of the year; 1,567 thorough and 22
working inspections were made, and 1,577 certificates
were issued.

Permanent condemnations totalled 13, and tem-
porary condemnations 22. There were no conver-
sions. Two boilers were transferred beyond the
jurisdiction of the Act, and two were reinstated.

The total number of machinery groups registered
was 10,076 against 9,550 for previous year, showing
an increase of 526.

Inspections made total 7,555, and 3,443 certificates
were granted.

Two hundred and seventy-one applications for
engine-drivers’ and boiler attendants’ ecertificates
were received and dealt with, and 225 certificates, all
classes, were granted as follows:—

Winding Competency (including certificates

issued under Regulation 40 and Section
60) .. .. .. .. .. .. 5

IMirst Clags Competency (including  certifi-

cates issued under Regulations 40 and
45, and Sections 60 and 63) .. ..o 11

Second Class Competency (ineluding ecertifi-
cates issued under Regulation 40 and
Section 60) .. .. .. .. 2

Third Class Competency (including ecertifi-

cates issued under Regulation 45 and
Section 63) oL .. .. 20
Locomotive Competency .. .. .. 3
Traction Competency .. .. .. 1
Internal Combustion Competency .. .oy
Crane and Hoist Competeney .. .. 8
Boiler Attendants’ Competency 112
Interim 1
Copies 1
Transfers 4
225

The total revenue from all sources during the year
was £6,125 8s. 1d. as against £5,656 14s. 7d. for the
previous year, showing an inerease of £468 13s. 6d.

The total expenditure for the year was £5,177 8s.
8d. as against £4,667 8s. 3d. for the previous year,
showing an inerease of £510 0Os. 5d.

PART VIII—SCHOOL OF MINES.

In this the 30th year of the School’s existence
there was, as in the preceding year, an inerease in
the number of enrolments. The individual enrol-
ments numbered 306, the highest for a numper or
years; but, as is usual, there was a considerable fall-
ing off towards the end of the year. Class atten-
dances were satisfactory. Students from the School
continue to find suitable employment at various
mines.

In the metallurgical laboratory there was a con-
siderable increase of work consequent on the re-
opening of old mines and activity in the treatment
of old residue dumps all over the State.

Excellent work has been done by the stalf by way
of advice and recomendations as to the methods of
treatment which should be most advantageously ad-
opted.

The number of assays and chemical determinations
done in connection with the metallurgical investiga-
tions was:—Assays for gold, 1,543; chemical deter-
minations, 902.

The continued activity in prospecting is indicated
in the number of free assays and mineral determin-
ations for prospectors considerably in excess of those
for 1932. The total number was 2,151, and in the
preceding year 1,670.

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 [l
to VIIL of this report.

In conclusion, I desire to acknowledge the loyal
support received from all officers of the Department
during the year.

I have, ete.,
M. J. CALANCHINI,
Under Seeretary for Mines.

Department of Mines,
Perth, 29th March, 1934.
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DIVISION II.

Report of the State Mining

Engineer for the Year 1933.

The Under Secretary for Mines.

Sir,

In the absence of Mr. A. M. Howe, State Mining
Engineer, I have the honour to submit for the
information of the Hon. Minister for Mines, my
report on the operations of this branch of ithe Mines
Department for the year 1933.

STAFF.

With the exception of the appointment, on the
19th January, 1933, of Mr. L. P. J. Gibbons, to the
vaeant position, caused by the retirement of Mr. E.
J. Gourley, District Inspector of Mines, Kalgoorlie,
no alteration was made in the Inspectorial staff
during the year.

Workmen’s Inspector of Mines—In June, Mr. L.
C. Darcey was re-elected for a further period of
two years to the position of Workmen’s Inspector
of Mines, Kalgoorlie,

ACCIDENTS,

During the year, 22 fatal and 546 serious accidents
were reported to this office, showing an increase of
5 fatal and 166 serious accidents. In comparing
these figures, however, the inereased number of men
employed in mining, as shown hereunder, must be
taken into consideration, and it must also be borne
in mind that the additional men employed have
necessarily been for the most part inexperienced.
Table II., showing the locality and causes of fatal
and serious accidents, is forwarded herewith for
inelusion in your Annual Report, together with a
diagram of the fatal accidents year by year and
their causes. (See Division 1., Report of the Under
Secretary for Mines.)

The table hereunder gives the number of fatal

accidents recorded during the last five years, and
the death rate per thousand men:—

P l 1929. ‘ 1930. 1931. 1932. 1933.
Fatal accidents to men engaged in mining 11 14 17 17 20%
Total number of men engaged in mining (average) 5,159 5,442 7,147 8,695 10,690
Accident death rate per 1,000 men . 2-13 2-57 2-38 1-96 2-06

* One fatal accident occurred at a coal mine.

FATAL ACCIDENTS.

These accidents occurred under the following head-
ings:—Explosives, 11; Falls of Ground, 2; In
Shafts, 2; Miscellaneous Underground, 7. These
are briefly referred to:—

Egxplosives—In one instance, an experienced
miner was working in a rise and fell from a staging,
15 feet from the ground, as a result of an ex-
plosion, due fo drilling into a misfired hole. Ie
was seriously injured by the explosion, and died
about nine days later.

Another miner was killed by boring into a butt
of a missed hole, and the evidence suggested that
it was due to the ore in the face not being suffiei-
ently cleaned up.

A machine miner who had been working alone
was found dead in the 700ft. level of a mine, as

The remainder occurred at gold mines,

a result, apparently, of a premature explosion, but,
at the inquest, no evidence was given to prove how
the accident actually oceurred.

A miner lost his life through inhaling fumes
from blasting. The air had been turned on in the
east face for about 15 minutes, where deceased had
commenced working, and when it was turned off,
the fumes in the west drive travelled back to the
east. The deceased was quickly affected when the
other workmen were not. According to the evi-
dence, this was due to a constitutional weakness.

Three men were killed by an explosion when firing
out in the end of a drive. The many tests made
could not reveal any running fuse. After search-
ing inquiry, no evidence was forthecoming to show
definitely the actual cause of this premature ex-
plosion.



Another explosive accident, which caused the
deaths of two men, was due to an explosion of a

missed charge, when it was bored into by a popper
drill.

Another case of an alleged premature explosion
when lighting up a round of fuses caused injury
to a miner. FHis mate, at great personal risk,
showed remarkable bravery in going to his assist-
ance and carrying him to safety before the other
shots exploded, but the injured man died from an
infection of the wounds a fortnight later. The
Local Road Board made a recommendation to the
Royal Humane Society for the recognition of this
brave action.

For the first time in the history of the Golden
Mile, two miners were charged with manslaughter
for having killed another worker by neglect of the
mining regulations when firing a winze. A shovel-
ler was passing the winze in question when a shot
went off. He was found blown to pieces at the
bottom of the winze. The accident occurred just
before knoek-off time, and the aceused miners think-
ing that all the underground workers had already
gone to the shaft, did not guward the northern
approach to the winze, and as a result, a man was
killed. The jury returned a verdiet of not guilty.

Falls of Ground—Only two fatalities oceurred
from falls of rock in underground workings, one of
which was due to a fall of coal at Collie. The

place was very well timbered, and there was no
evidence of negligence.

In the other case, a prospector had fired out a
cut at the end of a short drive off a shallow shaft.
Next morning he commenced eleaning out the drive
when a fall occurred. The ground was soft and

greasy, and it appears that he had delayed too long
in barring down the back.

In Shafts~—Two fatal accidents were recorded
under this heading. One man was engaged sinking
in a main shaft when about a ton of rock fell
from the wall of the shaft 16 feet above him.
He and his mate had fired out in the bottom of the
new shaft about half an hour previously. The wall
had been examined carefully by the underground
manager, and there was no evidence of negligence.

The other shaft aceident was caused by a pipe
fitter, who was doing repair work, slipping and
falling down the shaft between the 300 f£t. and
400 ft. levels. IHe was climbing up the corner of
the shaft to the 300 ft. plat, and being an elderly
man, he was not as capable of climbing in this
way as a younger man would be.

Miscellaneous Underground.—The seven fatalities

ineluded in this group were due to a variety of
causes.

An unusnal accident oceurred to a prospector
who was fatally burned when fossieking about old
shallow workings. He lit his candle and then
dropped the match, which ignited some old powder.
Subsequently, a warning was issued through the
press for prospectors to exercise care when examin-
ing old workings where magazines had previously
been in use.
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One man was accidentally struck on the head at
the 3300ft. level, while riding on an electric train
when it was passing an ore chute. This was con-
trary to instructions, and notices have been posted
to prevent any person, other than the driver, riding
on the motor.

An old miner who was prospecting some aban-
doned workings was found dead in a drive. The
evidence indicated that deceased slipped when
climbing a ladder in a pass and fell about 20 feet.
No other person was present at the time of the
acecident.

A young miner was fatally injured by being
caught in ore on a rill. From the evidence it was
not certain whether deceased was attempting to
“run” the rill or was climbing up the rill.

Another young man was working on a grizzley, and
it was his duty to see that the rock came down
freely. The rill hung up and he went up the rill
to try to dislodge the obstruction by using a 12ft.
firing stick, and in doing so, was caught by falling
roek.

Two young men went down the ladders of a
shaft, approximately 245 feet in depth, the first 65
feet of which were vertical, and the remainder on
the underlay, in order to repair the skids, when one
man was overcome with dynamite fumes, and his
mate just managed to reach the surface to give the
alarm. In a gallant attempt to effect a reseue,
another workman lost his life, and several members
of the rescue party were affected, but recovered
after treatment. The men on the previous shift bad
fired out before midnight. After several men had
been affected by the fumes, it was discovered that
the air had not been furned on fully, and that the
kibble was directly in line with the air-pipe, about
three feet from it. Had the air-jet been fully opened
and no obstruction in the shaft, the air would have
displaced the fumes at the bottom of the shaft.

The fullest inquiry was made into this unfortu-
nate occurrence, and mine managers have had their
attention drawn to the danger of inexperienced
men being allowed to go below without at least
one experienced miner, and fto the necessity of

dropping the hose pipe to the bottom of the shaft
or winze. :

Tn the case of each aceident an endeavour was
made by the Department to aseertain the cause of
the accident, and to see if the Mines Regulation
Aect had been infringed in any way.

In twenty of the twenty-two fatal accidents, the
jury at the inquest brought in a verdiet that no
blame was attachable to anyone.

In one instance a rider was brought in that, in
their opinion, a man firing out should not be work-
ing alone, and in the case alrveady referred to, in
which two miners were charged with manslaughter,
the jury brought in a verdict that the vietim lost
his life as the result of the neglect of these two
miners to comply with the firing regulations.
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The following table shows all the fatal and serious accidents reported to this office during 1933, and

are classified according to the gold or mineral
dents are also shown:—

field in which they oceurred. The causes of aeci-

Exolosi Falls of In Miscollanoous) ¢ Total
Lxplosives. nder- urface, 'otal,
P Ground. Shafts. ground.
Seri- Seri- Seri- Seri- Seri- Seri-
Fatal. ous, Fatal. s, Fatal. ous. Fatal. ous, Fatal. ous, Fatal. ous,
1. Kast Coolgardie 9 5 . 2 1 2 2| 128 49 12 | 186
2. Mt. Margaret ... . . 1 . 1 44 18 64
3. Coolgardie R B . 1 . 1 . 1 1
4. North Coolgardie . . 1 . . . i . 2 .-
5. North-East Coolgardie . . . . . . . . - .
6. Broad Arrow . . .- . . .. . .
7. Dundas ... .. 1 .- . . . 2 1 2 2
8. Yilgarn ... 1 1 . .- - . 1 1
9. Murchison . . .. . 2 1 . .- 15 7 1 24
10. East Murchison 1 4 . 8 . 1 1 45 20 2 78
11. Peak Hill . . . . . . .
12. Yalgoo ... . . .
13. Northampton ... . . .
14. Greenbushes .. .. -
15. Swan ... . . .
16. Phillips River ... .. . .
17. Collie 1 1 37 134 18 1 190
18. Pilbara ... .- . .
19. West Pilbara ...
20. Ashburton
Totals for 1933 11 12 2 51 2 4 71 366 113 22 | 546
Totals for 1932 1 9 10 41 4 2| 248 4 78 17 | 380
SERIOUS ACCIDENTS. and caused considerable damage to the shaft. It

A large number of these accidents were not
actually of a serious nature, bhut as they neces-
sitated men being away from their work for more
than 14 days, had to be classed as such. The more
serious aceidents, such as breakages of bones, per-
manent injury to limbs, and injuries which would
cause lasting disabling effects, were very ecarefully
investigated by the Inspector of Mines.

WINDING MACHINERY ACCIDENTS.

Eleven accidents to winding machinery, which
ineluded two skip derailments, six overwinds, and
three miscellaneous accidents, were reported during
the year.

Skip Derailments—One derailment was found to
be due to the dislodging of a roller and its bearing.
This projected upwards suffieiently to foul the skip.
The bearer had evidently been caught and dislodged
by the lash of the rope on the preceding trip.

In the other instance the skip came off at a
joint in the rails, but there was no evidence to
show what ecaused it to leave the road.

Overwinding.—Six overwinds occurred, and only
slight damage resulted except in one cease where
considerable damage was done to the headgear. All
these cases were fully inquired into by the Engine
Drivers’ Board.

Miscellaneous.—Careful inquiries were made into
three miscellaneous winding accidents, as under:—

The breaking of a bufterfly hook caused an
empty skip to fall to the bottom of shaft. It is
assumed that a flaw existed in one of the plates.
After careful inguiry, no evidence of neglect or
carelessness was found.

A nut on shackle bolt became loose and worked
off during bailing operations. A tank of water fell

was recommended that pin holes be put in all bolts
attached to bailing tanks and split pins used to
prevent nuts coming off.

A descending skip came out of the runners, and
the ascending skip caught a loop of the rope. Three
worn skids were replaced and 80 feet of rope eut
off and rope re-shod.

ADMINISTRATION.
Amendments of Acts.

“The Mines Regulation Act, 1906.”—Cancellation
of Regulations 6a, 6b, 6¢, 6d, and Ge; and the Forms
A, B, C, D, E, T, and new regulations substituted
Ga, Gb, 6e, 6d, Ge, 6f, 6g, 6h, 6i; also in the appendix
Forms A, B, C, D, E, ¥, &, H, I, J, K, L, M,
N, 0, P (Gazetted 6th Jauary, 1933).

Amendment of Regulation 7 (Clause 1) and Form
A in the appendix thereto—DMedical examination of
winding engine drivers.  (Gazetted 17th Februnary,
1933.)

Addition of General Rule 49 under Regulation 4
—Internal Combustion Engines. (Gazetted 26th
May, 1933.)

Substitution of the third paragraph of Regula-
tion 6d, and Form H in the appendix thereto.
(Gazetted 30th June, 1933.)

Substitution of Clause 4 under Division 2 of
Regulation 15—Workmen’s Inspectors of Mines.
(Gazetted 28th July, 1933.)

“The Mining Development Act, 1902-1924.7°—
Substitution of Regulation 8 of the Regulations
under which ore will be erushed and tailings pur-
chased at the State Batteries. (Gazetted 22nd
September, 1933.)



Prosecutions.

Two men were prosecuted and fined 5/- eafh for
firing shots at a time not specified under Regula-
tion 4, Rule 47, of “The Mines Regulation Act, 1906.”
The purpose of the prosecution was not to infliet
a heavy penalty on the men, but more particularly
to make it generally known that fixed times were
provided for firing in ovder to avoid unnecesary
fouling of the atmosphere of a mine.

In another case, a contractor was fined £7 and
costs for breach of Section 32 (3) (u) for neglecting
to take necessary precautions when firing out holes,
with the result that two men were injured.

Other instances of alleged breaches of the Act
were very carefully investigated, but the cireum-
stances did not warrant the persons concerned being
prosecuted.

Eaxemptions.

Twenty-five certificates were issued in aceordance
with the provisions of Section 31 (4) for exemp-
tion from the provisions of Section 31, Sub-Section
1 (b) of ‘“The Mines Regulation Aet, 1906.”’

Sunday Labour.
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:-—
£ s d
Advances towards development work .
and equipment of mines 15119 2

Providing transport and general assist-
ance to prospectors .. .. 30,709 3 2

Amount advanced to Unemployment
Relief Department for sustenance to
unemployed engaged prospecting .. 5,905 18 2

Cartage subsidies paid to prospectors
on ore treated at State Batteries,
crushing charges (for low grade
ores) .. .. 12925 13 1

Subsidies paid to privately owned bat-
teries. .

.. .. 47411 7
Miscellaneous expenditure

640 1 2

£50,807 6 4

The total expenditure was £50,807 6s. 4d., com-
pared with £24,089 10s. 8d. during 1932, and
£30,645 8s. 4d. during 1931. (Appendix No. 1.)

No expenditure was inewrred during this year on
Diamond Drill Boring or ‘‘Advances on Ores.’’

MINING.

The continued high price of gold has stimulated
the gold mining industry all over the State, and has
permitted lower grade ores to be profitably mined.
It is pleasing to be able to record a substantial
inerease in the tonnage of ore treated and in the
amount of gold won each year sinece 1929. At the
same time, the grade of the ore treated has fallen
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gradually sinee 1930. The aetual figures are as

follows :~—

Yea Ore troated. |Total gold yield,[AVerage value,
oar. re treated. ) L £0IG Y10l qips, per ton.

tons. fine ozs. dwts.

1929 ... 628,400 377,176 12-00

1930 ... 64.5,344: 419,767 13-00

1931 ... 982,163 518,045 10-55

1932 ... 1,327,021 599,421 9-03

1933 ... 1,588,979 636,928 8:02

Another very satisfactory feature of the gold
mining position to-day is the notable advance made
in mining and metallurgical practice at our prin-
cipal mines, resulting in a material reduetion in
working costs.

The modern appliances introduced during the
year include the Morgans Hot Miller, which has
increased the drill sharpening rate quite eonsider-
ably, and the Himeco-IFinley truck loaders, which
have speeded up the removal of dirt from develop-
ment ends.

The old dry erushing plants are gradually being
replaced by modern wet crushing ones, the latest
addition being the flotation plant at present under
construction at the Great Boulder Mine.

Dust  and Ventilation—The ecareful attention
given by our staff to the ventilation and sanitation
of the mines during the year has resulted in im-
proved working conditions. The improvement
effected in ventilation has been due firstly to getting
the air under better control, and seecondly, to the
regulation of firing times. All development ends are
ventilated by means of blowers as now required by
our regulations. These blowers and the regulation
of firing times have materially assisted in keeping
the working faces free from dust and fumes.

Nevertheless, Mr. W. Phoenix, our Senior In-
spector of Mines, has drawn attention to the faet
that the volume of air passing through the mines
at Kalgoorlie in recent years has been decreasing
rather than inereasing, whereas on the Rand Mines
the volume of air entering the mines is now two
and a half times greater than in 1926. He quite
rightly urges that the prineipal deep mines should
now give serious consideration to the question of in-
creasing ventilation by mechanical means.

Kalgooriie Mines—The increased aectivity at our
principal gold mining centre is evidenced by the
inereased amount of underground development
work earried out, the figures for seven companies
being as follows:—Driving, 26,671 feet as com-
pared with 18,948 feet for the previous year;
Crosseutting, 18,868 feet compared with 6,984
feet: Rising and Winzing, 9,367 feet, compared
with 7,472; and Diamond Drilling, 15,568%5 feet,
compared with 10,316; making a total of 70,897
feet ecompared with 43,720 feet,, Brief details of
the operations of the prineipal mines are as fol-
lows t—

The Great Boulder Proprietary carried out useful
development work and materially inereased their
ore reserves particularly at the northern or Hamil-
ton Shaff end of the property where the X Lode has
developed satisfactorily, and also at the southern
end where large tonnages of ore have been made



available between Edwards and Lane Shafts. On
the surface, the drill sharpening shop has been re-
modelled and a modern flotation plant having a
capacity of 12,000 tons a month is now in the
course of erection.

The Boulder Perseverance Limited had some good
developments underground, and the directors have
heen so satisfied with the operations of the bromo-
cyanide treatment plant, that they arve duplicating the
plant so that it will have a capacity of 15,000 tons
per month. The seecond unit is now in the eourse
of erection and is expeeted to be completed during
this year when ore from the North Kalgurli G.M.
will also be treated at this plant. An electrically
driven 4 inch three throw pump has been installed
at the 1700ft. level to pump all underground water
flowing into the property dirvectly to the surface.

The South Kalgurli Limited operated their plant
continuously and carried out 10,917 feet of devel-
opment work ineluding 5,467 feet of diamond dxill-
ing. Indifferent success only was met with on their
own lease, but at the Croesus Proprietary, which
they are also working, a lode averaging ahout 15
feet in width has been driven on at the 1,200ft.
level.

The Associated Mine also operated their plant
continuously, No development of special interest
oceurred.

The North Kalgurli Mine continued to develop
very satisfactorily. 'The bottom level (960ff.) is
now being driven. The monthly output has been
inereased during the year to 3,500 tons, and a fur-
ther increase is contemplated.

The North Kalgurli Central Company has begun
operations on its leases which adjoin the Croesus
Proprietary on the North and the Paringa on che
South. A main three compartment shaft has been
unwatered and re-equipped to the 400ft. level. In-
spector Gibbons reports that a lode 12ff. in width
and stated to assay 6 dwts. per ton has been located
in an east crosseut at the 87ft. level, and that at
the 400ft. level an east crosscut has also passed
through a lode..

At the Paringa Mine, a diamond drilling pro-
gramme is in progress. The manner in which the
market value of this property has risen would sug-
gest that a measure of success had been met with.

The Broken Hill Proprietary Company comvleted
the erection of a small treatment plant, having a
capacity of 50 tons a day, at the Hannans North
Mine. The plant, which consists of a ten-head bat-
tery, a tube mill and a decantation plant, has run
continuously and satisfactorily sinee its eompletion,
and the Company now proposes to sink the main
shaft from 600 feet to 800 feet and develop the
lode at that depth.

The Company has alse decided to exoreise its
option over the Enterprise Group of Leases, whieh
at the southern end adjoin the South Kalgurli
G.M., on the western side and at the northern end,
adjoin the North Kalgurli G.M., also on the western
side. During the year, two lodes were developed in
the Enterprise Lease at a depth of 1,500 feet, while
the owners worked what may or may not be another
lode down to a depth of 500 feet.

The Lake View and Star Limited treated 442,319
tons of ore for a recovery of 164,101.95 fine ozs.
of gold, an output which was the highest in the
State, and was rivalled only by the Wiluna Gold
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Mine. The Company’s operations have been
described by Inspector Gibbons in his Annual Re-
port as follows:—

The production from this group has been steadily
inereasing during the year and the output now ap-
proaches 45,000 tons per month.

The Chaffers Shaft has reached a depth of 3,500 feet
and a considerable amount of lateral development has
been carried out on the Nos. 2, 3 and 4 lodes. At the
1,200ft. level, Chaffers section, the Nos. 2 and 4 lodes
south drives are being pushed on to connect with the
bottom workings of the Hannans Star Mine. A con-
siderable amount of water will have to be handled be-
fore the connection is made, and in order to cope with
the position a pilot bore hole has been put out from
the 1,200ft. level and the workings arec now being
drained through this hole at the rate of 150,000 gallons
per day.

This water gravitates along the 1,200ft. level to a
sump near the No. 2 Shaft, Horseshoe section. From
this sump the water is pumped direct to the surface by
means of a 4in. three-throw horizontal pump driven by
Tex ropes from a 60 h.p. electric motor.

The management anticipates having the connections
and all preparations for pulling ore from the Hannans
Star completed by the end of June. When the drain-
age bore first cut the water-bearing zone the pressure
registered was 240 lbs. per square inech; the gauge now
records 175 Ibs. per square inch.

It is anticipated that this lease, at depth, will con-
tribute very considerably to the future ore reserves of
the Company. All the known ‘‘shoots’’ on the Nos.
2, 3 and 4 lodes have a steep pitch to the south, and
therefore their continuity at depth might be expected
in this area.

An interesting de¢velopment oceurred during the year
on the old Lake View T.ease where a cross lode run-
ning practically at right angles to the general trend
of the existing ore bodies was interseeted at the ~
1,200, 1,400 and 1,600ft. levels.  Although the extent
and value of this ore body has not yet been proved,
nevertheless the discovery is interesting.

An extensive programme of development work has
been planned for 1934, and the end of this year should
see the Chaffers Shaft down to 3,800 feet below the
surface. :

This level will be the greatest depth yet attained in
Western Australian mining, exeeeding that of the
Patterson Shaft, Tvanhoe Mine, whiech has reached a
vertical depth of 3,640 feet.

The power house of this company has been ex-
tended during the year and a spacious well lighted
and cool engine room now houses four (4) 1,100 B.H.P.
Crossley  Premier heavy oil engines direct coupled to
alternators and four (4) 500 B.HL.P, Crossley Premier
0il engines direct coupled to Bellis and Morcom air
compressors, each of the latter having a capacity of
2,000 cubic feet of free air per minute.

The aggregate h.p. of these units approximates 6,400
B.H.P.

Several interesting appliances have been introduced
into the mines during the year. Included amongst
the more important of these is the ‘‘Eimco-Finley’’
meechanical loader. This machine, which takes the
form of a power shovel, operated by compressed air,
is very compact in design. It may be operated in a
7ft. x 6ft. drive and ean be moved from level to level
in any standard cage. The capacity of the loader
naturally depends on the supply of empty trucks avail-
able, but under average working conditions in a
7ft. x 6ft. drive an end can be ‘“‘bogged out’’ in three
hours (approximately 20 tons). These machines are
operating at ‘Wiluna and Lake View and Star Limited.

Greater efficiency has heen achieved in the drill
sharpening shop by the installation of the Morgan Hot
Miller, a machine taking the form of g type of emery
wheel constructed of special material. With the miller
in operation the work of the drill sharpening machine
is confined to ‘‘dumping up’’ the steel and gauging
the bits, Cutting edges and clearances are effected on
the ‘‘miller.”’



The management of the Lake View and Star elaim
this machine has not only resulted in the produetion
of a better class of bit, but the drill-sharpening opera-
tions have been reduced from 12 sharpener-shifts to
4 sharpener-shifts.

For exploration work underground the company re-
cently purchased a Mitchell (one man) diamond drill.
This handy machine, which is very compact in strue-
ture, may be mounted on an ordinary machine bar and
operated by one man. The capacity of the drill for
horizontal holes is 300 feet; the core produced is
13/16in. diameter. The crown is set with ordinary
“‘bortz’’ and cost per foot for ‘‘stones’’ averages
about 9d. The total cost of operating, including de-
preciation and all items, is covered by 6s. per foot.

The average advance recorded, including all stop-
pages and moving time, approximates 18 feet per day
(16 hours).

Gold Mines in other Mining Centres—In last year’s
Annual Report, only two mines, outside of the
Kalgoorlie District, viz:—the Wiluna Goild Mines
at Wiluna, and the Sons of Gwalia Mine at Leo-
nora, were included in a deseription of the import-
ant mines of the State. In this report, a brief
description is given of six others which now de-
serve mention, and there is every reason to expect
that by next year a number of others wilb be
claiming attention.

The Wiluna Gold Mines Limited treated 437,456
tons of ore which yielded 116,201.39 fine ounces of
gold. An active programme of develpoment was
continued. Last year we veported that the shaft
had been completed to the 800ft. level. This year,
Inspector Rockett, in his Annual Report, mentions
that the workings at the 1,000ft. level and below
continue to open up satisfactorily. e goes on to
say that the shaft has reached an approximate depth
of 1,200ft., and that as soon as the ore pockets and
plat are finished, sinking will be resumed. On the
surface, the additions to the plant ineclude another
300 h.p. compressor and two Premier oil engines,
each 800 h.p. There is, however, still no margin
of power, and further additional power plant is
contemplated. Inspector Rockett has drawn refer-
ence to the fact that this mine has only one oper-
ative shaft, through which 300 men a shift are
transported, all underground services are performed
and an average monthly output of 42,000 tons is
hauled. This is said to be a world’s record.

Cyclone dust collectors have been installed to
deal with the dust from the erushing plant and
have functioned efficiently. In the Arseniec Re-
covery Plant, the Cottrell dust precipitator is now
also working satisfaetorily.

Sons of Gwalia, Limited—This mine ran contin-
unously and generally had a prosperous year. The
shaft was deepened to the No. 27 level which is now
being driven. No. 26 level is being opened up, and
winze sunk to the horizon of the No. 27 level. Lat-
eral developments have also been satisfactory. The
ventilation of the mine has heen much improved
by the installation at the No. 26 level of an electric-
ally driven fan, having a capacity of 90,000 cubic
feet per minute.

Skip derailments have fortunately decreased and
none were of a serious nature.

The Phoeniz Mine at Norseman which was form-
erley called the ‘‘Mararoa,”” and has produced a
total of 340,507 tons of ore for a yield of 169,206
fine ounces of gold, is now under option to the
Western Mining Corporation, who are employing
some 45 men, principally on exploration work.

The Norseman Gold Mine, which adjoins the
Phoenix mine, has developed well, and has now be-
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come a regular producer employing about 50 men.
A ten-head battery has been erected, and the ques-
tion of inereasing the capacity of the plant is under
consideration.

The Lancefield Gold Mine at Laverton which has
to its eredit a production of 941,425 tons of ore,
yielding 360,139 fine ounces of gold, but whieh has
been idle for a number of years, is now being un-
watered, and gives promise of again becoming a
producer on a fairly large seale. On the surface,
preparations are being made for the erection of a
modern flotation plant, having a ecapaclty of
10,000 tons per month,

The Triton Gold Mine, situated at Reedy’s in the
Cue Distriet, was purchased by the Triton Gold
Mine Co., N.L., after an extensive diamond drilling
campaign. The bores previously put down by the
Department proved the lode to maintain its
values at a depth, and as the Company’s bores
have now proved considerable lateral extension, the
mine may now be opened up with a measure of
confidence. Development is now being pushed on
as rapidly as possible. This mine has all the
appearance of developing into an important
property.

The Ingliston Consols Mine at Meekatharra ran
continuously and erushed 41,516 tons for 9,096.24
fine ounces of gold. Inspector Rockett reports
that it looks well and that at one place in the No.
11 level, payable ore was met with for a width
of over 100 feet. Preparations are now being made
to sink the shaft another lift of 100 feet.

Hil 60 Gold Mine at Mount Magnet, formerly
operated by a syndieate employing 11 men, has been
purchased by the Mount Magnet Gold Mining Co.,
who are now employing 70 men. A new shaft
equipped with a head frame and winder is now in
progress, and at the end of the year had reached a
depth of approximately 200 feet.

The ore body has very considerable width and
lateral extent, and the Company now proposes to
ascertain its value at a depth of 300 feet which
will be in the sulphide zone.

COAL MINING.

Coal mining was again confined to Collie. Five
mines operated during the year, viz:—The Co-op-
erative, Proprietary, Cardiff, Stockton and Griffin
Mines. The output was 458,399 tons, or an in-
crease of 42,680 tons over the vear 1932. The
average number of men employed was 626, or an
inerease of 22. The serious accidents amounted to
190, as compared with 124 last year, and there was
unfortunately one fatal aceident. Good working
conditions were maintained in the mines. No
permits for work on Sundays were issued and
there were no prosecutions for breaches of the
Coal Mines Regulation Aect. .

At the Co-operative Mine, a large amount of
development work was ecarried out. Haulage
machinery was obtained and preparations generally
were made for a large output. The coal so devel-
oped has a satisfactory calorific value, hut is unae-
ceptable to the Railway Department owing to heavy
clinkering. At the Proprietary Mine, two attempts
were made to prove the coal beyond the fault re-
ferred to in our last report by driving back head-
ings down parallel to the main dip, but in each
instance the work had to be discontinued owing



to a heavy inflow of water. Development work is
now proceeding on the eastern side of the mine.
The Cardiff Mine is in fairly good shape, but only
averaged about three days’ work per week, owing
to the limited amount of its class of coal that is
saleable. At the Stockton Mine, the main dip was
not continued, hut a slant heading was started which

will be carried as far as the fault met with in the

main dip. At the Griffin Mine the main dip was
continued. TFaults on the left hand side necessi-
tated extra work to get working places in order.
There has been a befter demand for coal from this
mine.

GENERAL,

The production of metals and minerals other
than gold and coal was again small owing to the
low prices prevailing. Arsenic was the most im-
portant. It is obtained as a by-product at a special
plant at the Wiluna Gold Mine, and the production
this year had a value of £36,753 as against £26,161
last year. A little move ashestos was obtained.
The others do not call for any special mention.

The price of gold for the year averaged 153s. 9d.,
and in the month of October reached its record high
price of 164s. 3%d. in Australian currency. This
unprecedentedly high price naturally gave rise to
increased activity in the search for new mines, and
to the re-opening of old ones.

In this respect, the Western Mining Corporation

has been prominent. This company has introduced
a method of prospecting quite new to this State,
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namely that of locating ore hodies by means of
aerial photography. Aerodromes have been built,
offices and staff quarters erected, and an aerial
survey commenced. The same company has spent
a very large sum of money on the investigation of
properties by geologists of high standing, and
during the year exercised its option over the Triton
Mine, to which reference has already been made.

Many other companies have eontinued in search
of suitable properties, amongst whom should be
mentioned: The Broken Hill Proprietary Co., The
Anglo-Australian Gold Mines, Bewick Moreing and
Co., and the Gold Fields Australian Development
Company.

Constant inquiries were made during the year for
reports and other information in the possession of
the Mines Department which in a great many in-
stances we were fortunate enough to be able to
supply.

The value of large seale operations of modern
methods now appears to be generally recognised. A
more active policy of underground development is
now bheing carried out than has been for many years,
and lastly, it is pleasing to be able to record that
our principal mines, which a few years ago were
behind the times, are now being equipped on modern
lines, and that their mining and metallurgical prae-
tice has reached a standard comparable with the
best praectice in other parts of the world.

RICHARD €. WILSON,
Acting State Mining Engineer.

APPENDIX No. 1.

MINING DEVELOPMENT EXPENDITURE.

£ s d
Advances outstanding, 3lst December,
1933 :— .
Advances authorised prior to 1933 ... 238,716 18 0
Advances authorised during 1933 151 19 2
£238,868 17 2
Principal money advanced :—
Prior to 1933 e e ... 212,288 5 10
During 1933 3,142 1 3
£215430 7 1
Principal Moneys repaid (including sale of
Securities)— )
Prior to 1933 ... 46,692 2 6
During 1933 e 2606 5 9
£49,298 8 3
Bad Debts written back and amounts
transferred :—
Prior to 1933 ... 40,535 410
During 1933 2,297 8 5

£42,832 13 3

£ s d.-
I terest paid prior to 1933 . . . 23,160 15 3
Interest paid during 1933 1,631 13 5

£24,792 8 8

Interest outstanding at 31st December, 1932 ... 19,133 3 6

Interest outstanding at 31st December, 1933 ... 18,719 6 8
.. ... £215430 7 1
£ s, d.
Less Principal Moneys repaid 49,208 8 3
Less Bad Debts written off ... 42,832 13 3
— 92,131 1 6

Principal Moneys Advanced

Principal outstanding at 3lst December, 1933 123,299 5 7
Interest outstanding at 31st December, 1933 ... 18,719 6 8

£142,018 12 3
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APPENDIX No. 2.

Coal Mines Regulation Act, 1902-1926.

ANNUAL REPORT

OF THE BOARD OF EXAMINERS FOR

MINE MANAGERS, UNDER-

MANAGERS AND OVERMEN.

Office of the State Mining Engineer,
Mines Department,
Perth, 20th April, 1934.

The Under Secretary for Mines.

Sir, .

We submit herewith, for the information of the
Hon. Minister for Mines, the Annual Report of
the Board of Examiners for the year 1933,

Ezaminations for Certificates.

Examinations for both First and Second Class
Certificates of Competency were advertised to be
held in April and Oectober, but no candidates were
fortheoming.

Meetings.

As there was no other business to be transacted,
it was considered unnecessary to eall any meeting
of the Board during the year.

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

We have the honour, &e.,

R. C. WILSON,
Acting State Mining Engineer,
(Chairman).
T. BLATCHFORD,
Government Geologist,
(Member).
J. McVEE,
Inspector of Mines, Collie,
(Member).
V. RUSSELL,
Secretary.
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DIVISION IIL

Report of the Superintendent of State Batteries.

The Under Seeretary for Mines.

I have the honour to submit for the information
of the Mon. Minister my report on the operations at
State Batteries for the year ended 31st December,
1933.

The total tonnage handled in both sections of our
plants was 175,767, made up of 91,616 milled and
84,151 cyanided. This is an inerease on the previous
year of 33,806.25 tons and the highest output sinee
1909, and is within striking distance of the record
tonnage in 1906.

The following figures show the striking inerease
in prospecting activity :—

Year. Tons Milled.

1906 95,831 (Record year)
1928 16,274:25 (Lowest year)
1933 91,616

Value of Ore.

Inclusive of incompleted crushings from the pre-
vious year 91,834 tons yielded by amalgamation
53,012.7 ounces of bullion, estimated to contain
44,935.4 fine ounces and equal to 9.785 dwis. per
ton, and the average value of the tailing produced
was 4.177 dwts. The total value of the ore was
13.962 dwts. per ton, or 59s. 4d. with gold at 85s.
per ounce. The values for 1932 and 1931 were 59s.
10d. and 57s. 9d. respectively.

The highest grade ore was produced as in the pre-
vious year at Bamboo, the estimated value per ton
being £6 8s. 3d. Marble Bar, £5 0s. 7d.; Ora Banda,
£4. 7s. 8d.; and Meekatharra, £4 3s. 8d., based on the
par value of 85s. per ounce, are all excellent yields.

At Peak Hill 6,185 tons were crushed at a value
of £1 6s. 2d. per ton.

Details of all batteries are shown in Schedule 3.

Value of Production.

The estimated actual value of bullion recovered,
including premium added to the actual value pro-
duced by our tailing plants, was £459,743. A com-
parison with the two previous years is as follows:—

1931. 1932. 1933.
£224,214 £387,869 £459,743

Average Eztraction.
The average value of ore freated was 13.962 dwts.

Owners received 9.785 dwts. per ton by amalga-
mation, equal to 70.07 per cent.

The whole of the curvent year’s tailing was not
treated, but by applying the average extraction of
77.10 per cent. obtained to the average value of tail-
ing produced, viz., 4.177, the extra gold recovered
would be 3.220 dwts., or a total of 13.005 dwts. per
ton, equal to 90.3 per cent. recovery.

This figure is considerably below the 1932 figure,
and is due to the lower percentage recovery hy
amalgamation. Tt is still a satisfactory figure when
the nature of the ore now forthecoming is taken into
account, and shows an estimated residue value of
0.960 dwts.

Receipts and Expenditure (1932 figures in brackets).

Expenditure amounted to £80,785 6s. 6d. (£72,913
10s. 2d.) and receipts were £110,160 17s. 1d. (£87,068
16s. 11d.), showing a nef profit of £29,375 10s. 7d.
(£14,155 0s. 94.).

Details are shown in a comparative synopsis later
in this report.

MILLING.

Exclusive of one 10-stamp and three 5-stamp mills
leased, five 10-stamp and 16 5-stamp mills were
available for public erushing and treated 91,616 tons
of ore for a yield of 53,012.7 ounces of bullion by
amalgamation.

There was no increase in the number of stamps,
but the tonmage milled inereased by 11,870.25 tons
and the yield by 3,501.3 fine ounces.

The tonnage crushed was the highest since 1910,
and was only 4,012 tons less than the peak year
1908.

The number of pareels treated was 2,338, an aver-
age of 39.1 tons, as against 2,117 parcels and 37.6
tons in 1932.

Batteries erushing over 5,000 tons were as follows:
~—Kalgoorlie, 12,683, tons; Coolgardie. 11.27634
tons; Cue, 9.880% tons; Ora Banda 7.85434 tons;
Peak Hill, 6185% tons: Meekatharra, 5,426%, tons;
and Boogardie, 5,363Y; tons.

Inereased tonnages were milled at all the North-
West batteries and Mt. Tda, Payne’s Find, and all
outback centres, execept Youanmi, St. Tves, Wiluna,
and Warriedar.

Stamp Duty.

The average stamp duty for all plants was 4.08
tons per 24 hours, with best figures at Yalgoo, 5.65;
Ora Banda, 5.49; Peak Hill, 5.29, and Kalgoorlie,
5.08. These figures are satisfactory considering only
sereens with 900 holes to the square inch were used.

Fuel Consumption and Cost per B.H.P.
Steam Plants.

We have only four steam-driven plants in opera-
tion. and the consumption of fuel varied from 8.45
to 12.22 1bs. per h.p.h. and costs from 0.67 pence
at Coolgardie to 1.10 pence per h.p.h. at Laverton.

Charcoal Producer Plant.

These are being graduallv replaced by wood pro-
dncers, but seven plants still burn charcoal, and the
consumption varied between 1.4 and 1.51 lbs. per
h.ph. and cost from 0.52 pence at Mt. Ida to 1.51
pence at Marble Bar. This plant was serapped dur-
ing the year and replaced hy a crude oil power unit.

Wood Producer Plants.

The figures were generally good, though the ever-
erowing scareity of good wood is veflected in the con-
sumption at most plants.



Consnmnption ranged from 3.00 lbs. at Sandstone
to 6.03 lbs. per h.p.h. at Bamboo Creek, where the
timber is of low value, and costs varied from 0.25
pence to 1.08 pence per h.p.h. (Bamboo Creek).

Comparative fests on different classes of wood
were undertaken at Kalgoorlie and Ora Banda, and
though eompleted since the close of the year, I am
appending the results to this report.

Crude Oil.

Marble Bar and Yalgoo, the only two oil-driven
plants, of totally dissimilar types, show similar con-
sumption figures, viz., 0.472 pints and 0.448 pints per
h.p.h. respectively, and eosts in favour of Marble
Bar. Tlke old chareoal costs of 1.51 pence per h.p.h.
were reduced to 0.57 pence with erude oil.

Milling Costs and Revenue.

The cost per ton, including administration and all
charges such as Insurance, was 11s. 6.7d. and rev-
enue 9s. 6.5d. respectively, as against 12s. 6.36d.
and- 9s. 9.04d. in 1932, The decrease in both eost
and revenue is partly due to the same factor, namely,
higher efficiency and the consequent increased output
per hour, allowing customers to take full advantage
of time erushing.

Our present system, of chavges is rvather an anom-
alous ore in so far that irvespective of the expendi-
ture incurred in ineveasing the efficiency of our
plants the Department can only benefit to a fixed
extent, as whern the owner finds the output of a plant
justifies his engaging it by time, 8s. 6d. per hour is
fixed as the maximum revenue for 5-head of stamps,
whilst the owner inay crush for as low as 5s. per
ton, and where water is expensive the cheaper the
crushing te the cwner the greater the expense to the
Department.

This is exemplified at Coolgardie, Kalgoorlie, and
Ora Banda, which, with the exceeption of Cue, have
the largest outputs, and where the cost of water is
great.

The decrease of 1s. per ton can be considered
satisfactory in view of the fact that general inereases
in wages were given for the last two months of the
year and the Forestry’s Department’s eollection of
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firewood and chareoal royalties, which have been re-
flected in the increased eost of fuel.

Repairs and Renewals.
These were paid from working and were also very
heavy, amounting to £4,705 8s. 4d.

TAILING TREATMENT.

Of the 21 mills operating, tailing treatment was
carried on at 17. Mt. Tda and Marble Bar produce
refractory tailing due to the presence of copper, and
Payne’s Find and Youanmi were the only other
plants where no tailing was handled. 84,151 tons
were treated, whieh was slightly more than the out-
put from the batteries, accumulations being drawn
upon.

With the exception of the tailing at Mt. Ida and
Marble Bar, practically the whole of the tailing was
purchased, notwithstanding the more or less refrac-
tory nature of a fair percentage.

The use of saturated lake water at St. Ives and
Norseman resulted in low extraction, and at Boo-
gardie the large amount of ironstone gave a fairly
high residue.

The presence of this tailing and the necessity for
treating through the winter months when difficulty
is experienced in drying the material properly, has
resulted in lower extraction being obtained, and the
average extraction for the year was 77.10 per cent.

The average value of the 84,151 tons treated was
4.43 dwts., and the residue 1.012 dwts.

14,770.41 fine ounces were recovered, valued in
Australian carreney at £112,890.54.
Receipts and Exrpenditure.

Receipts amounted to £66,293 4s. 9d. and expendi-
ture to £27,825 4s. 9d., leaving a profit of £38,468.

Cost per ton deeclined from 6s. 11d. to 6s. 7.3d.

and receipts increased from 14s. 6d. in 1932 to 15s
9.7d., due to the inereased premium received.

The cost figure is quite good considering the in-

creased tonnages treated at expensive centres like
Bamhoo Creek and Jimble Bar.

Comparative Synopsis of Results at State Balteries for 12 Months ended 31st December, 1932 and 1933.

1933. 1932,
Tonnage. 1 Expenditure. Revenue. Tonnage. Expenditure. Revenue.
Milling 91,616 11/6-7 9/6-5 79,745 75 12,/6-36 9/9-04
Tailing Treatment 84,151 6/7-3 15/9-7 66,216 6/11 14/6-6
Receipls and Bxpenditure.
— Tonnage.- Expenditure. Revenue. Profit. Loss.
£ s d. £ s. d. £ 8. d. £ s od
Milling 91 616 52,934 0 7 43,865 12 4 9,068 8 3
Tailing ... 84,151 27,825 4 9 66,293 4 9 38,468 0 0
Tin Treatment ... 26 1 2 2 0 0 24 1 2
175,767 80,785 6 6 110,160 17 1 38,468 0 0 9,092 9 5
Less Loss 9,092 9 5
Net Profit £20,375 10 7




ADDITIONS AND RENEWALS.

During the year two erection engineers were more
or less continuously employed on the above-men-
tioned work, and though no new batteries were
erected £10,545 3s. was expended on new tailing
plants and additions to others, installation of eleetrie
light, reconstruetion of plants, rent of Kalgoorlie
battery, ete., and at the end of the year most of our
plants were in good condition, notwithstanding their
age and long idleness.

The cost of this work was as follows:—

Assistance to Gold Mining Industry—

£ s.d £ s.d.
Wages 688 0 0
Interdepartmental 602 0 0O
Other (including rent
of Kalgoorlie State
Battery) 3,463 16 3
—————— 4,753 16 3
General Loan Fund—
Wages 1,435 14 6
Interdepartmental 1,735 12 3
Other ... . 2,600 0 0
—— 5,791 6 9
£10,545 3 0

Amongst the most important work was the instal-
lation of erude oil engine and electric generator at
Marble Bar, enabling us to drive the well pump for
our water supply by motor, and providing electric
light, the saving in power and light for the first
three months’ run heing approximately £200.

The engine is portable, and it is intended to use
it at Bamboo Creek and run the plants alternately.

The producer gas engine was transferred to Boo-
gardie, and took the place of the worn-out engine.
At this centre, and at Peak Hill and Warriedar, elec-
triec generators were installed and motors put in for
water supply power units.

CARTAGE SUBSIDIES.

The amount paid in subsidies was £12,935 13s. 1d.
as against £13,265 8s. 7d. in the previous year,
though the tonnage crushed increased by 11,870.25
tons at State batteries only.

These subsidies now apply to practically all public
crushing plants as well as State batteries, and a
very considerable amount of work is entailed in
policing them.

ADMINISTRATION.
Details of administration are as follow :—

£ s d
Salaries ... 1,486 14 10

Inspection, including Salary of In-
spector 799 6 1
Insurance 2,342 5 10
Printing ... i21 6 8
Postage, ete. 176 17 3
£4,926 10 8

Administration cost per ton dropped from 7.00
pence in 1932 to 6.7 pence, the main inerease in any
item being insurance, which rose from £1,665 7s, 6d.
in 1932 to £2,342 5s. 10d., consequent on all em-
ployees being insured against occupational diseases
under the Third Schedule of the Mines Regulation
Act.
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STAFF.

The appointment of Assistant Manager Thomas in
charge of Mt. Ida was the only addition to the gold-
fields staff, and no changes were made at head office.

Sixteen managers and assistant managers controlled
the plants, and since they dealt with a combined
tonnage of 175,767 tons, were very fully occupied.

The difficulty of obtaining the proper type of
officer under present conditions and allowing officers
to take long periods of leave accumulated during the
last few years have made the task of administration
a heavy one, but the position has at the time of
writing considerably improved. The fact that some
of our more responsible managers are approaching
the retiring age suggests that, if conditions do not
change, this difficult position will again recur. I am
endeavouring to obtain fechnically trained young
men as cadets, but it is difficult to hold them.

I have pleasure in placing on record my apprecia-
tion of the zealous way the staff, hoth on the gold-
fields and at the head office, has tackled the ever-
inereasing work and responsibiliby. A particularly
bad summer on the flelds has added to the difficul-
ties of officers, and I wish to express my thanks for
their loyal support and eo-operation.

From September to the close of the year, when 1
was Acting State Mining Engineer, a good deal of
extra work devolved upon the Inspector and En-
gineer.

Assistance to Industry through State Batteries.

£ s dl £ sod.
Profit on Working 29,375 10 7
Less Cartage Subsidy ...

Erection and Reconstruction ...

12,935 13 1
10,545 3 0

23,480 16 1

£5,804 14 6
GENERAL REMARKS.

The year has been a successful one in every way.
The tonnage milled was the highest for 24 years, and
was within 4,225 tons of the record output in 1906.
The profit was a record one, due to the lower work-
ing costs, the increased premium received on gold de-
rived from tailing treatment, and the treatment of
a certain proportion of accumulated tailing made
possible by additions to our tailing plants, the cost
of which was borne by loan funds.

A pleasing feature was the maintenance of the
grade of ore erushed, which dropped only 6d. per
ton at par to 59s. 4d. per ton, an excellent figure.
With the premium added the yield for the year in-
creased very considerably over that for 1932, the
estimated total being £459,743 as against £387,869
in 1932. Considering the total value for the State
for the year was £4,886,254, these fgures speak well
for the results of the prospectors’ efforts, and the
maintenance of the high grade of orve suggests that
the new prospectors have heen quick to grasp the
essentials of their new oecupation.

With the exception of Youanmi all eentres where
our hatteries operate have shown increased activity,
and for the first time for many vears we have found
it advisable to have a full-time manager in the Pil-
bara, where very extensive alterations to our plants
at Marble Bar and Bamboo Creek were made.

Generally the condition of our plants has improved,
though some of the old ones like Laverton are ex-
pensive, and the installation of a gas producer plant
will have to be considered this year. Almost all
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~ As mentioned hefore, the consumption per H.P.H.
is approximate on account of the difficulty of estimat-
ing the power consumed, but the comparison is sound.
It will be seen that gimlet gave the best results of
the gum varieties and runs mulga very closely as a
green fuel,
Test No. 2.

Comparative tests at Ora Banda between semi-dry
gimlet and mulga over a period of 436 hours and 487
hours respectively, confirmed the results at Kalgoorlie,
the comparative figures being—

Mulga 2.73 Ibs. per H.P.H.
Gimlet 3.16 ,, "
Test No. 3.

Amnalysis of the gas generated during the tests at

Unfortunately the sample of gas from mulga was
contaminated with air, but the results show the close
similarity  between the gases from the different
euculypti and, in comparison with Hdquist, Valentine
and Dunstan’s Sons of Gwalia tests on mulga, show a
generally higher carbon monoxide and eorrespondingly
lower hydrogen content.

The caleulated calorific values of the samples of gas
taken while the respective timbers were being burnt
show interesting results, but must not be taken too
literally as these values would vary according to the
length of time between charging and when the samples
were taken. The gas taken when gimlet was burnt
shows the highest figure, namely 135 B.T.U,, and this
ig a reflection of its economical value as shown in Test
No. 1, and compares favourably with 132, the higher
figure obtained in the Sons of Gwalia test on mulga.

Kalgoorlie was made Dby the Government Mineral-
ogist and Analyst, Dr. Simpson. Details of these analyses are as follow:—
'I:Elb. No. ] 2099 3000 3698 3699 3700 3701 Edquist, etc.—
Timber used Salmon Gum. Gimlet. Blackbutt. Redwood. Mulga. Whitegum. Mulga
Moisture content of timber) 24-0-—28-9% | 21-7—23-0% | 17-8—19-6% 21-0% 19-29 21-9—23-59% Al B.
07 (y o, 0, o, o, o, o,
Carbon dioxide 10+0 679 o' &, 9 %, 15 &4
Oxygen ... -5 -1 -5 +2 59 -2 -1 <2
Tluminants
Carbon monoxide 20-9 24-1 23-0 246 15-4 23-7 15-5 20-8
Hydrogen 15:1 104 59 98 51 79 13-8 79
Methane ... 1-2 2-4 23 22 2:6 15 4:2 31
Nitrogen (by difference) 52-3 56-1 621 56-8 661 59-7 52-2 58-6
100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0
Calculated calorific value
B.Th.U. (gross at 60°F.
and 309, moist,) 128 135 116 132 92 116 132 122

Test No. 4.

Calorific values determined by the Government Mineralogist and Analyst of woods used during the
tests at Kalgoorlie:— :
Date received ... 21-4-33 10-7-383 10~7-33 20-8-33 20-8- 20-8-33 —g-33
Lab, Nos. 1594 29097 2998 3702 3780333 23378033 292780:';33
TFirewood used e 1 - Mulga | Salmon Gum Gimlet Blackbutt Redwood Mulga ‘Whitegum
Moisture content of wood|Log 4in. dia., 1Small log 34in. [Small log 33in. | Log  (smooth | Log 4}in dia., | Medium log 4in. | Medium Pfog 44
21-3% dia, 26:6%_ dia, 21.7% bark)  3}in. 21-09% dia., 19-2% | in. dia., 21-9%
Medium log 5 | Medium log 44 dia., 17-89, Large log 4%in. | Large log 5}in.
in. dia., 28-99| in. dia., 23-0%] Log (rough dta., 19-29/ dia., 2359
Targe log 8}in. | Targe log 5%in bark) 3iin. ’ o ' °
dia., 24-09% dia., 22-49% dia., 19-6%
Mean ... 21-3% 26-5% 22-49% 18-7%, 21-0% 19-29, 22-7%
Ail‘-dz‘ied lll’l()istul‘() 13;;{:(1 ())81521)2/0 ;)'882/{, 9.899, 9-97%, 9-209, 9769,
Ash (dry basis) 2.72% 2.199% 2-88%, 2679 TS 3.9067 546
Calorific  value (dry K] 1-54% 3-20% 1-549,
basis), B.Th.U. gross 8816 8357 8352 8154 3325 8790 8403
Calorific value (calcu-
lated to mean original
moisture), B.Th.U.
gross ... 6936 -~ 6140 6433 6630 6579 7102 6408

Comparative Cost of Oil and Wood Fuel
If capital cost of plant is comsidered, and in my
opinion it should be, the amount allowed for this item
will be greater for a producer plant on account of the
higher cost of installation.

The amount charged under the heading ‘‘Super-
vision’’ will also be greater, but would vary so much
according to the duties of the attendant and size of
plant as to make a correct estimate difficult.

Lubricating oil can best be considered in both kinds
of power produetion as part of the direet cost and is a
far heavier one in the case of oil-driven than in pro-
ducer plants, as the consumption is heavier even when
the oil is filtered in the former, and the cost of the
lubricant is higher.

Our State Battery experience of crude oil is a eom-
paratively short one, but in centres where the trans-
port charge is £4 per ton, the cost of power so pro-
‘duced is 0.6 pence per H.P.H. as against .035 pence
for a similar plant burning wood at the-average price
of 17s. per ton. These figures take into account the
cost of fuel and lubricating oil.

Summary.

(1) Previous experience and the tests enumerated
have proved that all goldfields timbers, including the
well-known varieties of gum, can be burnt successfully
off the axe, with the possible exception of redwood,
which is a timber of minor importance, and that par-
tially dry wood gives better results.

(2) That in all centres where the transport charges
for fuel oil are over £4 per ton and wood fuel can be
obtained at 17s. per ton, the use of producer plants
would be more economical notwithstanding the extra
eapital cost and supervision.

(3) With unsoftened mineralised water for cooling
purposes, always providing that the serubber capacity
is sufficient and means are taken to dry the gas before
going to the engine, water jacket incrustation and
overheating are less likely in a producer plant than in
a crude oil unit.

(4) Our experience has proved that with varying
loads a grate area of 1 sq. foot to 10-15 H.P. is
quite satisfactory, as while the consumption of fuel
may be a little higher through some being burnt to the
air when the lighter load is on, there is sufficient heat
generated to effectively break up the fuel and water
into its simpler components, whilst it is not intense
enough to effeet the producer lining or firebars.

Coneclusion.

It is my considered opinion that, except in more or
less remote places, the choice of plants, whether oil or
wood driven, becomes a matter of taste, but it has to
be borne in mind that where there is no regeneration
of fuel supplies by regrowth, sueh as in the distriets
dependent on mulga and its varieties, companies ereet-
ing large producer plants are liable to soon become
embarrassed with long firewood lines with atfendant
organisation, supervision and eapital expenditure, and
at the same time the supplies for domestic use are de-
pleted, resulting in an inerease in the cost of living,
with its incidence on the cost of wages.

In the gum belt, where the regrowth can be burnt
in from 25 to 40 years, the question of continuous fire-
wood supplies should present no great concern.

D. BROWNE,
: Superintendent of State Batteries.
Sth June, 1934.
D.F.B./P.T.
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SCHEDULE I.

Return showing Number of Tons Crushed, Qold Yield by Amalgamation, Average per Ton in Shillings, and Total Value
for Year 1933.

Battery. Tons Crushed. G%;lniyof.ld Value per Ton. Total Value.
Fine ozs. s. d. £
Bamboo Creek 1,328-00 1,914-15 103 9-13 6,890-94
Boogardie ... 5,363-25 2,862-30 38 4-89 10,304 -28
Coolgardie ... 11,276-75 7,657-35 48 10-76 217,566 - 46
Cue 9,778 50 4,914-40 36 0-23 17,691-84
Jimble Bar 2,241-00 799-95 25 8-41 2,879-82
Kalgoorlie ... 12,722-25 5,318-80 30 1-22 19,147-68
Laverton 4,773-00 2,473:32 37 3-97 8,903-95
Marble Bar 1,793-00 1,949-55 78 3-43 7,018-38
Meekatharra 5,406-25 4,760-45 63 4-38 17,137 62
Mt. Ida » 1,755-50 895-40 36 8-56 3,223 -44
Norseman ... 2,997-25 1,730-10 41 6-76 6,228-36
Ora Banda 7,823-75 6,675 80 61 5-22 24,032-88
Payne’s Find 1,830-25 1,430-55 56 3-40 5,149-98
Peak Hill ... 6,271-50 1,734-30 19 10-94 6,243-48
Sandstone ... 4,662-75 2,923-15 46 1-49 10,523 -34
St. Ives 2,827-75 801-05 20 4-73 2,883-78
Warriedar ... 2,232-00 867-65 27 11-91 3,123-54
Wiluna 2,574-75 1,013-95 28 4-21 3,650-22
Yarri 1,608-75 1,196-80 53 6-78 4,308 48
Youanmi 227-00 33-45 10 7-32 120-42
Yalgoo 2,222-75 . 1,060-25 34 4-08 3,816-90
Total 91,616-00 53,012-72 41 8-00 190,845-79
SCHEDULE 2.
Tailinge Treatment for 1933.
Battery. Tonnage. Yield. Value. Premium.
Fine ozs. £ £
Bamboo Creek 1,380 606-97 2,558-67 2,120-36
Boogardie 5,356 1,155-46 5,416-25 3,462-97
Coolgardie 13,434 1,737-74 7,452-03 5,904 - 54
Cue ... 8,195 1,375-33 6,208 69 4,406-18
Kalgoorlie 13,500 2,030-13 8,450-71 7,209-97
Jimble Bar 2,990 911-30 3,283-74 2,924 - 69
Laverton 2,200 370-53 1,573-79 1,236-34
Meckatharra ... 3,520 812-85 3,5668-61 2,688-29
Norseman 3,320 485-54 2,080 57 1,628-64
Ora Banda 7,725 1,991-74 8,739-04 6,704-39
Peak Hill 5,985 455-80 1,936-51 1,558-72
Sandstone 4,444 793-86 3,703-69 2,366-97
St. Ives 3,772 548-55 2,384-27 1,779-82 -
Warriedar 1,585 299-57 1,291-56 934-41
Wiluna 2,405 78259 3,325-56 2,831-19
Yarri ... 2,970 247-31 1,110-82 843-37
Yalgoo 1,370 165-14 701-34 603 -84
Total ... 84,151 14,770-41 63,785-85 i 49,104-69
¢ v -~
£112,890-54
SCHEDULE 3.
Return showing Number of Parcels treated and Tons crushed at State Batteries for Year 1933.
Gross Contents
No. of Tons Yield by Yield b){ of Tailing (in- | Total Contents Average Gross Val
Parcels Battery. Crushed Anmlgn}natiou, Amng.lgamahon, cluding _refractory of Ore, _per ton, érs ¢ alue
Crushed. . Bullion. FineGold. tails), Tine Goid. Fine Gold. per ton.
o _ ~ Tine Gold.
oz8. dwt. grs. ozs. dwts. grs. ozs. dwt. ozs. dwt. £ s d.
25 Bamboo Creek 1,328 1,014 3 0 1,622 11 [} 433 5 30 5 6 8 3
156 Boogardie ... 5,363} 2,862 7 0 2,426 4 0 1,632 13 14 18 3 2 8
357 Coolgardie ... 11,276 7,657 7 0 6,490 16 0 1,866 0 14 18 3. 210
223 Cue ... 9,830 4914 8 0 4,165 14 0 2,163 3 12019 214 4
20 Jimble Bar 2,511 799 19 0 678 2 0 58+ 7 10 1 2 2 8
394 Kalgoorlie ... 12,683} 5318 16 0 4,508 10 0 2,237 6 10 16 2 5 4
168 Laverton 4,773 2,473 5 0 2,006 10 0 886 4 1212 218 1
68 Marble Bar 1,843 1,949 11 0 1,662 10 ¢ 539 0 23 16 5 0 7
130 Meekatharra 5,426} 4,760 9 0 4035 4 0 1,310 3 5 19 17 4 3 8
28 Mt. Ida 1,7554% 895 & 0 758 18 0 687 17 3 16 11 3 611
120 Norseman ... 2,997} 1,730 2 0 1,466 10 0 601 14 , 06 13 19 218 7
127 Ora Banda 7,854% 6,675 16 0 5,668 14 0 2,434 15 , 088 20 14 4 7 3
43 Payne's Find 1,380} 1,430 11 ¢ 1,212 12 0 200 10 1,413 2 15 10 3 5 5
65 Peak Hill ... 6,1854 1,734 6 0 1,446 1 0 472 8 1,918 4 6 4 1 6 2
45 St. Ives 2,827% 801 1 0 679 0 O 514 10 1,193 10 8 10 1'15 9
118 Sandstone ... 4,562% 2,923 3 0 2,477 16 0 759 6 3,237 2 4 4 3 0 2
56 ‘Warriedar ... 2,182 867 13 0 735 8 0 660 2 1,385 10 12 18 214 2
48 Wiluna 2,529% 1,013 19 0 89 8 0 690 8 1,549 16 12 6 212 0
101 Yalgoo 2,282% 1,060 5 O 898 14 O 387 19 1,285 13 11 6 2 7 9
37 Yarri 1,513% 1,196 16 0 1,038 0 0 203 16 1,241 16 16 9 3 9 6
9 Youanmi 227 33 9 0 28 6 O 23 156 52 1 4 14 018 6
91,834 53,012 14 0| 44,985 8 ¢ 19,189 2 64,124 10 13 23 219 2
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SCHEDULE 4.

Direct Purchase of Tailings.

i Tons
Battery. purchased. Amount.

£ s, d.

Bamboo Creek ... 846 1,833 8 9
Boogardie ... 4,073% 5520 1 6
Coolgardie ... 6,126 5,241 10 10
Cue 5,543 5,879 2 10
Laverton ... 3,022 2,021 17 3
Jimble Bar 2,019 1,928 17 3
Kalgoorlie ... 5,880% 5923 3 9
Meekatharra 3,322% 3,786 6 9
Norseman ... 1,987% 1,897 2 5
Ora Banda 5,401 7,893 18 4
Payne’s Find 839, 118 16 10
Peak Hill ... 884 1,117 6 6
Sandstone ... 2,168 1,701 17 5
St. Ives ... 1,959 1,271 7 10
Warriedar ... 2,075% 2,205 6 8
Wiluna 959¢ 2,073 13 2
Yarri 773 727 0 3
Youanmi 165 24 18 7
Yalgoo 1,035% 702 17 2
49,033 51,958 14 1

SCHEDULE 5.

Return showing Tailing payable and unpayable and Gross Contents for Year 1933.

!
Tailing payable. Tailing unpayable. Refractory tailing. ] Totals.
Battery.
. Tons: Gross Contents. Tons. Gross Contents. Tons. Gross Contents. l Tons. Gross Contents.
ozs. dwt. grs. ozs. dwt. grs. ozs. dwt. grs. ' ozs. dwt. grs.
Bamboo Creek 1,133% 431 18 0 16 1 12 0 1,149 433 5 0
Boogardie ... 3,731% 1,459 16 0 896¢ | © 72 17 0 4,628, 1,582 18 0
Coolgardie 6,163 1,535 10 © 3,390% 304 12 0 1193 25 18 O 9,682 1,866 0 O
Cue ... 5,241% 1,859 8 0 3,318 303 15 0 8,559 2,163 3 0
Jimble Bar ... 1,926 559 19 0 1824 21 4 0 23 3 4 0 2,132 584 7 0
Ialgoorlie ... 6,281 1,827 6 0 4,621 400 3 0 42 g 17 0 10,944 2,237 6 O
Laverton ... 3,100% 780 4 O 1,106 06 1 ¢ 4,206 8 5 0
Marble Bar ... 1,580% 539 0 O 1,580 530 0 0
Meekatharra... 3,677% 1,225 17 0 999% 84 6 0 4,677 1,310 8 0
Mt. Xda . 1,515% 687 17 0 1,515 687 17 0
Norseman ... 2,098% 565 10 0O 4963 36 4 0 2,595 601 14 O
Ora Banda ... 4,7213% 2,271 6 0 1,978% 163 9 0O 6,700 2,434 15 0
Payne’s Find 1,003} B3 8 0 oy 47 2 0 1,588 2 10 0
Peak Hill ... 8834 225 0 0 4,3253 234 14 O 18% 12 14 O 5,287% 472 8 O
St. Ives 1,927 460 10 O 5664 54 0 0 . 2,493% 514 10 O
Sandstone ... 2,457 635 3 0 1,493} 121 3 0 3,950% 756 6 0
Warriedar ... 1,745 648 5 0 35 1 17 0 1,880 666 2 0
‘Wiluna 2,015 671 18 0 181 i8 15 0 2,106 690 8 O
Yalgoo 1,052 270 11 0O 799% 68 18 0O 101% 48 10 0 1,953% 387 19 ¢
Yarri 516 109 4 0 5934 24 17 0 1843 69 15 0 1,294} 203 16 0
Youanmi ... 98% 14 14 0 102} g9 1 0 2003} 23 15 O
49,774 | 15,704 17 0 25,796% 2,084 10 © 3,585} 1,396 15 0 79,156} | 19,186 2 0
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SCHEDULE L.

Return showing Number of Tons Crushed, Gold Yield by Amalgamation, Average per Ton in Shillings, and Total Value

for Year 1933.

Battery. Tons Crushed. G%ﬁnzﬁm Value per Ton. Total Value.
Fine ozs. s, d. £
Bamboo Creek 1,328-00 1,914-15 103 9-13 6,890-94
Boogardie ... 5,363-25 2,862-30 38 4-89 10,304-28
Coolgardie ... 11,276-75 7,657-35 48 10-76 217,566-46
Cue 9,778-50 4,914 -40 36 0-23 17,691-84
Jimble Bar 2,241-00 799-95 25 8-41 2,879-82
Kalgooriie ... 12,722-25 5,318-80 30 1-22 19,147-68
Laverton 4,773-00 2,473-32 37 3-97 8,903-95
Marble Bar 1,793-00 1,949-55 78 3-43 7,018-38
Meckatharra 5,406-25 4,760-45 63 4-38 17,137- 62
Mt. Ida @ 1,755 50 895-40 36 8-56 3,223-44
Norseman ... 2,997-25 1,730-10 41 6-76 6,228-36
Ora Banda 7,823-75 6,675-80 61 5-22 24,032-88
Payne’s Find 1,830-25 1,430-55 56 3-40 5,149-98
Peak Hill ... 6,271-50 1,734-30 19 10-94 6,243 -48
Sandstone ... 4,562-75 2,923-15 46 1-49 10,523-34
St. Ives 2,827-75 801-05 20 4-73 2,883-78
Warriedar ... 2,232-00 867-65 27 11-91 3,123-54
Wiluna 2,574-75 1,013-95 28 4-21 3,650-22
Yarri 1,608-75 1,196-80 53 6-78 4,308 48
Youanmi 227-00 33-45 10 7-32 120-42
Yalgoo 2,222-75 _ 1,060-25 34 4-08 3,816-90
Total 91,616-00 53,012-72 41 8-00 190,845-79
SCHEDULE 2.
Tailinge Treatment for 1933.
Battery. Tonnage. Yield. Value. Premium.
Fine ozs. £ £
Bamboo Creek 1,380 606-97 2,5658-67 2,120-36
Boogardie 5,356 1,155-46 5,416-25 3,462-97
Coolgardie 13,434 1,737-74 7,452-03 5,904 -54
Cue 8,195 1,375-33 6,208-69 4,406-18
Kalgoorlic 13,500 2,030-13 8,450-71 7,209-97
Jimble Bar 2,990 911-30 3,283-74 2,924 -69
Laverton 2,200 370-53 1,573-79 1,236-34
Meekatharra ... 3,520 812-85 3,568-61 2,588-29
Norseman 3,320 485-54 2,080-57 1,628-64
Ora Banda 7,725 1,991-74 8,739-04 6,704 -39
Peak Hill 5,985 455-80 1,936-51 1,558-72
Sandstone 4,444 793-86 3,703 -69 2,366 -97
St. Ives 3,772 548-55 2,384-27 1,779-82 -
Warriedar 1,585 299-57 1,291 -56 934-41
Wiluna 2,405 782-59 3,325-56 2,831-19
Yarri ... 2,970 247-31 1,110-82 843-37
Yalgoo 1,370 165-14 701-34 603 -84
Total ... 84,151 14,770 -41 63,785-85 l 49,104-69
AN
iy
£112,890-54
SCHEDULE 3.
Return showing Number of Parcels treated and Tons crushed at State Batleries for Year 1933.
Yield b Yield b of “Fatling. (ine | otal A
No. of M Yield by Vield by of Tailing (in- | Total Contents verage e YT
Parcels Battery. ¢ lolnsl Amalgamation, | Amalgamation, |cluding ref%actory of Ore, per togu, Gross Value
Crushed. Tushec. Bullion. FineGold. tails), Fine Gold. Fine Gold, | Per ton.
_ _ Fine Gold.
ozs. dwt. grs. 0zs. dwts. grs. ozs. dwt. 0zs. dwb, ozs. dwt, £ s d.
25 Bamboo Creek 1,328 1914 3 0 1,622 11 0 433 5 2,055 16 30 b5 6 8 3
156 Boogardie ... 5,3634% 2862 7 0 2,426 4 0 1,632 13 14 18 3 2 8
357 Coolgardie ... 11,276 76857 7 O 6,450 16 0 1,866 0 419 3. 210
223 Cue ... 9,830 4,914 8 0] 4165 14 0 2,163 3 1219 214 4
20 Jimble Bar 2,511 799 19 0 673 2 0 584 7 10 1 22 8
394 Kalgoorlie ... 12,683} 5318 16 0O 4,508 10 0 2,237 6 10 16 2 5 4
168 Laverton 4,773 2473 5 0 2,096 10 0 886 5 12 12 218 1
68 Marble Bar 1,843 1,049 11 0 1,662 10 ¢ 539 0 23 16 5 0 7
130 Meekatharra 5,420 4,760 9 0 4,035 4 0 1,310 3 19 17 4 3 8
28 Mt. Ida 1,765 895 8 0 758 18 0 687 17 16 11 3 911
120 Norseman ... 2,907} 1,730 2 0 1,466 10 0O 601 14 13 19 218 7
127 Ora Banda 7,854 6,675 16 0 5,668 14 0 2,434 15 20 14 4 7 8
43 Payne’s Find 1,380 1,430 11 [} 1,212 12 0 200 10 15 10 3 5 b6
65 Peak Hill ... 6,185 ,73¢ 6 0 1,446 1 0 472 8 6 4 1 6 2
45 St. Ives 2,827 801 1 0 679 0 0 514 10 8 10 115 9
118 Sandstone ... 4,562 2,923 3 0 2,477 16 0 By 6 14 4 3 0 2
56 Warriedar ... 2,182 867 13 0O 735 8 0 660 2 12 18 214 2
48 Wiluna 2,529% 1,013 19 0 859 8 0 690 8 12 6 212 0
101 Yalgoo 2,282 1,060 5 0 898 14 0 387 19 1 6 2 7 9
37 Yami 1,513 1,196 16 0O 1,038 0 © 203 16 16 9 3 9 6
9 ‘Youanmi 227 33 9 0 28 6 0 23 15 4 14 018 6
91,834 53,012 14 0] 44,935 8 0 19.189 2 13 23 219 2
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SCHEDULE 4.

Direct Purchase of Tailings.

Battery. purr‘gﬁgze i Amount.

£ s. d.

Bamboo Creek ... 846 1,833 8 9
Boogardie ... 4,073 5520 1 6
Coolgardie ... 6,126% 5,241 10 10
Cue 5,5435 5,879 2 10
Laverton ... 3,022 2,021 17 3
Jimble Bar 2,019% 1,928 17 3
Kalgoorlie ... 5,880} 5923 3 9
Meekatharra 3,3224 378 6 9
Norseman ... 1,937 1,807 2 5
Ora. Banda 5,401 7,893 18 4
Payne’s Find 839 118 16 10
Peak Hill ... 884 1,117 6 6
Sandstone ... 2,168 1,701 17 &
St. Ives ... 1,959 1,271 7 10
Warriedar ... 2,075 2,295 6 8
Wiluna 9593 2,073 13 2
Yarri 7731 727 0 3
Youanmi 165 24 18 7
Yalgoo 1,085% 702 17 2
49,033 51,958 14 1

SCHEDULE 5.

Return showing Tailing payable and unpayable and Gross Contents for Year 1933.

:
Tailing payable. Tailing unpayable. Refractory tailing. Totals.

Battery. T ;
. Tons: Gross Contents. Tons. | Gross Contents. Tons. Gross Contents. Tons. Gross Contents.

!
ozs. dwt. grs. ozs. dwt. grs. ozs. dwt. grs. i ozs. dwt. grs.
Bamboo Creek 1,133} 431 18 0 16 1 12 0 1,149: 433 5 0
Boogardie ... 3,731% 1,459 16 0 896} 72 17 0 4,628 1,632 18 ¢
Coolgardie ... 6,163 1,53 10 0 3,399% 304 12 0 119% 25 18 0 9,682 1,866 0 O
Cue ... 5,241% 1,89 8 0 3,318 303 15 0 8,559 2,168 3 0
Jimble Bar ... 1,9264 5590 19 0 1824 21 4 0 23 3 4 0 2,132 58 7 0
Kalgoorlie ... 6,281% 1,827 6 0 4,621 400 3 0 42 9 17 0 10,944 2,237 6 O
Laverton ... 3,100% 780 4 0 1,106 06 1 0 4,206} 86 5 0
Marble Bar ... 1,580% 539 0 O 1,580 539 0 O
Meekatharra... 3,677% 1,225 17 0 9993 84 6 ¢ 4,677/ 1,310 3 0
Mt. Ida . 1,515% 687 17 0 1,515% 687 17 O
Norseman ... 2,098% 565 10 0 496% 36 4 0 2,595 601 14 O
Ora Banda ... 4,721% 2271 6 0 1,978% 83 9 0 . 6,700, 2,434 15 0
Payne’s Find 1,0038% 153 8 0 841 47 2 0 1,588 200 10 O
Peak Hill ... 8831 225 0 O 4,325% 234 14 O 184 12 14 0 5,227% 472 8 0
St. Ives 1,927 460 10 0 5664 54 0 O . 2,493 514 10 O
Sandstone ... 2,457 635 3 0 1,493} 121 3 O 3,950 76 6 0
‘Warriedar ... 1,745 648 5 0 1354 1 17 0 1,880 666 2 0
‘Wiluna 2,015 671 13 0 181 18 15 0 2,196 690 8 O
Yalgoo 1,052% 270 11 0 799% 68 18 0 101} 48 10 0 1,953% 387 19 0
Yarri 516 100 4 0 5034 24 17 O 1843 69 15 O 1,204} 203 16 0
Youanmi .., 98} 14 14 O 1024 9 1 0 2003 23 15 0
49,774} | 15,704 17 O 25,7963 2,084 10 0 3,685% 1,396 15 O 79,156% | 19,186 2 0




SCHEDULE 6.
Statement of Receipts and Expenditure for Year ended 31st December, 1933.
Miruizve axp Tin

j Total . .
" Manage- ; IR Cost, Repairs and . Gross Cost : Receipts
Plant. Tonnage. i ment. ‘Wages. Stores. }’S orhgng per ton. Renewals. Sundries. Expenditure. per ton. Receipts. per ton. Profit. Loss.
Expenditure. 1 i
£ s.d £ s d. £ d. £ sod. s. . £ sod £ s.d. £ sod s. d. £ s d s, d £ s d £ s d.
Bamboo Creek 1,328 127 19 7 554 15 8 293 17 0 076 12 3 14 8-4 119 5 0 123 10 11 | 1,219 8 2 18 4-1 637 5 1 9 71 582 3 1
Boogardie ... 5,363 - 246 1 4 ¢ 1,173 0 O 804 0 0] 2,223 1 4 8 3-4 225 10 3 305 5 5 2,783 17 0 10 45 2,456 4 3 9 1-9 327 12 9
Coolgardie ... 11,276 478 14 10 | 1,881 11 10 2,083 10 4| 4,443 17 0O 7 10-3 309 2 0 630 4 0| 5,383 3 0 9 6-3 5,508 19 7 9 11-1 215 16 7
Cue 9,778 280 910 1,155 0 O 1,549 2 4 2,093 12 2 6 1-5 284 2 4 472 2 0} 3,749 16 © 7 81 4,846 18 2 9 6-9 1,097 1 8
Darlot . 57 6 3 57 6 3
Jimble Bar 2,241 125 3 0 801 0 ¢ 208 5 7T 1,134 8 7 10 1-4 87 4 6 131 5 6] 1,3521§8 7 12 08 1,505 3 10 13 52 152 5 3
Kalgoorlie ... 12,722-25 586 1 01! 1,981 4 6 2457 14 6| 4975 0 0 7 98 669 18 3 635 0 0] 6,279 18 3 9 105 5,406 0 7 8 59 - 873 8 8
Laverton 4,773 495 0 0| 1,282 9 6 927 10 61 2705 0 © 11 4-1 172 2 4 251 2 4| 3,128 4 8 13 13 2,435 12 4 10 2-4 .- 692 12 4
Linden et 65 3 6 65 3 6
Marble Bar 1,793 2 6 737 1 6 508 2 6 1,311 6 6 17 49 109 3 6 142 4 10| 1,762 14 10 19 7-9 1,051 1 9 1 8-7 . 711 13 1
Meekatharra 5,406-25 2 0] 1,411 3 8 1,353 3 4 3,032 9 © 11 3-0 406 3 9 319 3 31| 3,757 16 0 13 1-3 2,618 3 10 9 8-2 . 1,139 12 2
Mt. Ida ... 1,75550 1 3 75 0 9 255 1 0 1.247 3 0 14 2-2 132 0 3 138 0 64 1,517 3 9 17 3-3 45 0 8 57 72 3 9
Mt. Sir Samuel ... 32 9 3 32 9 3
Mulline 23 13 9 2313 9
Norseman ... 2,097 -25 271 0 3 1,046 2 6 618 1 9 1,936 4 6 12 11-3 336 0 0 205 0 9| 2477 5 3 16 6-7 1,777 0 6 11 10-3 700 4 9
Ora Banda 7,828-75 302 1 6] 1,953 5 3 8962 1 9| 3,217 8 © 8 3-1 242 2 1 549 3 6| 4,008 14 1 10 3-1 3,283 18 2 8 47 . 724 15 11
Payne’s Find 1,830-25 156 2 4 611 3 8 418 5 2 1,18 11 2 12 11-7 154 1 10 129 2 4 1,468 15 4 16 06 943 1 3 10 3-6 . 525 14 1
Peak Hill ... 6,271-50 250 4 11| 1,352 8 4 826 2 6 2428 15 9 7 03 368 1 8 351 1 2 3,147 18 7 10 67 2,392 11 4 9 26 . 75 7 3
Pingin . . 0 0 0 . 10 0 0
Sandstone ... 4,562-75 200 211 1,492 1 8 657 0 4] 2,448 4 11 10 87 179 2 0 302 0 0] 2,929 611 12 10-7 2,249 9 10 9 10-3 . 679 17 1
5t. Tves 2,827-75 200 4 5 926 2 7 657 1 6 1,783 8 6 12 7.3 162 0 6 204 1 11} 2,149 10 11 15 2-4 1,442 14 9 10 2-4 706 16 2
Tuekanarra 41 0 6 . 41 0 6
‘Warriedar ... 2,232 163 19 6 623 2 6 321 4 3 1,108 6 3 9 11-6 259 0 9 139 1 61 1,526 8 6 13 75 1,089 6 2 9 91 437 2 4
Wiluna 2,574-75 228 0 3 499 1 11 267 1 1 994 3 3 7 86 125 1 6 202 0 6 1,321 5 3 10 3-1 1,193 13 2 9 3-2 . 127 12 1
Yarri 1,608-75 161 19 9 698 14 6 336 16 3 1,197 10 6 14 10-5 118 1 8 1533 15 7] 1,469 7 9 18 3-1 791 2 0 9 10-0 - 678 5 9
Youanmi 227 43 6 8 3 4 87 2 8 159 12 8 14 0-8 9 1 6 0 2 6 178 16 8 15 9-0 73 77 6 55 . 1056 9 1
Yalgoo 2,222-75 157 3 7 517 1 4 321 1 8 995 6 7 8§ 11-4 208 2 8 118 1 4| 1,321 10 7 11 10-6 1,007 10 12 9 10-4 1.“ 1 223 19 9
91,616 5,353 1 5 (21,480 15 0 |15,863 6 O [42697 2 5 4,705 8 4| 5,531 9 10 {52,934 0 T 43,865 12 4 1,606 1 10 {10,764 10 1
Tin Plant— s
Greenbushes 26 1 2 2 0.0 24 1 2 s
91,616 5,353 1 5 21,480 15 0 [15,863 6 0 {42,697 2 5 9 3-6 4,705 8 4 5,831 9 10 | 52,960 1 9 11 6.7 42,867 12 4 9 65 1,696 1 10 {10,788 11 3
SCHEDULE 7.
Statement of Receipts and Expenditure for Year ended 31lst December, 1933.
TAmLING.
3
Manage- o " Total Cost Repairs and . Gross Cost : Receipts
Plant. Tonnage. ment, Wages. Assays. Stores. Working per ton. Rgnewals. Sundries. Expenditure,| per ton.” Receipts. per ton. Profit. Loss.
Expenditure.
£ s.d £ sod. £ sod £ sod. £ s d 8. d. £ s d £ s.d. £ sod. s. d. £ s.d s. d. £ s d. E R
Bamboo Creek ... 1,380 68 12 4 420 13 4 97 11 0 166 5 4 733 2 0 10 109 106 19 2 60 18 7 920 19 9 13 4-1 2,654 18 2 38 2-1 1,733 18 5 .-
Boogardie ... 5,356 107 10 5 834 19 3 85 14 11 464 2 6 (1,492 7 1 -5 6-8 9 4 3 78 9 311,680 0 7 6 3-2 4,126 13 8 15 4-9 2,446 13 1
Coolgardie ... 13,424 1908 13 912242 3 9 142 2 0 868 5 718451 5 1 5 1-6 403 12 6 [ 3,854 17 7 5 88 |8,22217 1 12 2-9 4,367 19 6
Cue 8,195 20210 71,212 1 7 230 7 5 600 14 10 [ 2.245 14 5 5 57 4 14 10 257 17 512,608 6 8 6 1:4 5,880 18 5 14 4.2 3,372 11 9
Jimble Bar 2,990 162 8 1 591 2 2 66 19 7 486 1 11 11,306 11 9 8 8-8 13 3 6 53 3 711,372 18 10 9 2-2 4,084 17 0 30 7-9 2,711 18 2
Laverton ... 2,200 121 11 9 367 18 10 96 10 8 197 3 4 783 4 7 7 1-4 12 13 4 74 9 4 870 7 3 7 10-9 1,452 13 6 13 2-4 582 6 3
lh\ﬁe}{li:itharm 3,520 10116 4 604 8 11 58 210 215 9 8 979 17 9 5 67 13 10 4 121 10 1 (1,114 18 2 6 40 3,788 11 7 21 6-3 2,672 1?) i
Norseman ... 3,320 94 11 4 543 18 7 62 2 6 341 9 81,042 2 1 6 3-3 90 6 5 112 7 10 (1,244 16 4 7 59 2,062 6 5 12 50 817 10 1
Ora Banda 7,725 206 9 10 11,831 18 9 89 6 5 580 15 5 1220810 5 5 82 46 15 6 232 4 11 | 2,487 10 10 6 56 7,381 18 3 19 1-3 4,894 7 5
Peak Hill ... 5,985 158 156 6 | 1,081 7 8 65 9 11 511 7 0 |1,817 011 6 0-8 156 13 6 | 1,873 13 7 6 7-1 2,838 16 2 9 58 865 2 7
Payne’s Find 41 16 5 . 41 16 5 41 16 5 41 16 35
Sandstone ... 4,444 139 1 8 780 7 6 164 5 7 423 0 211,506 14 11 6 9-3 112 0 136 18 9 | 1,645 5 8 7 48 3,990 2 10 17 11-2 2,344 17 2
St. Ives ... 8,772 108 10 11 654 17 1 111 5 3 447 12 1 11,322 5 4 7 01 122 12 6 141 12 8 1,586 10 6 8 77 2,516 7 9 13 45 929 17 3
‘Warriedar ... . 1,585 28 0 0 198 15 0O 116 5 6 104 13 2 447 13 8 5 7.7 21 5 0O 56 13 1 525 11 @ 6 76 490 12 ¢ 6 2-2 3419 7
‘Wiluna . 2,405 59 8§ 11 482 16 4 48 19 0 231 1 3 822 5 6 6 10-0 7 156 10 8 8 5 918 9 9 7 76 3,451 1 8 32 10-2 2,532 11 11
Yalgoo 1,370 51 10 6 264 3 9 62 12 5 108 8 9 486 15 5 7 1-2 55 7 0 58 8 9 610 11 2 8 10-9 679 10 11 9 110 68 19 9
Kalgoorlie ... 13,500 260 4 21,643 16 11 217 4 0 815 3 1112936 9 0O 4 4-2 112 6 413 10 6 13,35112 O 4 11-5 9,498 14 2 14 0-8 6,147 2 2
Yarri I 2,970 168 17 ¢ 39 2 1 71 8 9 354 9 5 953 18 0 6 50 26 5 10 136 19 1 [ 1,116 17 11 7 6-2 |1,166 2 10 7 10-2 49 411
Revenue Suspense Account .. 2,000 0 0 2,000 0 0O
84,151 2280 10 3 113,61411 6 | 1,786 2 9 /6,916 4 0 (24,597 8 6 5 101 533 18 01268318 3 127825 4 9 6 7-3 166,203 4 9 15 9-7 |38,544 16 2 76 16 2
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DIVISION 1V.

Annual Progress Report of the Geological Survey of Western
Australia ‘for the Year ended 31st December, 1933.

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 (eological Survey
for the year 1933.

STAFF.

The personnel of the Staff has remained un-
changed from that of the previous year, and still
remains at two fleld officers, one technical assistant
and a messenger.

FIELD WORK.

Government Geologist—I was unable to be in the
field as much as usual this year owing mainly to
the absence of one of my assistants—Mr. Forman—
for a period of six months, and my own absence
for three months when doing special work for the
Anglo-Australian  Gold Development Company.
Three short trips were made and reports furnished
on the gold discovery at Wannaway and Yiniding
Creek, and the Water Supply for the Margaret
River Butter Factory.

The inereasing number of inquiries also ealls for
more time in the office.

I. R. Feldtmann, Iield Geologist.—With the ex-
ception of a short time in the fleld investigating
the occurrence of glauconite sands at Gingin, a
copy of whieh with maps is appended, practically
the whole of the rest of the year was oceupied on
his report on Kalgoorlie.

I G. Forman, B.Se., Assistant Geologist—In
January, Mr. Forman completed his work on the
correlation of the Artesian bores of the Metropoli-
tan area. This was published in last year’s Annual

Progress Report.

During February, he assisted Miss Armstrong in
the revision of the Catalogue of Scientific Periodi-
cals, as it affected the Departmental Library. From
Maveh to September Mr. Forman aected as Lecturer
in Geology at the University of W.A. during the
absence of Professor Clarke. From September to
the end of November he was engaged in an exam-
ination of the Ingliston Consols Kxtended, the Ing-
liston Alberts, and the Lady Central Gold Mines at
Meekatharra. During December he investigated
and reported on the prospeets of boring for deep
leads on the Greenbushes Tinfield.

HEAD OFTFICE.
I’ Armstrong, B.Sc., Technical Assistant.—
Thoughout the year there has been an inereased
demand by the public for published information on
potential gold-bearing areas of the State. To cope
with these inquiries, Miss Armstrong has completed
an Index map for the Annual Reports, which shows
at a glance each area dealt with by articles pub-
lished in the Annual Progress Reports of the
Geological Survey of W.A. from 1897 to date.

This map in conjunction with a similar one for the
bulletins gives the public ready access to published
reports.

In addition, she has compiled a new geological
map of the State. The 1920 map was used as a
basis for the geology, and all work done subsequent
to that date was added. In some places it was
found necessary to alter the pre-existing boundaries
as reeent work had proved them at fault. The map
is now in the hands of the Printer for publication.

Miss Armstrong was responsible for the selection
of an exhibit of gold and minerals of economic im-
portance displayed at the “Industries Ixhibition”
held in Government House Ballroom; and assisted
me in the preparation and setting out of a gold
exhibit at the Royal Show.

During the re-arrangement of the Library it was
found that many publications contained therein had
not been listed in the C.S.LR. Catalogue of Seien-
tific Periodicals. As entries for the Supplement to
the Catalogue were being called for, Miss Armstronz
compiled the cards for amended and new entries.

Owing to the demand for Bulletin 61: ‘An Out-
line of the Physiographical Geology (Physiography)
of Western Australia,”” by J. T. Jutson (1913)—
now out of print—the author was approached to
re-write this work for a new edition. Due to the
lapse of time sinee Mr. Jutson handed in his ve-
vised manuseript, many changes have been made
in the geological boundaries of the State, which
neeessarily added largely to the amount of work
attached to re-editing. Miss Armstrong has been
in charge of this work, and was able personally to
finalise with Mr. Jutson any alterations and addi-
tions when she was passing through Melbourne on
her return from her annunal leave.

In addition to the general routine work of the
offiee, Miss Armstrong has dealt with the corres-
pondence, made petrological determinations for the
general publie, and kept up to date the cross refer-
encing of all articles on Australian geology pub-
lished in seientific journals.

PETROLOGICAL WORK.
~ The petrological work in determining rocks for
both office and the public was carvied out by Mr.
Torman and Miss Armstrong, depending on the
class of work.

The reports or summaries of the reports arising
from the field work are attached, except in such
instances when they were made for purely depart-
mental use.

In conclusion, T take this opportunity for ex-
pressing my appreciation of the work and loyal
support of the members of the Staff during the
year. : X

T. BLATCHFORD,
Government Geologist.



1—THE GLAUCONITE DEPOSITS AT GINGIN,
SOUTH-WEST DIVISION.

(F. R. Feldfmann.)

Introduction.—The chalky limestones at Gingin,in
particular those capping One Tree and Molecap
hills, were worked many years ago as a source of

" industrial lime. At a later date some altempt was
made to utilise for agricultural purposes the phos-
phatic nodules which occur at several horizons in
the Cretaceous rocks, but ave particularly numerous
in a zone ocewrring partly in the lower portion of
the chalk, partly in the underlying greensand. A
fair amount of the phosphatic material was
quarried on the north-castern slope of Molecap,
but the deposit proved to be too narrow to he
worked profitably. Recently, attention was drawn
to the greensand beds as a source of the mineral
glauneonite (KMgFe, (Si0,),. 3H,0), which is an
important constituent of the greensand and which
has been found to be an effective water softener.

The Gingin area was visited by earlier observers
such as Gregory, Brown, and Gdezel, but although
it has heen of considerahle interest to geologists, not
only on account of the cconomie possibilities of the
rocks, but also because of the abundant fossil re-
mains found in the chalk, but little detailed geolog-
¢‘al mapping has been attempted. In 1909 and 1910
the area was examined by Mr. L. Glauert in con-
neetion with the limestone deposits, and a brief
deseription of the geological features was given hy
him in the Annual Report of the Survey for 1910
(pages 29 and 30), and also in Bulletin 36, the latter
report being accompanied by a small map and see-
tion on a scale of a mile to the inch. At the time of
Mr. Glauert’s evamination, the lower bed of
glauconitic sandstone, usually known as the Lower
Greensand, was not exposed in a sufficiently wun-
weathered state, in the area examined by him, to
be identified and separated from the underlying
shales.

A brief deseription of the geology of the Gingin
area, accompanied by a geological seetion, was given
by Dr. E. S. Simpson in his description of the
oceurrence of the rare mineral gearksutite on Loe.
457, about 134miles east of Gingin. (Mineralogical
Magazine, May 1920, Vol. XIX, No. 89, pages
23-39.) The existence of the lower greensand was
recognised’ by Simpson, who assigned to it a thick-
ness of 100 feet.

The distriet was visited in 1930 by my colleague,
Mr. F. G. Forman, in connection with an investi-
gation by officers of the Department of Agrieulture
of the affection of stock by a disease known as
“Gingin Rickets.”  Mr. Forman’s description of
the geology of the district on pages 8 and 9 of the
Annual Progress Report of the Survey for 1930
covers a somewhat wider area than that deseribed
by Mr. Glauert.

Location and Tovography.—The small farming
town of Gingin is situated on the Midland Railway
Commnany’s line to Geraldton, about 50 miles bv rail,
north of Perth. Tt lies on both sides of (lingin
Brook which, north-east of the town, flows in a
south-south-westerly divection but makes an abrupt
U-shaped bend to the east where it is joined by
Moonda Brook before flowing in a west-south-west-
erly direetion through and west of the town.
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The country around Gingin is strongly undulat-
ing, particularly north and south-east of the towu.
Several hills rise to a fair height above the level
of Gingin Brook which, immediately west of the
town, is about 270 feet above sea-level. The most
prominent hills near the town are Moorgup, about
1% miles south-east of the railway station, and
about 667 feet above sea-level; Molecap, rather
more than half a mile south-east of the station
and about 510 feet above sea-level; One Tree Hill,
114 miles north-north-west of the station and about
515 feet above sea-level; and Ginginup, 2% miles
north of the station, and about 666 feet above sea-
level.  The positions of the first three hills are
shown on the accompanying map. The highest hill
in the neighbourhood of (ingin is Poison Hill or
Udoiniup, about four miles north-north-west of the
railway station, and 724 feet above sea-level. This
hill has a steep esecarpment facing north and north-
west.

Geology.—Gingin lies in an avea of Cretaceous
rocks, the boundaries of which have not been de-
termined. Cretaceous rocks including both chalk
and ferruginous sandstone (weathered greensand)
and containing bands with phosphatic nodules are
known to occur at Dandaraga and Yatheroo, about
54 and 42 miles, respectively, north-north-west of
Gingin. They have been traced from about eleven
miles north of Dandaraga to about two miles south
of Yatheroo, but whether the Dandaraga and Gingin
rocks form parts of a eontinuous area is unecertain.
In view of the economic possibilities of the Cretace-
ous rocks, a geological survev to determine their
boundaries is desirable. On the west they appear
to be bounded, in part at any rate, by the Darling
Range scarp, which strikes about north-north-west
and is considered, on topographical and other evi-
dence, to be a fault searp. In the Gingin area, the
western boundary probably lies a short distance
west of Poison Hill and One Tree Hill. East of
(ingin the Cretaceous rocks probably extend to
within a short distanee of Mooliabeenie. where, T
was informed orally by Dr. Simpson, small outliers
of probably Cretaceous rocks overlie the eranita.
The positions of the northern and southern hound-
aries are quite unknown.

The general sequence of the Cretaceous rocks at
(¥ingin, in descending order, appears to be:—
1. The Upper Greensand or glaueonitic sand-
stone.
The chalk.
3. The Lower Greensand or glauconitic sand-
stone.

o

4. Shale and micaceous sandstone with little or
no glauconite.

Accurate determination of the boundaries of the
beds. their thickness, and the direecfion and degree
of their dip is somewhat diffienlt, as over the
greafer part of the area they are obseured by soil,
sand or ironstone gravel. In places their approxi-
mate position may be recognised by the character
of the soil, the chalk, in particular, giving rise to a
fine black soil easily distingunished from the red
somewhat coarse and sandv soil derived from the
oreensand, but the shales are largely ohseured by
the accumulation of material devived in part from
the overlying rocks.



The most satisfactory method of determining the
boundaries, thickness and dip of the beds would bhe
a contour survey, with the location of outerops and
quarry exposures, by means of the tacheometer. A
series of tacheometer traverses in the vieinity of
Gingin has been made by students of Geology of
the University of Western Australia, and a copy of
a contour map embodying the results of their work
was obtained through the courtesy of the Depart-
ment of Geology of the University. I am indebted
to Professor B. de C. Clarke for permission to make
use of the data afforded by this map, which has
been of great assistance in fixing the approximate
boundaries of the beds where no exposures were
observed.

The profile shown on the geological section
through One Tree Hill, Molecap, and Moorgup, is
also based on the econtours shown on this map.
Additional work of this character is desirable.

The most convenient horizon for estimating the
dip of the beds is the base of the chalk at its june-
tion with the lower greensand. (Good exposures
of this junection are shown in the quarry on the
north-eastern slope of Molecap and below the lime-
kilns on the southern side of One Tree Hill. The
mean of my observations at Molecap shows the base
of the chalk to be 15.6 feet below the top of the
hill, the height of which is shown on the University
map to be 510.2 feet above sea-level. The base of
the chalk at Molecap is, therefore, approximately
495.6 feet above sea-level. At One Tree Hill, the
base of the chalk below the limekilns was roughly
estimated at about 18 feet below the top of the
hill which is shown as 515 feet above sea-level on
the University map. Allowing for slight errors
owing to the inadequate means for aceurate survey
at my disposal, these observations show the chalk
to be practically horizontal between these two
points, nearly 134 miles apart. Of the other ex-
posures of the chalk examined, one, a small out-
crop, a few feet in length, on the south-western
slope of Moorgup and usually known as ‘‘ Compton’s
Chalk,’’ is shown on the University map as 488
feet above sea-level; another, known as “Musk’s
Chalk,”” in a small open eut on Loe. 758 at a
point 134 miles east of the railway station. and 90
feet north of the road to Mooliabeenie, is shown at
about 460 feet above sea-level. Compton’s Chalk
oceupies its present position owing to a landslide
that is known to have taken place in recent years,
and the configuration of the eround near Musk’z
Chalk suggests that its present position may also
be due to a somewhat older landslide. Practically
all the other exposures known oeceur at or abont
the 500 feet horizon. On the accompanying map
and section the base of the chalk is, except at the
two last places mentioned, assumed to be approxi-
mately horizontal and 496 feet above sea-level.

The original thickness of the upper greensand
is unknown. At Moorgup, where it is exposed on
the top and on the south-western slope of the hill.
the thickness is approximately 150 feet (wvide the
geological section). At Gineinup it is probably
about the same. The rock comnosing this bed may
not be of similar eomnosition throughout. Simpson
(op eit. n. 30) mentions that some hands awve Aia.
tinetly shalv, one suech heine seen ahont 20 Ffept
above the gearksutite horizon on T.oe. 457, hut
from the exposures obsevyed it appesrs prohable
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that by far the greater proportion of the bed con-
sists of glauconitic sandstone similar to that
quarried in the lower greensand. Bands contain-
ing phosphatic nodules oceur near the base of the
upper greensand.

The thickness of the chalk can be estimated
approximately although the exact figure is uneertain
and the thickness may vary slightly from place to
place.  Simpson’s estimate is 15 to 20 feet. At
Molecap nearly 12 feet of chalk is exposed at the
southern end of the quarry, the top of the chalk at
this point being nearly three feet below the top of
the hill. At One Tree Hill approximately 17 feet is
exposed in the guarry and below the limekilns. On
both hills the ehalk is coverved by black soil aver-
aging about one foot in thickness, and resulting
from the weathering of the chalk, so the original
thickness was probably slightly greater. Near
Compton’s Chalk, exposures of both the upper and
the lower greensand and above and below the chalk,
respectively, indicate that its thickness at this point
cannot be much more than 20 feet, which is assumed
to be its thickness on the section.

The main portion of the lower greensand is sep-
arated from the chalk in the Molecap quarry by a
band, between 214 and 3 feet thick, of glaunconitic
sandstone containing numerous phosphatie nodules
and a small proportion of chalk. The main bed of
glaunconitic sandstone is exposed in the quarry to a
depth of 12 feet below the phosphatic band. Only
about 3 feet of the rock underlying the chalk is ex-
posed below the limekilng at One Tree Hill, and
this is very similar in appearance to the phosphatic
band at Molecap, consisting of somewhat weathered
glauconitic sandstone with small fragments of
chalk. It is, without doubt, underlain by glauconitic
sandstone similar to that in the Molecap quarry.

Owing to the lack of exposures in the area ex-
amined the exaet thickness of the lower greensand
could not he determined. Simpson (on. eit. p. 26)
estimates it at 100 feef, but it is probably not so
great as this. On the main road running south
from the town, a definite outerop of the greensand
is exposed above, and in a gutter on the east)
side of the road at a point about 170 feet south
of the short cross road running east towards Mole-
cap. This outerop was estimated to be about 430
feet above sea-level, or 66 feet helow the base of
the chalk. A somewhat doubtful exposure, that
might be either massive or detrital, was observed a
few feet lower down in the gutter. North-cast of
Molecap, an outerop of the underlying shale oecurs
on Loc. 426 at a point a few feet below the 400
feet contour as shown on the University map. The
Tower greensand, therefore, is at least 66 feet and
not move than 100 feet in thickness. On the
seetion it is assumed to be about 80 feet.  The
determination of the true thickness of the lower
ereensand is of importance, as it will be nnderstoor.
from examination of the geological section, that
each additional foot in thickness means a propor-
tionally greater increase in the quantity of glancon-
itic material.

Relatively, little is known of the beds underlying
the lower greensand or the depth to which they
extend. The few exposures known indieate them
fo he mainly shales and mieaceous sandstones with
little or no glanconite, but it is possible that there
is some laferal vaviation in the heds and that hands
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of glauconitic sandstone may oceur interbedded
with the shales. Small boulders oi' somewhat lat-
erised ferruginous sandstone derived by weathering
from glauconitic sandstone were observed in the
northern portion of Loe. 370, east of the road which
runs north towards One Tree Hill, and about the
300 feet horizon, and compacted material also de-
rived by weathering from glauconitic sandstone was
observed in a gutter on the same road at a much
lower point some 500 or 600 feet north-west lof
Gingin Brook. Whether these exposures arve in situ
or have travelled a considerable distance from their
source could not be determined.

Workings in the Glaueconitic Sandstones.—The
only place where the glauconitic sandstone has
been quarried is on Loec. 103 in the lower greensand
on the north-eastern slope of Molecap, on the site
originally quarried for limestone and phosphatic
nodules. The extent of the quarry and its posilion
relative to the former trigonometrical station (now
dismantled) on Molecap is shown on the aeccom-
panying plan and section. The southern end of the
original quarry in the chalk is approximately 125
feet east-north-east of the old trig. site, that of the
deeper cut in the greensand about 20 feet farthen
north. At this last point the greensand has been
quarried to a depth of nearly 15 feet below the base
of the chalk. The deepest end of a small eut from
10 to 19 feet in width, near the northern end and
in the western half of the quarry, extends to a
depth of about 16 feet below the base of the chalk.
The main eut in the greensand is about 86 feet in
length, the width ranging from about 14 feet at the
northern and shallower end o a maximum of 35 feet
close to the southern end.

Conclusions and Recommendations—The geologi-
cal sketeh map accompanying this report covers
barely half the area of the Cretaceous rocks defi-
nitely known to oceur near Gingin. The average
height of the area to the north of that shown on
the map is eonsiderably greater than the average
of the area shown and the proportion occupied by
the upper greensand must therefore he much greater,
as is indicated by Mr. Glauert’s map (Bull. 36, fig.
4).  Any estimate of the quantity of glauconitic
material available is at present impossible, but the
sketech map and section indicate that it must he
very great indeed, running into millions of tons in
the area shown. The actual quantity existing in
the known areas of Cretaceous rocks is, without
doubt, enormous.

The site chosen for working the deposit is favour-
ably situated, being near a good road and less than
a mile by road from the railway station.

The best method of testing the thickness and
glanconitic econtent of the greensand beds would be
to put down a vertieal bore with a drill, such as
the Calyx, that would give a suitable core, the core
fo be sent to the Geological Survey for determin-
ation of the rocks and the choice of representative
samples for analysis. A bore put down from the
top of Moorgup to a vertical depth of 400 feet
would not only test the glaueonitic eontent at differ-
ent horizons of both the npper and lower eresusands
and the vertiecal extent of the latter, but would also
show whether other bands of glauconitic material
are interbedded with the underlying shales,

The desirability of a survey to determine, so far
as possible, the boundaries of the Cretaceous rocks,
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together with a more detailed examination of the
(Gingin area, has already been mentioned.

2—INGLISTON CONSOLS EXTENDED AND
FENIAN GOLD MINES, MEEKATHARRA.

(F. G. Forman, B.Se.)

These two properties at present held and worked
by the Ingliston Extended Gold Mining Syndicate
are situated about one and a half miles south-east
of Meekatharra township on the southern part of
the main portion of Paddy’s Flat.

A detailed deseription of the geology and ore
deposits of Meekatharra is given by E. de C. Clarke
in G.S.W.A., Bulletin 68. This includes a deserip-
tion of the Ingliston Consols Extended and Fenian
workings (inecluded with the Marmont as the “Con-
sols Group’’) as far as they had been developed at
the time of his survey in 1915. The present exam-
ination of the two mines was confined to the work-
ings developed sinee that date, together with such
re-examination of the old workings of these and
other mines as was necessary to a clear understand-
ing of the geological features at present exposed.

At the time of the survey in 1915, the deepest
development in the Fenian workings was at the
No. 9 level (850 feet) and in the Ingliston Consols
Txtended workings at the No. 6 level (746 feet).
Sinece that date devolopment on the Fenian has ex-
tended to the No. 11 level (1150 feet) and on the
Tngliston Consols Extended to the No. 12 level
(1365 feet). Of these later workings the Nos. 7
and 8 levels of the Ingliston Consols Extended were
of necessity exeluded from examination owing to
inaceessibility of the drives and stopes.

Bulletin 68 contains a detailed deseription of
the petrology of the rock types encountered in the
distriet, and also of the distribution of the rocks
as exposed in the mine workings.

During the present examination no fresh evidence
was obtained which would serve fo change the gen-
eral ideag expressed in Bulletin 68. A detailed
description of the rocks and of their mode of crigin
is therefore considered unmecessary in this report.

The writer wishes to acknowledge his indebted-
ness for information set out in Bulletin 68 and to
the staff and employees of the Ingliston Consols
Extended Gold Mining Syndicate, all with whom
he came in econtact supplying much valuable in-
formation whiech would otherwise have been ex-
tremely diffieult to obtain.

General Geology.

The oldest rocks in the vicinty of the workings
are a complex of greenstones of Pre Cambrian age,
which may be subdivided into a number of distinet
types, some of which have a doleritic and others a
pevidotitie origin.

Rocks of Doleritic Origin.

These are represented chiefly by the “flecked
sehists’? which are green or grey-green highly
sheared rocks containing duller chloritic patches
which give the roeks a flecked appearance. The
flecked schists are the chief wall rocks of the lode
above the Tenian No. 4 level (326 feet) and the
Ingliston Consols No, 5 level (621 feet),



Chloritic slates, which enter the Ingliston Consols
Extended shaft below the No. 8 level plat, and are
found as a narrow band in the flecked schists at the
lower levels, are probably also of doleritic origin,
being presumably highly alfered derivatives of the
original dolerite in a zone of more intense shearing.
They are grey-green imperfectly fissile rocks with
a blocky fracture.

Fuchsite-quartz carbonate vocks, little sheared,
and usually having a bright green colour due to
the presence of the green chromium bearing miea,
fuchsite, are also thonght to have a doleritic origin.
These rocks are usually found in close assoeciation
with the porphyry dyke of the lode channel and
are important because of their possible influence on
the ore body in certain sections of the mines. See
below.

Rocks of Peridotitic Origin.

These rocks are represented by a little sheared
black carbonate rock which encloses the ore body
below the Fenian No. 4 level (326 feet) and the
Ingliston Consols Extended No. 5 level (625 feet).
The rocks vary in appearance from place to place,
the more highly sheared varieties being in some eases
diffieult to distinguish from the flecked schists.

Porphyry.

This is an albite quartz porphyry which varies in
appearance from an extremely fine grained translu-
cent white rock difficult in the hand specimen to
distinguish from a bucky quartz or quartzite to a
greenish or brownish green rock with distinet
porphyritic texture. It is economically the most
important rock in the mines because of its intimate
association with the ore deposits.

The Main Lode Channel.

The main lode channel is a shear zone in the old
greenstone complex, striking N.N.E, and dipping
east. In the upper part of the workings the average
dip of the lode is about 68°, but in the lower work-
ings the lode steepens econsiderably; between the
No. 10 and No. 12 levels of the Ingliston Consols
the average dip being 80°.

This shear zone has been the path followed by a
porphyry dyke (Paddy’s Flat Dyke of Bulletin 68)
and subsequently also by the ore bearing solutions.

The Porphyry Dyke.

The dyke does not everywhere reach the surface.
In the northern part of the Ingliston Consols Kx-
tended Lease and in the southern part of the
Marmont Lease, which adjoins the Fenian Lease on
the south, the porphyry is present as a continuous
dyke from 15 to 60 feet wide. In the upper levels
of the main workings of the Ingliston Consols Ex-
tended and Fenian mines, the porphyry is present
only in disconnected peaks which, however, join
together below the No. 6 level of the Ingliston Con-
sols Extended to form a continwous body lying in
and more or less filling the shear zone. The dyke
has an average width of 40-50 feet at the Ingliston
Consols Extended No. 12 level (1,365 feet).

Brecciation of Porphyry and Formation of Cross
Iissures.

Subsequent to the injeetion and cooling of the

porphyry renewed earth movement caused the

development of eross fissures in the porphyry with,
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complete brecciation of the rock.
several of the larger ecross flssures
caused actual sideways displacement of the dyke.
Viewed in the mine workings this displacement has
been almost invariably towards the west when look-
ing north, the strike of the fissures being towards
the south-east and the dip north. However, large
displacements of the dyke seen in the northern
ends of the drives at the Nos. 10 and 11 levels of
the Ingliston Consols Extended are execeptions, the
movement in these cases being towards the east
looking north, the dip of the planes along which
the movement took place being towards the south.

in places, a
Movement on

The Ore Deposits.

Main Lode—The gold bearing solutions whiech
were vespousible for the formation of the ore
deposits presumably {ravelled up along the sawme
path as the porphyry dyke, and after its brecci-
ation and displacement by the ecross fissures or
faults. The main lode in the upper levels con-
sists of a network of gold bearing quartz veins and
veinlets in a matrix of shearved rock, impregnated
with arsenopyrite. In the lower levels where the
porphyry is present as a continuous dyke more or
less filling the shear zone, the lode is found either
on the hanging wall or on the footwall of the dyke
while the fissures formed by the breceiation and
eross faulting of the dyke arve filled with veins of
awriferous quartz.  The lode must, therefore, be
considered as ineluding not only the sheared rock
of the main shear zone, but the brecciated and
fissured porphyry of the dyke. This is recognised
by the mine management; the porphyry and the
wall rock where it is found to carry values all being
crushed in the mill.

Spur Veins—Spur veins, which are auriferous
quartz veins occupying cross fissures in the porphyry,
are of frequent occurrence throughout the mines,
but do not usually extend far into the country rock.
Where they do extend into the eountry it is usually
in the hanging wall or east side of the porphyry.
These spur veins are usually richer than the main
lode, indeed, it is said that were it not for the
presence of these cross veins or spurs in the
lower levels, the lode could not be worked at a
profit. The strongest and most important of these
spurs is the Fenian South-east spur, which has in
the past contributed considerably to the total ton-
nage obtained from that mine. The eross fault on
which this spur lies has displaced the porphyry from
40 to 45 feet in the Fenian workings, and the quartz
vein carrying the gold averages 60 to 70 feet in
length. The downward continuation of this spur,
which dips to the north, is now being worked in the
Ingliston Consols Extended mine at the Nos. 11 and
12 levels, but here the spur appears to be neither
g0 strong nor so extensive as in the upper levels of
the Fenian. Clarke, in Bulletin 68 (page 159), notey
the poorness of the main ove channel south of the
TFenian South-east spur for which he suggests that
diversion of the asecending solutions by this and the
Marmont No. 2 spur is responsible. This, combined
with the influence of the eountry roek in the south-
ern part of the channel (see next seetion ), is in the
opinion of the present writer responsible for the
poorness of that part of the ore hody south of the
main south-east spur in the Ingliston Consols Ex-
tended. (Fenian S.F. Spur of Bulletin 68.)



Influence of Couniry Rock on Productiveness of the
Ore Body.

Tn Bulletin 68 (page 90) the statement is made:
“‘The ore bodies of the Paddy’s Flat Belt are most
productive where they lie in the ‘flecked schists’
(sheared dolerites), are less productive when in the
‘black schists’ (sheared peridotitic rocks), and are
patehy in the fuchsite rock.’’

The present writer agrees with this statement
and suggests that the varying tenor of the ore in
the three rock types is due to the relative ease with
which the solutions, which introduced the gold,
were able to circulate.  The flecked schists are
more highly sheared than the others, and would be,
therefore, presumably more porous. On the other
hand the fuchsite rocks are very little sheared and
are frozen or dovetailed on to the porphyry with
which they are usually in contact, so that there was
relatively little opportunity for the ecireulation of
solutions. The rich patehes whieh do oceur in the
fuehsite rocks are associated with local areas of
more intense shearing or with strong eross faults of
which the Marmont No. 2 spur is an example.

Mine Development since Previous Survey.

In the main section of the workings the chief
development has been at the Nos, 10 and 11 levels
from the Fenian Shaft, and at the Nos. 7 to 12 levels
from the Ingliston Consols Extended shaft. In
addition to this therve are shallow workings in the
northern part of the Ingliston Consols Ixtended
lease from two shafts, the ‘“Whip Shaft’’ (vertical
depth 170 feet) with levels at 120 feet and 170 feet
below the surface; and the ‘‘New Shaft.”” The
latter shaft was not examined as all the necessary
information was available from an examination of
the ‘“Whip Shaft’’ workings. A shaft near the
gsouth boundary of the Ingliston United lease, now
known as Candy’s Shaft, and identieal with shaft
D on sheet 7, plate XIIL of Bulletin 68, has been
sunk to a vertical depth of 214 feet, the last 30
feet with an easterly underlay, with levels at 52
feet, 116 feet, 154 feet, 183 feet, and 214 feet, below
the brace.

Shallow Workings.

In the shallow northern workings stoping has
been confined to the richer cross leaders in the
porphyry which here averages 50 feet in width. No
stoping has been done in the main north-south
drive at the 120 feet and 170 feet levels of the Whip
Shaft which follow the hanging wall or east side of
the porphyry. Because of the entive absence of assay
plans of these and other parts of the mine it is
impossible to gauge acceurately the value of the
lode material.

Main Workings.

The relationship of the mine openings to the
geological features of the lode is shown clearly on
the accompanying plans®* and will therefore not be
described in detail.

It was orviginally planned to show by a distine-
tive marking the position of the lode in relation to
the drives at the various levels, but when it was
found that the profitable ore included not only the
hanging wall and footwall shoots, but the porphyry

41

itself, it was considered that the distribution of -

the porphyry as shown on the plans was a suffiei-
* Plans not published.

ent indication of the lode. In the Fenian workings
where it has been the practice to mine only the lode
material on the walls of the porphyry and in the
spur veins, the stopes do indicate the position of
the richer shoots of ore. These ore shoots are indi-
cated on the plans.

The main south-east spur vein last seen in the
TFenian Mine at the No. 10 level (1,000 feet) has not
cut out below that depth, but passes into the Tnglis.
ton Consols Extended Mine, between the No. &
level (1,030 feet) and th2 No. 10 level (1,150 feet),
and is now being worked at the Nos. 11 and 12
levels as a spur off the main south drives. TFailure
to cut the spur vein at the Ingliston Consols Ex-
tended No. 10 level is accounted for by the
presence of a complicated system of faults which
have displaced the lode channel and the porphyry.
The probable positions of the displaced porphyry
dvke and the spur vein are indicated approximately
on the aeccompanying plan* of the Tenian No. 11,
and the Ingliston Consols Extended No. 10 levels.

The spur vein 80 feet north of the crosseut at the
Ingliston Consols BExtended No, 11 level, and a
similar vein opposite the ecrosseut at the No. 12
level, are considered to be one and the same ore body.
Stoping on this spur was started at both levels, but
was discontinued when the values cut out. The
patehy distribution of the values is characteristie
of both the main lode and the spurs, and further
exploratory work at least on this spur is advisable,
cither by continuing the stope above the No. 12
level and using the broken rock as filling elsewhere,
if of unprofitable grade, or by winzing on the spur
from the No. 11 level.

The entire absence of assay plans and sections
makes the question of development both laterally
and at depth a diffieult one to decide.

An examination of the Fenian workings shows
that in the lower levels at least a considerable
amount of prospecting driving has been done on
the main lode channel south of the Fenian south-
east spur, but that no stopine of any importance
has been earried out from these drives. This
suggests that the ore body was here found to be
unpayable owing probably to the diversion of the
gold bearing solutions by the spur, and to the un-
favourable nature of the fuchsite carhonate rock
enclosing the southern part of the ore channel at
the lower levels. Although it eannot be definitely
stated that a payable ore body does not exist in the
southern continuation of the ore channel, past ex-
perience in the Fenian mine, as set out above,
suggests the advisability of looking elsewhere for
development.

The workings at the 120 feet and 170 feet levels
from the Whip Shaft show that the main lode
channel continues north of the present work-
ings from the Main Shaft, but the absence of
stoping except on the richer cross veins in the
porphyry suggests that the main lode is here of
low grade. Bulking the low grade ore with the
richer cross veins, as is done elsewhere in the mine,
may make the lode payable below the present devel-
opment in this northern section.

The irregularvity in longitudinal section of the

northern limits of the stoping at the various levels
from the Ingliston Consols Extended shaft suggest:
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that other causes than the falling off in gold values
were responsible. This idea is confirmed by the
present management who state that stoping limits
were determined by the inerease in size of the
porphyry dyke which increased the cost of mining
by the hand drilling methods eavlier in use to such
an extent as to make further development unprofit-
able. With the modern machine drills now in use
development to the north would seem to have a
reasonable chance of sueccess.

The increasing width of the porphyry dyke with
depth in the lower levels is accompanied by a falling
off in the gold values. This may be due to the
same amount of gold which filled the ore channel
where the dyke was narrow heing distributed over
a much greater area where the dyke is wide; or to
a less extensive fracturing of the porphyry owing
to its greater width, and therefore greater resist-
anee to pressure, redineing the available space for
the deposition of gold from the solutions.

There is no available evidence to indicate the
behaviour of the porphyry dyke at depth belov
the present bottom level, No. 12 (1,365 feet). Tx-
ploratory boring with a diamond drvill below the
No. 12 level would indicate the width of the dyke
and the existence of the ore channel at lower levels
Such boring, however, should not be relied on to
indicate the presence or ahsence of payable ore,
becanse of the characteristically patehy nature of
the lode and the chance of the hore holes penetrat-
ing poor zones.

Possible Extension of Ingliston Extended Fast Lode.
(Mud Lode.)

Exploratory diamond drill boring eastward from
the end of the long east evosseut at the No. 9 leve
from the Fenian shaft, has explored the country
to the east of the Main Lode channel for a distance
of approximately 1,000 feet. Records of this boring
have been lost so that no definite information is
available. However, it seems likely that had any
lode material been cut in the bores, some knowledge
of it would be in existence to-day, even if only in
the form of rumours which are common with most
matters geological at Meekatharra. The complete
absence of legends about this boring seems to indi-
cate that no lode channel was cut in the bores. The
east lode, therefore, if it extends southwarls at all,
would seem not to reach as far as the southern part
of the Comsols Group. No evidence other than
that set out on pages 149 and 164 of Bulletin 68 is
available which would help to decide this question.

Conclusions.

¥rom the present investigations the following
conclusions have been reached :—

1. There is an intimale association of the lode
channel and the Paddy’s ¥lat porphyry dyke, such
that the dyke and the ore body may be considered
as one.

2. The dyke is deep seated in origin and there is
no likelihood of its “cutting out” within the limits
of economic mining:

3. Lateral development at the southern end of
the ore channel is not likely to reveal payable gold
values because,

(a) its great width (90 feet in the east cross-
cut of the Fenian No. 9 level) has en-
abled the dyke to resist the forces whieh
further north have caused a f acturing
and brecciation of the rock. Conse-
quently, there was relatively little chance
for the cireulation of gold bearing solu-
tions within the dyke such as has
oceurred in the fractured and breececiated
zones,

(b) cireulation of gold bearing solutions has
been retarded in the southern part of
the ore channel by the diversion along
the Fenian South-east Spur,

(e) the encasing rock of the ore channel in its
southern extreme is mainly fuchsite
quartz carbonate rock, little sheared,
which because of its relative freedom
from shearing and its close contact with
the porphyry dyke has further retarded
the cireulation of gold bearing solutions.

4. Although the absence of assay plans and
sections makes a definite decision impossible it
seems likely that the values have not cut out at
the northern ends of the Ingliston Consols Ex-
tended drives, but that further northerly develon-
ment was prevented by the diffiecnlty of mining the
porphyry dyke by hand labour.

5. The Fenian South-east Spur passes into the
Ingliston Consols Extended lease between th: No.
9 and No. 10 levels. It is identieal with the main
spur’ at present being worked at the Ingliston Con-
sols Extended No. 11 level and No. 12 level, and
in a winze below the No. 12 level.

6. Tailure to find the main spur at the Ingliston
Consols Extended No. 10 level is due to the dis-
placement of the lode by faulting.  The probable
position of the displaced lode is indieated on the
accompanying plan.*

7. The spur vein 80 feet north of the erosseut
at the Imgliston Consols Extended No. 11 level, and
a similar vein opposite the crosseut at the No. 12
level are probably one and the same ove body. If
the present dips observed on this spur and the more
southerly main spur are maintained, the two should
cut at a depth of approximately 200 feet below the
present No. 12 level. Enrichment at, and for some
distance above and below their junction can be ex-
pected.

8. There is no evidence available by which to
make a definite prediction of the width of the
porphyry dyke below the No. 12 level. Such dykes
are characteristically irregular in section.and the
present average width of 50 feet at the No. 12
level may represent only a bulge.

9. Iixploratory diamond drilling eastwards from
the east crosseut at the Fenian No. 9 level indicates
that, if the Ingliston Extended east lode does ex-
tend southward of its present known limits (no
further evidence than that set out on pages 149
and 164 of Bulletin 68 is available on this point),
it does not reach as far as the east side of the
Fenian lease.

* Plan not published,



Recommendations.

1. Lateral development northwards, particularly
from the upper levels of the Ingliston Consols Ex-
tended mine, where the northern faces of the drives
and stopes are said to have been in ore of fair
grade.

2. Exploratory driving on the footwall side of
the porphyry at the No. 10 level north of the eross-
cut. The geological plan shows that the footwall
of the porphyry has not been cut anywhere in the
north drive.

3. Southwards extension of the Ingliston Con-
sols Iixtended No. 11 south drive to pass under the
winze sunk from the Fenian No. 11 level in which
good gold values are said to have been obtained.

4. Continuation of the drive on the hanging wall
side of the porphyry south of the erosscut at the
Ingliston Consols Extended No. 12 level.

5. Continuation of the north drive at the No. 12
level where values should at least equal those obh-
tained in the north drive at the No. 11 level .

6. Iixploratory boring with a diamond dvill
below the No. 12 level in order to determine the
width of the dyke at greater depth.

7. Dxploration by actual mining operations
below the No. 12 level to determine the tenor of
the lode at greater depth. Because of the character-
istically patchy nature of the ore body, diamond
drilling cannot be relied on to determine the
presence or ahsence of gold values.

3—LADY CENTRAL GOLD MINE,
THARRA.

(F. G- Forman, B.Sc.)

MEEKA-

Whilst engaged in an examination of the Inglis-
ton Consols Extended and Fenian Gold Mines, the
writer was told of recent developments on the Lady
Central Lease, where it was said that at the 210 feet
lIevel from the New Shaft—supposed to be on the
Ingliston Extended East Lode—the drive, which
was in a northerly direetion from the shaft, had
cut basaltic dolerite in the face. It was known
previously that somewhere in this vieinity the Fast
Lode was cut off by a later basaltie dolerite dyke.
It seemed, therefore, that the New Shaft workings
were on the southern side of the dolerite, and con-
®quently that the east lode extended further south
than was previously known. Definite evidence of
the presence of the Ingliston Extended East Lode
on the south side of the dolerite would open up the
question of its possible extension as far south as
the Ingliston Consols Extended leases.

R i | :

) New Shaft Workings.

The New Shaft is situated about sixty feet south
of the southern end of the old Ingliston Extended
open cut on the East Lode. Short northerly drives
have been put out from the shaft at the 100 feet
and 210 feet levels.

The No. 1 level (100 feet) extends for about 62
feet north of the shaft in brown weathered sehist
with flecks and patches of fuchsite, The quartz
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leader in which the gold values oceur, lies in and
strikes parallel with the schist and has an average
width of about two feet and dips cast at about 80°.
The No. 2 level (210 feet) extends north of the
shaft about 100 feet, the country rock being a
weathered black schist similan in appearance to
the wall roek of the FKast Lode in the adjoining
Ingliston Alberts Lease. The gold values oceur in
a quartz leader averaging about 1ft. Gin. in width
with a dip of 75° to 80° to the west. The strike of
the leader is parallel to the enclosing schists. Near
the face the black schist becomes much harder than
elsewhere in the drive. It was the inereased hard-
ness and the fine grained black appearance of the
rock which lead the leaseholder, Mr. B. Rinaldi, to
believe that he had cut the basaltic dolerite dyke.

Conclusions.

The drive at the 210 feet level of the New Shaft
is entirely in black schist, probably an altered
peridotite. The hardness of the schist in the face
of the drive is due simply to its being less
weathered than the schist elsewhere in the drive,
and will be found to be the normal condition of the
roeck at lower levels in the sulphide zoue.

The position of the dolerite dyke is indicated on
Sheet 5, Plate XIII, of Bulletin 68. The New Shaft
is on the northern side of the dolerite and its
position in relation thereto is shown on the accom-
panying plan.*

There is some doubt as to whether the quartz
leaders exposed at the No. 1 and No. 2 levels are
one and the same because of the discordency of
their dips. The brown schist at the No. 1 level
might quite easily be a more weathered form of the
black schist at the No. 2 level, but the fuchsite
flecks and patches seen in the schist at the No. 1
level are absent from the schist at the No. 2 level.
Tf the dips observed in the schist at the No. 1 level
ave maintained in depth, similar eountry should be
found to the east side of the No. 2 level drive. This
should be tested and the extension of the No. 1
level leader looked for by an east crosseut at the
No. 2 level.

Western Workings.

The workings in the western part of the Lady
Central lease lie in, and along, the walls of the
Paddy’s Flat porphyry dyke which averages about
535 feet in thickness. Stoping has been confined to
rich quartz eross leaders in the porphyry. The
leaders, which apparently lie in pre-gold fault
fissures, run at various angles across the porphyry.
They are said usually to ecarry gold throughout
their length, but enrichment is found fo take place
where two leaders interseet and eross, particularly
if the intersection takes place in schisted country
on either side of the porphyry. The accompanying
plans® show the relationship of the workings to the
porphyry dyke, but the numerous auriferous cross
leaders are not shown, as to do so would not serve
anv useful purpose and the work necessary to map
them was, therefore, not justified. Several of the
cross leaders, drives on which are already indicated
on the mine plans, are shown and illustrate the
mode of oeeurrence of the whole system.

* Plan not published.



In an east crosscut near the southern end of
the 160 feet level sonth drive, a small quartz leader
is exposed which is said to have earried gold values
where it “was worked in the adjoining lease, the
United. The leader as exposed in the crosscut, lies
parallel to and about fifteen feet east of the hang-
ing wall of the porphyry, but does not contain pay-
able gold values. The values in such quartz veins
and leaders in other parts of Paddy’s Flat ave
characteristically patehy, and a northern drive on
this leader, with the object of prospecting for other
shoots of auriferous quartz, seems worth while.

4 —INGLISTON ALBERTS G.M.,
MEEKATHARRA.

(F. G. Forman, B.Se.)

The following brief deseription of the geological
features of the Kast Lode in the Tngliston Alberts
Lease (late Ingliston Extended®) is written after
an examination made at the request of the Syndi-
cate.

The FEast Lode is a shear zone in the black schist
(altered peridotites) lving parallel to and about
180 feet east of the Paddy’s Flat porphyry dykey
- Throughout 1its greater part the Rast Tode lies
close to a fine grained basaltic dolerite dyke, which
is of later date than the ore body. This dvke and
the ore body are not strictly parallel, and the effect
where the dyke approaches closer than usual to the
shear zone of the lode, is a partial squeezing out of
the lode with a consequent reduction of the normal
stoping width. This is purely a mechanical effeet,
so that should it be found on further development
that the dip of the dyke changes, and the lode is
consequently entirely pinched out, it should be
found again without any alteration in values on
the other side of the dyke.

The present lowest level on the Tast Lode is at
550 feet, and is driven north from the Faithful
Shaft for a length of about 380 feet. All payable
ore vertically above this level has been stoped out
by the Ingliston Extendedl Company. The present
holders, the Ingliston Alberts Syndicate, have sunk
two winzes each 50 feet deep below the 550 fee*
level. These winzes, the No. 1 winze and the No. 2
winze, are 40 feet and 145 feet vespectively north
of the erosscut from the Faithful Shaft.

The lode at the bottom of the No. 1 winze is
exposed over a width of 10 feet. The footwall or
west side of the winze at the bottom appears to
coineide with the footwall .of the lode, but a defi-
nite haneging wall on the ecast side of the winze has
not yet been exposed.

At the bottom of No. 2 winze the lode is exposed
over a width of 16 feet. The western side or foot-
wall of the winze appears to coincide with the foot-
wall of the lode, but bore holes put out inte th-
hanging wall still show gold values econtinuing.

It is stated by the Manager that the average
value of the ore exposed in No. 1 winze and No. 2
winze is about 15dwts. of gold per ton. The basaltic
dolerite dvke which lies eclose to the hangine
wall of the lode at the upper levels, has not yet
heen exposed in ‘either of the winzes.

# A full description of the geology and ore deposits
of the Ingliston Extended mine is contained in
G.SW.A. Bull. 68.
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Conclusions.
The East Lode is of deep seated origin and the
gold values are likely to continue to mueh greater
depths than the present deepest workings.

The widening of the lode in the two winzes below
the 550 feet level is probably due to the greater
distance between it and the basaltic dolerite dyke
which appears to have flattened its dip and has,
therefore, retreated eastward away from the lode
channel.

The present width of the lode is likely to be main-
tained in depth, unless a further change in the dip
of the dolerite dyke causes it to again enter the
lode channel.

Should the lode at greater depth be completely
pinched out by the dolerite dyke, it should bhe found
again without any alteration in gold values on the
other side of the dyke, the barren interval depend-
ing on the width and dip of the dyke.

Ingliston Alberts (Ingliston Extended) Main Spur.

The main spur is a body of quartz almost vertical
and striking parallel to and about 70 feet east of
the west lode which lies on the hanging wall side
of the Paddy’s Flat porphyry dyke. The Main Spur
has been faulted between the No. 1 and No. 2 levels.
The effect of this fanlting is shown diagrammatieally
in the plans or plate XV. and the section on plate
XIX. of Bulletin 68.

It was suggested to the writer by the Under-
ground Manager, that instead of the faulting being
on one plane as depicted in Bulletin 68, it might be
on two parallel planes and that in consequence a
further body of ore might exist between these two
planes somewhere between the No. 1 and No. 2
levels.

After inspection of the fault planes exposed at
both levels, and a study of the plans and sections in
Bulletin 68, the writer is of the opinion that the
conditions as depieted by the plans and sections in
Bulletin 68 actually do exist, and that therefore no
isolated body of ore representing a displaced portion
of the Main Spur will be found between the two
levels.

5—SUGGESTED BORING FOR “DEEP
LEADS,”” GREENBUSHES TINFIGLD,

(¥. G. Forman, B.Se.)

The first locality examined was an extensive
sandy flat at the head of Moulton Brook (locally
known as Battler’s Gully). On the old Battler’s
Hope leases, M.L’s. 313-314, two deep shafts have
been sunk, with the objeet of prospecting for a
‘“deep lead.”’ These shafts are now inaccessible,
but the following extract from Bulletin 32 desecribes
the conditions as found and coincides with deserip-
tions supplied to me by miners with local knowledge.



Battler’s Hope, M.I. 313-314.*  These old leases
are situated at the head of Moulton’s Brook, more
generally known as Battler’s Gully, and upon these,
close to their dividing boundary, two deep shafts have
been sunk, with the objeet of prospecting for a ‘‘deep
lead.”’

The southern of these two was sunk to a depth of
126 feet, cutting the wash at 96 feet 3 inches, where
it was about 15 inches in thickness and composed of
numerous large well water worn boulders of quartz,
quartzite, greisem and mica schist, with softer much
decomposed rounded boulders of clayey ironstained
rock, the whole being intermixed with ferruginous
carth and sand.

At a depth of 106 feet below the wash a level was
driven south-west in decomposed mica schist for a dis-
tance of 120 feet, which rose into it at a distance of
50 feet from the shaft. Another drive was also car-
ried 40 feet north, when work had to be abandoned
owing to the collapse of the shaft bottom.

Another shaft was sunk a little farther north to a
depth of 103 feet, bottoming upon a hard diorite bar,
which was driven in 6 feet. The wash in this shaft
was cut at a depth of 93 feet, whilst a level drive 60
feet south from the shaft rose into it at a distance
of 30 feet.

T Prom the appearance of the larger boulders at sur-
face it is evident that o true ‘“wash’’ or river-worn
bouldery gravel was encountered, pointing to the exist-
ence in past times of running streams of considerable
carrying power, and to different climatic conditions
from those now prevailing.

A little tin ore was obtained by Mr. Johnston while
working the ‘“wash,”’ but it was altogether too poor
to be payable. The presence of the ore, nevertheless,
gives ground for thinking that the ‘‘gutter’’ of the
lead, when found, is likely to carry payable deposits.
Above the ““wash’’ there was in the shaft about four
feet of dark clayey matter, covered by two feet six
inches of fine drift, from which a good deal of water
made into the shaft. On top of this drift there was a
thin hard band or layer of oxide of iron cement, then
50 to 60 feet of brown mullocky material, with iron
oxide concentrations and angular pieces of quartz. Mr.
Johnston 'tells me that this has been repeatedly mis-
taken in the district for the true bedrock., Near sur-
face the ground is hard white and brown cemented
grit and sand. The succession of strata is as described
by M. Johnston; the shaft being full of water T could
not further verify them.

The ‘“wash’’ and boulders at this shaft were very
similar to those at the ‘‘Mard Graft’’ and adjacent
shafts above mentioned, and I think there is much
likelihood of their being all on the same deep lead.

This deep lead has evidently nothing to do with the
present shape of the surface, its course being quite
independent of the modern watercourses, and the latter
are no gu'de as to where it might be expected to be
met with. To the westward of the ‘‘Battler’s Hope”’
it may be entirely removed by the modern erosion of
the country, in which case some trace of it should be
found where the old channel emerges on the more re-
cent surface, or it may possibly continue as a buried
lead, in that case probably going out somewhere
towards the junction of Cowan’s and Norilup Brooks.
At Johnston’s shaft the belt of deep ground is some
15 chains in width with shallow ground to north and
south, and as the bedrock in the levels was dipping to
the north-west it is evident that the shaft must be on
the south side of the ‘‘gutter,’’ though fairly well in
the centre of the belt of deep ground. The next shaft
should therefore bhe sunk further to tlie north.

From the above it will be seen that the evidence
for the existence at this point of a ‘“deep lead’’ at
a depth of about 100 feet is fairly conclusive.

*H. P. Woodward, Assistant Government Geologist,
G.8.W.A., Bull. 32, page 66.

+ A. Montgomery, M.A.,, F.G.8,, State Mining FEngi-
neer, Dept, of Mines, W.A,, Ann. Report, 1903.
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T'vom the Battler’s Hope leases a sandy flat ex-
tends north-westward to Paper Bark Swamp, where
dredging for alluvial tin has been successfully
carried on, the belt of stanniferous wash extending
north-westwards to the exeeptionally rich ground on
the north side of Spring Gully. Paper Bark
Swamp has been worked to a depth of about 12
feet, the bottom of the excavations being marked
by a layer, a few inches thick, of well water-worn
quartz and greisen bouwlders vesting on a stiff
brownish clay. Well holes, up to ten feet deep, in
this clay “bottom” have not revealed any tin, but
it is doubtful that the clay really represents the
true ‘‘bottom’’ of the alluvial wash.

Extending south-eastwards from the Battler’s
Hope leases through claim 863 to the Bast Phoenix
Lease, M.L. 571, there is a line of stanniferous wash
at a depth of 28-30 feet, which has been profitably
worked from numerous shafts. The tin bearing
layer is a fine to medium grained well water-worn
““wash’” which is said to have yielded in places as
much as %Yhewt. of cassiterite fo the cubie yard.
During the early stages of the development of this
shallow lead, some trouble was experienced during
the winter months through water rising in the work-
ings. It was found that by putting down bore holes
or wells into the clay ‘‘bottom,’’ the water immedi-
ately drained to some lower porus stratum. This
proves that the elay ‘“bottom’’ beneath the stan-
niferous wash is not the true ‘‘bottom’’ of the
alluvial material] and where deeper alluvium exists
beneath a known stanniferous wash there is every
chance of other payable ‘‘leads’’ existing at greater
depth in the deposits. That such ‘‘leads,’” if they
exist, are likely to be of high grade is suggested
by the highly profitable nature of the shallow wash
already worked.

On the East Phoenix, M.I. 571, and the ground
adjacent thereto, known as the Three C’s, exten-
sive but shallow dredging operations have heen
carried out at a profit. An inspection of the ex-
cavations shows that what has been taken as
“bottom” is not the true base of the alluvial

.material, and that other alluvial heds with possible

stanniferous ‘‘‘leads’’ may exist al greater depth.

Referring to the locality of the Three C’s Wood-
ward says®: “The head of this gully consists of a
large water-logged sandy flat, called the Three
C’s after the original holders of the lease, Messrs.
Cowan, Castella, and Clark. In this flat, tin in small
quantities oceurs in the sand from the surface
downwards, it appears to be of lacustrine origin,
having been deposited at a subsequent period to
that at which the ‘“deep lead’’ crossed this area as
an open valley, and prior to the cutting out of the
present deep channel of Cowan’s Brook.”’

The next locality visited was the vieinity of the
old Hard Graft Leases, where a deposit of deep
alluvial ground (Elliot’s ‘“‘Lead’’) has been exten-
sively worked, extending westwards from the old
Bunbury Lease at the lower end of Bunbury Gully. At
the time of my inspection all the workings on this
run were inaccessible.  The following extract from
Mr. Montgomery’s reportt is of interest.

* Bulletin 32, page 65.

t Notes upon the Greenbushes Tinflelds, A. Mont-
gomery, M.A, F.G.8.,, State Mining Engineer. W.A.
Dept. of Mines, Ann. Report, 1908.



The Bunbury Gully has been shallow ground all the
way down, and has been pretty well worked out; but
at the lower end there is a deposit of deep alluvial
ground, through the Hard Graft and adjoining claims,
which appears to belong to an entirely older set of
alluvial deposits, and to be part of a ‘“deep lead.”’ In
this the ‘‘wash’’ is composed of large well-rounded
boulders, and the tin ore is much rounded and water-
worn. Some of it is cemented with oxide of iron and
requires crushing. I had no time to more than look
over the dumps of a few of the elaims in this part of
the field, but the evidence of a ‘‘deep lead’’ was very
obvious. It seemed o run across the course of tlhe
present valley, towards the Battler’s Hope, and pros-
pecting along this line seems very desirable.

On its south bank Elliot’s “Lead” is very shallow,
but attains a depth of sixty feet on the Hard Graft
Lease. In other places the ‘‘lead’’ is much shal-
lower, the average depth being about twenty feet.
The deeper ground appears to represent holes be-
neath the general level of the ‘‘lead,”’ and it is in
these holes that the richer tin deposits seem to
oceur. This feature is said to have been noticeable
also in other “leads” on the field.

At the western end of Elliot’s “Lead” the stanni-
ferous wash ended suddenly against a bank. This
bank coineides with a low southerly pointing
spur at the surface and probably represents a
sudden bend in the old watercourse.

When this bank was struck, further prospecting
on the south side led to the discovery of tin bear-
ing wash at a shallow depth under an extensive
sandy flat, known as Poverty Flat,

Poverty Flat has been the scene of profitable
dredging operations, but the ground has only been
worked to a shallow depth; the bottom of the exea-
vation is obviously not on bedrock, and as the
present ‘‘bottom’’ carried tin, if a deeper Tun
exists it may prove to be very rich. The logical
position in which to seek a eontinuation of Elliot’s
“Lead,” which has contributed to riehly in the past,
is beneath Poverty Flat, where it would seem to
have been diverted in a southerly direction after
striking the bank mentioned above.

A very brief inspection was finally made of a
‘“lead’’ running southwards from the old Glasgow
Lease at the western end of the town aeross the
main road, and in a southerly direction through the
old Mt. Pleasant Lease to the head of Spring Gully.

Bedrock appears to have been veached on ‘the
(lasgow and the leases immediately adjoining, but
an inspection of excavations on the leases to the
south of the main road makes it appear doubtful if
bedrock has been truly veached in this locality.
A few judiciously loecated bores would serve to
verify this point.

Conclusions and Recommendations.

The present investigation can in no way be con-
sidered complete for the Greenbuhes Tinfield or
even for the special localities examined. My inspec-
tion was confined wholly to a few of the places
where mining operations suggested that undevel-
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oped ‘‘deep leads’’ might exist, and the testing of
which would involve the minimum of time and ex-
pense.

Mining operations have proved the existence of
a ‘“‘deep lead’’ in Blliot’s Gully. This ‘‘lead’’
comes against a bank to the west of the Hard Graft
Lease and then appears to turn sharply sonthwards
beneath Poverty Flat. From this point it probably
turns again and follows a north-westerly course be-
neath the Three C’s and the Bast Phoenix Lease to
the Battler's Hope Lease at the head of Moulton’s
Brook (Battler’s Gully), at which point it has been
picked up in the two deep shafts.

A seeond ‘‘deep lead’’ may exist, running from
the rieh ground on the north side of Spring Gully
south-easterly through Paper Bark Swamp, and
joining up with the first ‘“lead’’ under the sandy
flat in the vieinity of the Battler’s Hope.

Below their junction the two “leads” probably
run  westward on the north side of Moulton
Brook as shown on the map aceompanying Bulletin
32.

The most certain and economieal method of prov-
ing the existence of ‘‘deep leads’’ is by a series of
hand bores put down to bedrock in a systematic
manner.

The deep shaft on the Battler’s Hope Lease would
appear to be on the south side of and close to the
“outter’’ of a ‘“deep lead.”” The position of this
“gutter” should be fixed by a line of closely spaced
bores in a northerly direetion from the shaft: and,
on the position of the ‘‘gutter’’ being defined, its
length and possible value should be proved by other
lines of bores put down across the supposed position
of the ‘“lead’’ at the surface.

Other lines of bores should be put down across
the supposed position of the ‘‘deep lead’’ at Paper
Bark Swamp, the Bast Phoenix Lease, and on
Poverty Flat, with the object of prospecting the
““deep lead’” in these loecalities.

The fact that in all these localities tin hag been
recovered at a profit from the shallow ground
suggests that the ‘‘deep lead,”’ if it exists, should
carry valuable tin deposits.

The location of the sites for the bore holes would
of necessity have to be made on the ground,
and it is essential, if boring is to be carried out,
for a man with practical experience in sampling tin
prospects to be present to collect samples for assay,
and properly to record the results of the boring.

The greatest depth to which boring would be
neeessary would be little over one hundred feet,
while the great majority of the holes would be
much shallower, probably not more than 50-60 feet.
The total number of holes to be put down can
hardly be judged, but as the work proceeded and
the shape and direction of the “lead” became
known, fewer bores would be needed than in the
earlier stages. The definition of the ‘‘gutter’’ of
the ‘“lead’’ in the four localities mentioned above
would probably involve the sinking of from 20 to
30 holes, varying in depth from 60 to 100 feet.
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DIVISION V.

School of Mines of W.A.

Kalgoorlie, 7th December, 1933.

The Under Secretary for Mines, Mines Department, Perth,

I have the honour to submit, for the information
of the ITon. Minister for Mines, my report for the
year 1933.

BiE
ENROLMENTS.

The individual enrolment during the year num-
bered 306, the highest for a number of years, but, as
usual, there was a considerable falling off towards
the end of the year.

The c¢lass attendances have been satisfactory, and
the work ol the school has gone on without infer-
ruption during the year. The enrolments and atten-
dances in many of the advanced course classes have
been much greater than usual, partly owing to the
fact that the reduction of staff which took place in
1931 rendered it imperative that the two grades of
certain subjects should be given only in alternate
vears. In addition, for the same reason, the hours of
instruction in certain classes have had to be reduced,
which has resulted in the lesturers being able to
deal only with the outlines of the subjects, and to
direct the reading and outside study of the students.
These two disadvantages can only be removed by
an increase in the staff to six full-time officers, as
was the case in 1930, as such an inerease would re-
lieve the senior lecturers of the necessity of conduct-
ing classwork in the elementary portions of their
respective subjeets, and would enable them to devote
more time to the more specialised work of the ad-
vanced classes.

It is pleasing to note that the Hon. Minister has
approved of the appointment of an Assistant Lec-
turer in Mathematics and Chemistry to take up duty
in 1934. The appointment of this officer and the
consequent slight re-arrangement of the duties of
the other members of the staff will to some extent
remove the disabilities which the staff and students
have hieen experiencing during the last three years.
Nevertheless, these disabilities can only be completely
removed by the appointment of an additional assisi-
ant leeturer, which should be seriously considered if
the enrolment and class attendances increase next
year, because under the present arrangement some
students are compelled to wait twelve ionths for
certain of the alternating subjeets which they re-
quire to complete Diploma or Certificate Courses.

A number of students who are holding positions
on mines at Gwalia, Wiluna, and Laverton have
heen assisted in the continuance of their studies, and
the necessary arrangements have been made for hold-
ing the examinations at those centres under the
superintendence of 1esponsible mine officials, to
whom the appreciation and thanks of the school and
the students are due for their gratuitous assistance
in this direetion.

REVENUE.
The total revenue for the school year has been ap-
proximately five hundred and thirty-three pounds, of

which one hundred and sixty pounds consists of fees
received for the conduet of metallurgical investiga-
tions and special assays for Wiluna Gold Mines,
Limited.

METALLURGICAL LABORATORY.

During the past year the number of investigations
conducted by the metallurgical staff has inereased to
forty-six, almost entively due to the re-opening of
old mines and the aectivity in the treatment of old
residue dumps all over the State. Cyanide opera-
tors and the executives of companies which ave re-
opening old mines are now recognising the necessity
and the wisdom of having their treatment problems
fully investigated by competent metallurgical ex-
perts before attempting to enfer on the treatment
of old residues or o design a mill for the treatment
of current ore. In many cases the metallurgical staff
have been able to suggest and give details of the
treatment by eyanidation of old residues, previously
considered impossible to treat, which have enabled
the operators to seeure highly payable extractions
of gold, and in other cases have been able to show
conclusively that the treatment of some residues
would not be commereially profitable, thereby saving
the owners the loss that would inevitably have been
incurred if they had erected eyanide plants without
having the treatment of their residues thoroughly in-
vestigated beforehand.

The following list shows the nature of the investi-
gations carried out during the year and the persons
and companies for whom these investigations have
been conducted :—-

Treatment of Great Boulder ore by bromocyani-
dation for Gireat Boulder Proprietary Gold
Mine. }

Cyanidation of tailings from Bulong for Mr.
G. F. Mead.

Cyanidation of tailings from the Potosi Gold
Mine for Messrs. Paton and Thompson.
Cyanidation of tailings from the Bellevue Gold

Mine for Mr. C. de Bernales.

Treatment of ore from the Two D’s Gold Mine
for Mr. J. Semmens Allen.

Treazment of clean-up material from Kunanal-
ling for the Mines Department.

Strakes concentration of tailings from the Bur-
banks Birthday Gift Gold Mine for Mr.
H. A, Frank.

Strakes concenfration of wash from Paddington
for the Mines Department.

Cyanidation of tailings for Messrs. Collier and
Balmer of Menzies.

Amalgamation test on ore from McKenzie's Find
for Mr. M. II. C. McKenzie.

Cyanidation of tailings from Norseman for Mr.
N. Grinsell.

Retreatment of old residues for Great Boulder
Proprietary Gold Mine.
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Cyanidation of slimes from the Gimlet South
Gold Mine for the Gold Recovery Syndicate,

Cyanidation of failings from the Corinthian
North Gold Mine for Mr. J. Bradley.

Cyanidation of tailings from the Croesus Over-
sight Gold Mine for Mr. L. T. Cottevell.

Cyanidation of sands and slimes for My. J. L.
Cunneen.

Cyanidation of tailings from the Brownhill Con-
sols Gold Mine for My, C. G. Elliott.

Cyanidation of slimes from the Leviathan hat-
tery for Mr. J. L. Cunncen.

Cyanidation of tailings from the Queensland
Menzies Gold Mine for Messrs. Collier and
Balmenr.

Cyanidation of slimes from Raven’s Dump, Kal-
gorlie, for Mr. J. Riley.

Cyanidation of tailings from the White Feather
Main Reef for Mr. J. Stene.

Treatment of tailings from the Paris Mines for
My, K. C. MeSwain.

Cyanidation of tailings from the Menzies Con-
solidated Gold Mine for Mr. J. Semmens
Allen.

Treatment of ore from the Ingliston Albexts
Gold Mine for Mr. A. J. Gerick.

Cyanidation of tailings from the Break o’ Day
Gold Mine for the Mines Department.

Cyanidation of tailings from Northam for Nixon
Brothers.

Cyanidation of slimes from Paddington for M.
P. M. Crudace.

Treatment of ove from the Lancefield Gold Mine
for Mr. G. Ridgway.

Treatment of ore from Victoria for Mr. J. Coch-
rane.

Cyanidation ol taiiings from the Lady Gladys
Gold Mine for My. M. C. Cocker.

Treatment of tailings from the Beryl Gold Mines
for Mr. H. Urquhart.

Cyanidation of tailings from Menzies for M.
R. P. Terrell.

Treatment of ore from the Callion Gold Mine
for Myr. C. M. Harris.

Treatment of ore from the De Beers Gold Mine
for Mr. W. J. Creagan,

Treatment of councentrates from the Cosmopoli-
tan Gold Mine for Mr. N. T. Francis.

Cyanidation of tailings from Mt. Jackson for
Mr. F. R. Mann.

Treatment of ove from the Banker Gold Mine
for Mr. H. Annear.

Treatment of ore from Ravensthorpe for Mr.
T. H. Daniels.

Flotation and eyanidation of tailings from the
Paris Mines for Mr. K. €. MeSwain.

Cyanidation of slimes from the Devon Consols
Gold Mine for Mr. R. . Fox.

Treatment of orve from the Big Four Gold Mine
for Mr. W. H. Wood.

Cyanidation of concenirates from Kununalling
for Mr. K. Rathjen.

Cyanidation of slimes from the Lone Hand Gold
Mine for Mr. R. If. Fox.

Cyanidation of slimes for Mr. R. H. Fox.

Cyanidation of pyritic ore from Southern Cross
for the Pilot Syndicate.

Investigation of treatment methods at Hannans
North Gold Mine for the Broken Hill Pro-
prietary Company.

In addition, the research metallurgist, with the ap-
proval of the Ilon. Minister, spent a fortnight on
the plant of the Hannans North Gold Mine of the
Broken Il Proprietary Company, Limited, endeav-
ouring to overcome the initial ditficnlties experienced
in the cyanidation of the company’s ore by continu-
ous counter current decantation.

The number of assays and chemical determinations
carried out in connection with the metallurgical in-
vestigations has been as follows :—

1,543
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At the end of 1932 the metallurgical laboratory
cadet, Mr, A, M. Smith, received an appointment as
assayer with Norseman (fold Mines, Limited, where he
has been able to put to practical use the knowledge
he obtained both from class work and from assisting
Mr. Clarke in the research work. His position was
filled by the appointment of Mr. H. R. Dunstan, as
cadet.

The Reseaveh Metallurgist, Mr. W. G. Clarke,
has experienced an extremely busy year, as will be
seen from the number of investigations undertaken
and ~ompleted, and has spared no effort in supplying
detailed information of value as a guide in the treat-
ment of the samples of ore and residues submitted
for investigation.

Assays for gold
Chemical determinations

In addition to investigations into the freatment
of Western Australian ores and products a short in-
vestigation was conducted on the treatment of a
high-grade pyritic silver-gold ore from Vietoria, and
it is expected that the school will be called upon early
next year to work out a treatment scheme for an ore
from Forsayth, North Queensland, which is being for-
warded by Commonwealth Mines Preliminary Syn-
dicate at the suggestion of My, G. C. Klug, General
Manager of Bewick, Moreing & Co., who is a staunch
supporter of this school, and holds a very high
opinion of the value of the experimental metal-
lurgieal work carried out by the school. It is prob-
able also that the school will be called upon to in-
vestigate the treatment of a sample of ore from
Temora, New South Wales.

The fact that mining eompanies in other States
are beginning to make use of the facilities offered
by this school is a distinet eompliment to the sehool,
and indicates that the value of the experimental
work conducted in the metallurgical laboratory is
recognised throughout the Commonwealth.

PUBLIC ASSAY DEPARTMENT.

As a result of the continued activity in prospect-
ing for' gold the number of free assays and mineral
determinations again shows a marked increase over
that for the previous two years. Not only have free
asgays and mineral Jdeterminations been carried out
for prospectors, but, in addition, advice has bheen
given regarding the nature of the ore bodies and
possible methods of treatment of the ores. The num-
ber of free assays and mineral determinations carried
out during the year has been as follows—

Goid .. 1,083
Other metals, ete. 16
Mineral determinations 152
—

Total 2,151



STAFI.

Barly in the year, in counsequence of ill health,
it hecame necessary for Dr. Lavcombe, Leeturer in
(eology, to take the long serviee leave of six months
due to him. During his absence on leave the classes
in Preparatory Mathemalies and Mathematies I.
were conducted by Mr. J. D. Murray, B.Se.,, B.E,
and the classes in Geology, Mineralogy, Petrology,
and Mining by Mr. R. T. Prider, B.Sec., both of
whom earried out their duties to the satisfaction of
the sehool and the students. In this connection I
have to express my appreciation of the kindness of
the general managers of Lake View and Star, Ltd,
and of South Kalgurli Consolidated, by whom
Messrs. Murray and Prider are employed, in making
it possible for them to conduct these classes.

The part-time instructors, Messrs. C. D. Slee (Tit-
ting and Turning), J. B. McNeill (Engine-driving),
and A. R. E. Bosustow (Internal Combustion En-
gines) have again satisfactorily cavried out their
duties. During the year the enrolment for Fitting
and Turning became so heavy that on my recommen-
dation the Hon. Minister approved of these classes
being conducted on a third night each week so that
all enrolled could be accommodated, IFull advantage
has been taken of the additional facilities afforded
by this arrangement.

GENERAL.

At the request of the Deputy Master of the Royal
Mint, Major H. A. Corbet, Mr. Clarke, and myself
have supplied technical information vegarding sam-
pling and assaying for inelusion in the brochure
“Iints to Prospectors,” issued by the Royal Mint. A
large number of copies have been supplied to the
school for distribution, and the demand for this use-
ful publication has been very heavy in consequence
of the information contained being particularly use-
ful both to prospectors and to the operators of small
treatment plans.

Mr. J. A. Agnew, Chairman of Directors of Lake
View and Star, Limited, has continued to show his
intervest in and appreciation of the instruction given
by the school by sending a young graduate in Metal-
hurgy of the Royal School of Mines to take up a
Mining Diploma Conrse while obtaining practical
mining experience on Lake View and Star, Limited.

Graduates of the school econtinue to uphold its
prestige, many of them holding responsible adminis-
trative and technical positions of importance with
mining companies, not only in Western Australia,
but also in other parts of the world.

During the year the Australian Institute of Min-
ing and Metallurgy held its annual meeting in Kal-
goorlie, the public meetings of the institute being
held at the School of Mines.
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The Students’ Association, which econstitutes the
channel of communication bebween the students and
the Mines Department, through the Prineipal, and
also conlrols and organises the sporting and social
activities of the school, has again hecome a virile
organisation, and has obtained the approval of the
ITon. Minister to its request that membership of the
Association be made compulsory on all students at-
fending course classes.  This will insure that the
Association will receive the support of the majority
of students, instead of the minorvity as hitherto, and
that the Association will therefore be enabled to en-
large is sphere of activity. It is hoped that the
Association will be able to resuscitate the Mining,
Metallurgical, and Engineering Society, which a few
yvears ago was a strong organisation, whose object
was the spread of knowledge by the reading and dis-
cussion of papers on techunical subjects.

For the first time sinee affiliation of the School
of Mines with the University of Western Australia
it has heen necessary to provide instruction in the
subjeets of the fourth and fifth years of the course
in Mining for the degree of Bachelor of Engineer-
ing. Arrangements have been made with the Faculty
of Tngineering for the student taking this course to
receive instruction in the recognised subjects, and
for the University to recognise the School of Mines
examinations in these subjects.

In past years the number of entrants for the Junior
Scholarship has been small, mainly on aceount of
the fact that insufficient co-ordination exists between
the eurriculum of the State schools and the syllabus
of the subjects of examination for the Scholarship.
During recent years (teometry and Physical Geo-
graphy, as required for the Junior Scholarship, have
not been taught in the State schools, and as the win-
ner of the Scholarship is required to take up these
subjects at a higher standard when he enters the
School of Mines, it is essential that he should have
at least a fundamental knowledge of the subjects. I
understand that a new cwrrienlum” for the State
schools is now under consideration, and that provis-
ion is made therein for the teaching of these subjects
up to the standard rvequired for the Junior Scholar-
ship. If this curriculum is adopted there should be
hetter competition for this Scholarship.

I have to express my appreciation of the work
of the stafl throughout the year under somewhat
difficult conditions, which will be to some extent
ameliorated by the appointment of an Assistant
Lecturer in Mathematics and Chemistry at the be-
ginning of 1934.

Statisties dealing with the enrolment of students
and the results of the annunal examinations ave at-
tached hercto.

B. H. MOORE,
Prineipal School of Mines.




DIVISION VL

Annual Report of the Inspection of Machinery Branch,
Mines Department, for the Year 1933.

The Under Secretury for Mines.

For the information of the Hon. Minister I am
submitting herewith the veport of Mr. W. Church-
ill, Depuly Chief Inspecior of Machinery, on the
administration of “The Inspection of Machinery Act,
1921, for the year ended 31st December, 1933.

The volume of work carried out by this branch of
the Department has again shown an inerease, and
it is pleasing to note that the total number of acei-
dents to persons caunsed by machinery was 29 only;
nnfortunately, four of these were fatal.

The financial position is satisfactory, the excess
of revenue over expenditure for the year being £1,005
5y, Bd.

Mr. A. M. Howe, Chief Inspector of Machinery,
who is also State Mining Engineer and Chief Inspec-
tor of Mines, has, unfortunately, been seriously ill,
and has been away on ordinary and sick leave since
25th  September, 1933, His absence necessarily
threw an inereased amount of work and responsi-
bility upon Mr. D. F. Browne, who carried out his
duties as well as his own, and also upon Mr. W.
Chuychill.

Mr. B. Prynn Jones, Depuly Chief Inspector of
Magchinery, rvetired from the serviee in January, hav-
ing reached the age limit, and, I regret to say, has
since died. In last year’s annual veport Mr. Howe
made a fitting reference to this officer’s fine record
of service. Mr. W. Churchill was appointed to the
position of Deputy Chiel Inspeetor of Machinery
rendered vacant by Mr. Prynn Jones’ retirement as
from 31st January.

RICHARD . WILSON,
Acting Chief Inspector of Machinery.
Oth May, 1934.

To the Acting Chief Inspector of Machinery.
Sir,

I have the honour to submit for the information
of the Hon. the Minister for Mines the following re-
port on the operations of “The Inspection of Mach-
inery Act, 1921,” in the districts proclaimed there-
under, together with statistical tables for the year
ended 31st December, 1933,

For convenience of refevence the veport is divided
as follows:—
1. Inspection of Boilers, New Construction,
Maintenance,
. Explosions—Interesting Defects—Tests.
. Inspection of Machinery.
. Prosecutions under the Act.
. Aceidents to persons by Machinery or Boilers.
. Engine-drivers’ Examinations and Kindred
Matters.
7. General—Staff—>Mileage.
8. Revenue and Expenditure.

S UL W o

DIVISION 1.
Inspection of DBoilers.

The total number of hoilers and pressure vessels
upon the vegister, classed as fit for service, at the
close of the year on 31lst December, 1933, is now
3,784, as compared with 3,722 on 31st December,
1932; thus showing a net inerease of 62.

The number of boilers, particulars of which are
recorded, known to be in distriets as yet unproclaimed
remains unalterved, viz., 52. It is possible there ave
some few other boilers of which we have no record
in existence in remote parts of the State which, un-
der present civcumstances, it is not possible to regis-
ter. .

During the year there has been a total addition of
77 to the list of useful boilers and pressure vessels;
of these, two are old hoilers previously condemned
which have been reconditioned and re-installed. One
previously registered in this State, but transferred
to the Eastern States, has this year been returned
to this State. Oune boiler has been transferrved to this
Branch from another State Department. Of the
remaining 73 new vessels registered 10 of fthese were
imported from the United Kingdom, five from United
States of America, 28 from Eastern States, 11 from
sources untraced, and 19 constructed locally. Of
those vessels locally constructed four were digesters,
six alr receivers, two vuleanizers, three locomotive
type portable boilers, three stationary underfired
multitubular boilers, and one portable water tube
boiler.  Although the proportion of locally built
vessels is only 14 per cent. of the total new registra-
tions, it is gratifying to note that there is some ve-
vival in the construetion of boilers and pressure
vessels within the State.  Of the total number of
new registrations, 16 of these are working in gold-
fields distriets attached to the Kalgoorlie office, and
the remaining 57 are working in distriets attached to
Perth office.

The deductions in number for the year ended 3lst
December, 1933, have been as follows:—DBoilers and
pressure vessels econdemned 13, vessels transferrved to
other States 2, total 15; which number deducted from
the total 77 leaves a net increase of 62 previously
noted.

The total number of internal and external inspee-
{ions of boilers and pressure vessels made during the
year 1933 was 1,567, as compared with a total of
1,467 for the year 1932; thus showing an increase of
100 inspections for this year, apportioned as fol-
lows:—an increase of 72 in the distriets aftached to
Perth office and an increase of 28 in the districts at-
tached to Ialgoorlie office.

The number of inspeections under working econdi-
tions recorded is only 22, but in this connection many
smaller vessels ave inspeeted under steam pressure
in addition to being inspected when “cold,” and are
also subjected to hydraulic tests for which no sepax-
ate reports are made, such being recorded on the



general report forms only.

Recently more attention generally has bheen given
to the matfer of inspections under steam aud to
hydraulic tests than was possible formerly.

The total number of certificates for boilers and
pressure vessels issued during 1933 is 1,577, as com-
pared with 1,465 for the year 1932; thus showing
an inerease of 112 for this year apportioned as fol-
lows:—an increase of 87 in Perth distriets and an
increase of 25 in Kalgoorlie distriet.

The number of repair notices issued during the
year 1933 is 332, being a close approximate to the
number issued during 1932, which was 335.

Constructions.

As an instance of the extreme variety of pressure
vessels dealt with by this Department, designs were
submitted during the year of a spherical gas holder
ahout 40 feet in diameter to be suitable for a work-
ing pressure of 50 lbs. per square inch, such con-
struetion to be subject to the satisfaction of this
Department, in addition to many fypes of vessels to
be used as air receivers, vuleanizers, efe., all of which
are subject to the certificates of this Department.
Another vessel of interest eonstructed during this year
is a small water tube boiler composed of hydraulic
tubing and portions of gas transport eylinders or
containers, so arranged as to be portable for use in
conjunction with a small engine for tree pulling.
The working pressurc of this boiler is 750 to 800
Ibs. per square inch, and it is reported that although
using feed water from creeks or surface pools, prae-
tically no frace of seale or deposit is found inside
this boiler, and working results have bheen so far
quite satisfactory.

A further new construction of interest is a vessel
built of stainless steel for a proeess of food manu-
facture. The working of this material was a new
experience for the manufacturer. Unfortunately, one
of the cast-iron ends was defective under hydraulie
test, also the method of attaching the stainless stecl
shell to the cast-ivon ends was not satisfactory. On
the snggestion of this Department bolts were substitu-
ted for riveting and this alteration, together with a
new casting for the end thickened up where previously
found defeetive, enabled a vessel to De completed
which has proved quite satisfactory.

Many anfired pressure vessels have bheen construe-
ted entively by welding, and have so far given good
results under somewhat severe tests, but this prae-
tice has not yet been adopted to any great extent
in the construction of steam generators in this State,
possibly because there is not sufficient of such work
offering to attract welders expert in this class of
work, and nothing short of the highest elass of weld-
ing can be permissible in the construction of steam
generators.

Welding of this elass has not yet reached the con-
dition of reliability in this State attained in other
countries where such work is carried out under
rigid system of inspection and testing as the work
progresses, such as enables manufacturers to guar-
antee within a narrow margin of accuracy the effi-
ciency and strength of welded work.

Repairs.
In reviewing the work for the year under the
above heading not only must account be taken of
the amount of work involved in maintaining existing
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hoilers and pressure vessels in a condition of safety,
but a considerable amount of work has been done in
the dirvection of reconditioning old vessels, \\'hi('h has
been necessitated principally as a vesult of the ve-
vival of goldmining and to a lesser cxtent by the
demand of other industries for steam vessels for
heating and other purposes. As the cost of import-
ing new boilers, or even the material reguired to
make new boilers, is so great, vesort must be made
to the expedient of reconditioning old boilers, in
some cases amounting to the practical reconstrue-
tion of vessels which, under more favourable condi-
tions, would not have been worth such expenditure
had it been possible to obtain new boilers.

A considerable amount of extra work is entailed
in connection with the reeconditioning of old boilers
where such work is under supervision during pro-
gress, and is followed by the hydraulic test, and
where practicable test under steam pressure on com-
pletion of work hefore certificates are granted. Many
such extensive repairs have been carried out, and
one entirely new boiler for a small locomotive has
been huilt to replace one condemned.

Autogeneous welding continnes to fake a con-
spicuons part in the repairs and reconditioning of
boilers, particularly in the matter of filling or build-
ing up pitted and wasted areas where the question
of strength is not of extreme importance, but rather
the prevention of leakage. ISach repair is consid-
ered on its merits, and no extensive application is
sanctioned where such welding would be subject to
extreme temperature or highly stressed conditions.

Maintenance.

Maintenance generally has been well up to stan-
dard, parhculaﬂy in the case of the more important
boilers; the few cases of poor maintenance reported
as a rule refer to isolated small boilers used for
heating purposes. In this direction the practice of
having all attendants certificated wherever practi-
cable has had a beneficial effect in insuring better
maintenance and safe working conditions.

Return No. 1, showing Classification of various types of useful Boilers
in Proclaimed Districts on 31st December, 1933,

s opne el Districts ofals
1‘31(:3\16(’((1“ worked | Unpro- Lotals.
Types of Doilers. grom 1{(?1’;_1 Lk?éf:g“
Perth. goorlic. 1033, | 1932.
Lancashire ... 49 53 102 102
Cornish . 219 371 e 590 590
Semi-Cornish 34 15 o 49 49
Vert. Stat. ... 366 284 650 648
,»  Port ... 73 8 81 81
,»  Mult, Stat. ... 39 19 58 56
) Port. ... 27 3 30 30
N Pat. Tubular 8 8 8
TLoco. Rect. Firehox S’mt. 97 44 141 141
1 . Port, 268 38 306 302
» Cite. ” » 144 3 147 147
Locomotive o . 76 39 115 1156
Water Tube 111 115 226 225
Return Mult, Underfived
Stat, 93 50 143 139
Return Mult. Underfired
Port. 3 4 7 7
Return Mult. Int. TFired
Stat. 41 5 46 46
Return Mult. Int. Fired
Port. 2 2 2
Egg ended and other types
not elsewhere specmed 40 17 52 109 107
Digesters ... . 71 5 . 76 73
Air Receivers 336 126 462 445
Gas Receivers 4 4 4
Vulcanizers 212 8 220 196
Steam Jacketed Vessels . 206 6 212 209
Total reglshatlons useful
boilers . 2,519 1,213 52 8,784 | 3,722
Total boilers out of use,
31st December, 1933 1,238 914 2,152 | 2,205




DIVISION 1T1.
Lieplosions—Interesting Defects and Tests.

For the year 1933 I have again the satisfactory
duty to record the fact that there hag been no ex-
plosion of any boiler or pressure vessel subject to
ingpeetion under the provisions of Inspection of
Machinery Act. This is all the more satisfactory, in
view 'of the great variety of such vessels and the
difficnlt conditions under which inspections at times
are made. Such vessels include steam generators
carrying working pressurves ranging from 10 Ihs.
per square inch up to 750 lbs. per square inch, and
air receivers carrying working pressures up to 1,000
Ibs. per square inch.

The tendency towards higher working pressures
calls for extra vigilance on the part of the inspeectors
and the necessity to keep eonstantly in toueh with
the latest methods of construetion and repairs. Many
other boilers are now of considerable age and so de-
mand special consideration on this account.

An opportunity was availed of during the year to
have test strips cut from three boilers all ahout 40
vears of age, with the following results:—

Tensile. | Elonga-
— tons per | tion. Bending.
sq. in. | % in 8
No. 1-—Steel plate ... | 31-4 21-9 Satisfactory.
No. 2— Do. ... | 293 17-6 do.
No. 3—Wrought iron | 20-8 5-9 Fractured when
plate bent to 40 deg.

The results of these tests have confirmed the con-
clusions alrveady recorded in other countries to the
effect that wrought iron appears to be more sus-
ceptible to change in physical properties by age and
fatigue stresses than is mild steel, and for this rea-
son a vismal inspection only of boilers constructed
of wrought iron plates may be misleading hecause as
a rule wrought iron plates resist the wastage due to
pitting and corrosion fo. a much greater extent than
mild steel plates, and it is a frequent occurrence that
boilers constructed of wrought iron plates are re-
ported to be in particularly good condition.

Also Brinell hardness tests were applied to a
piece of plate from the flanging of the throat plate
of a loco type boiler of a steam road roller. Such
test gave the very high reading of 187 average of
four impressions. This portion of the plate was
found so brittle that pieces were broken out of this
by blows with a hand hammer. On account of this
and other defects it was necessary to order practie-
ally a new boiler.

Certain vepairs by electric welding have been
proved to be ineffective; such were sanctioned more
or less as an experiment because their failure would
not vesult in any serious consequences. I refer to
the building up by electric welding of the uptakes
of vertical boilers. Tt is found that suech repair is
not a satisfactory substifute for the renewal of a
hadly wasted uptake.

A case of damage to a vertieal hoiler caused by
ghortage of water occurred. The riveted seams were
severely strained and hecame leaky. The fusible
nlug was found to be of a type which would not
easily be operative until the plate beecame extremely
hot; the metal filling in this case was not melted,

A Jarge number of vulecanizers are now in opera-
tion, and a case is veported where the small mild
steel hoiler attached to one such vessel was found
seriously corroded and had to be renewed after a
term of service of only three years.

DIVISION IT1.
Inspection of Machinery.

The total number of registrations of machinery
classed as in service on the 3lst December, 1933, is
10,076, as compared with 9,550 on 31st December,
1932, showing an increase of 526 for this year.

This increase has heen principally in the direction
of electrically driven plants of which no less than
481 extra registrations have been made, the remain-
ing net inerease of 45 being accounted for as fol-
lows :—Groups driven by oil engines 36, gas engines
9, compressed air 1, hydraulic power 1, fotal 47;
whilst the steam driven groups have been decreased
by 2, leaving the net inerease of 45 whieh, added to
481 electrically driven groups, makes the total in-
crease of 526 for the year 1933.

The total number of inspections made during the
vear is 7,055, as eompared with 7,235 for the year
1932, an inevease of 320 for this year. Of this in-
crease in number of inspections, 225 ave in distriets
worked from Perth and 95 ave in distriets worked
from Kalgoorlie.

During the year, 371 notices were issued for guard-
ing, fitting of safety appliances, and other atfen-
tions to machinery for the prevention of accidents,
the number corresponding closely with that for last
vear, viz., 366.

It will be noted there is again a satisfactory in-
crease in the work of this Branch which points to a
steady improvement in the position as regards in-
dustrial activities. During the year permits have
heen issued for the erection of four new lifts, two
of these being passenger lifts, one hospital patients’
1ift, and one service lift.

Considerable attention has been devoted to the
matter of automatic control lifts, especially as re-
gards the equipment of enclosure doors, which it
has been found necessary to make not only safe in
the ordinary sense of the application of this term,
but to make suneh as nearly “fool-proof” as possible.
This Braneh, well knowing the defects inherent in
appliances of an automatic nature, has in the past
had conspicuous notices posted, warning persons who
made use of such lifts fo exercise caution hefore
attempting to open any lift enclosure door, but
experience has shown that such warning is disregarded
by many persons. Tor this reason it has been de-
cided to adopt the prineiple of fitting secondary
locks upon all such enclosure doors. This is in
accordance with the Lifts Code of the Australian
Standards Association, and although this may not
entively prevent aceidents, it will at least greatly
minimise such risks.

There is now a total of 258 lifts in the metropoli-
tan area, being an inerease of eight actually com-
pleted in erection during this year, permits having
heen issued for some of these during 1932.

Of these new installations, three lifts at Shell
Building are of particular interest in that these
embody practically the latest praectice in power
equipment and safety applianees. One new lift was
completed at Airways House and one second-hand 1ift



was imported from the Bastern States, veconditioned,
and installed for service of a light natuve only.

Of new machinery installed during the year, the
most important development hags been upon the gold-
fields, where a particularly fine orve treatment plant
has been erected at the Perseverance Gold Mine,
Kalgoorlie, which has proved so satisfactory that
this plant is now being duplicated.

The Great Boulder Proprietary, Ltd, is ervecting a
new treatment plant, the contract for which has been
placed in the Eastern States.

The Lake View and Star, Limited, are reconstruct-
ing and concentrating their steam generating plant,
thus abolishing some lengthly steam pipe ranges and
otherwise improving the elficiency of the steam sec-
tion.

The adoption of bulk-handling of wheat has been
responsible for the installation of a considerable
amount of new machinery hoth at the shipping ports
and at the various railway sidings so equipped.

A slight revival in the timber industry hag brought
a certain amount of idle plant into use again, but
has not warranted any outlay on new machinery,
some of which, particularly in the locomotive see-
tion, is due for replacement and which ean only be
retained at the cost of expensive repairs, and new
locomotives will be imperative if any material ve-
vival of trade should oceur.

In the dairying industry, which is making steady
progress, one new cheese factory has heen estab-
lished at Balingup.

In other industries the position remains much the
same ag in 1932,

Retwrn No. 2-—Showing Classification of various Sources of

Power-driven Machinery in use or likely to be used again
in_ Proclaimed Districts for Year ended 31st December,

1933.
Districts Districts Totals.
so s worked worked
Classification. P from —
rott | Kal-
Perth. o 1933. | 1932.
goorlie.
No. of groups driven by
steam engines 686 358 | 1,044 | 1,046
No. of groups driven by
oil engines ... 1,415 143 | 1,558 | 1,522
No. of groups driven by
gas engines ... 123 95 218 209
No. of groups driven by
compressed air 7 37 44 43
No. of groups driven by
clectric motors 6,253 955 | 7,208 | 6,727
No. of groups driven by
hydraulic pressure ... 4 4 3
8,488 1,588 | 10,076 | 9,550

Beturn No. 3—Showing Classification of Lifts on 31st
December, 1933.

Totals.
Type. How Driven. N i _—
1933. 1932.
Passenger ... | Electrically driven ... 138 131
Hydraulically driven ... 1 1
Goods Electrically driven ... 110 110
Hydraulically driven ... 3 2
Belt driven 6 6
oss | =50
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DIVISION 1V.
Prosecutions under the Act.

Again it has not heen necessary to institute pro-
ceedings against any firm or person for breaches of
the “Act” during the vear. It is the experience of
this Branch that owners of machinery and boilers
are always willing to comply with any reasonable
requirements for the better safe-guarding of mach-
inery and safe working of hoilers and pressure ves-
sels, the adviee and assistance which Inspeetors are
able to impart being particularly appreciated.

As might only be expected during this period of
financial stringeney there are some cases where ex-
treme measures had to be taken in order to recover
fees due. TIn some few cases the small amounts
owing had to be written off, the debtors having gone
out of business.

DIVISION V.
Accidents to Persons by Machinery or Botlers.

The total number of accidents recorded which have
been the subject of investigation during the year
ending 31st December, 1933, is 29, of whieh four
were fatal, as compared with a total of 29, of which
seven were fatal in the year 1932.

When it is considered that some 526 groups of
machinery and 62 hoilers have been added during
the year, making a total of 10,076 groups of mach-
inery, and 3,784 boilers and pressure vessels in ser-
vice, the comparatively small number of accidents
must veflect to a great extent the efficiency of the
work of this Branch, as this is the only standard by
which the work of this Branch can be gauged from
the point of view of the purpose for which the In-
spection of Machinery Act was enacted, viz., the
prevention of industrial aceidents.

Of the four fatal accidents, one was caused by
the bursting of an emery wheel. This was a second-
hand wheel which was carefully examined by a com-
petent mechanic who, with a magnifying glass, did
not deteet any flaw before proceeding to mount this
wheel. The wheel when mounted was speeded up
carefully, an assistant standing by the motor switch.
The mechanie stood to one side of the wheel, and at
the same time warned another employee who was
near to stand out of line. This latter person moved
out of line, and on the wheel speed heing increased
it suddenly burst, a piece of the wheel striking a
large casting by which it was deflected and so struck
the person who had deliberately moved, as he thought,
to a safe position. He was injured in the lower part
of the leg, and subsequently died as a result of shock
and loss of blood. On subsequent examination  of
parts of the broken wheel evidence of internal old
flaws was disclosed, radiating from the centre hole
outwards. This aceident is one which all reasonable
precautions were taken to prevent, short of diseavd-
ing the wheel, for which there was no apparent
Justification.



One fatal aceident, although caused by a passenger
lift, was not due to any defect of the liff. Painters
and renovators were working in the building, and
definite instructions weve issued to ensure that no
work should be done ahout the lift when the Lift was
running.  The deceased painter, without notifying
the lift driver, mounted a step ladder and proceeded
to work on the outside of laftice work above an en-
closure doorway. For some reason-—it is surmised
to clean off paint which had gone through the lattice
work—he put his head and arm inside the enclosure
and was crushed by the decending car. The driver
of the liff, travelling downwards, was unaware of
the presence of the painter until the accident oc-
curred.

One fatal aceident was caused by a civeular saw-
bench used for cutting up firewood on farming pro-
perty. The sawbench and saw were practically new
and had just been put into service, being driven by
the engine of an oil tractor. Work commeneced in

the morning, and the saw was stopped once or twiee °

for sharpening. The deceased was operating the
saw, and was a careful worker. Tt was stated that
he tried to tighten the nut on the saw spindle after
sharpening the saw. About 4 p.m., without any
warning, the saw fractured and a piece struck de-
ceased on the thigh. He was taken to hospital (about
25 miles away), but subsequently died as a vesult of
shoek and loss of blood. On investigation it was
found that the cap and bolts of the bearing nearest
the saw had fractured, causing the saw to be dis-
placed, whieh in turn was broken by contact with
the side of the bench. The bearing cap was of cast-
iron of poor design, and showed signs of a flaw hav-
ing existed for some time. This sawhbench had not
been inspected prior to the accident: being new, it
was considered to be in good order.

The fourth fatal accident oceurred at a timber
yard. The deceased was a foreman in charge of the
woodworking machinery, which was driven by an
electric motor. The line shafting runs in a trench
under the flooring. TFor some veason the deceased,
wearing a strong leather apron, enfered this trench
without first stopping the motor. There was no wit-
ness of this accident. The deceased, being missed, a
search was made, and his body was discovered in this
trench. TFvidently his apron had been caught by »
revolving pulley or belt. At the inquest it was stated
that deceased’s duty was to use the switeh and stop
the motor, if any risk was impending, as he was
solely in charge. e had been working on this plant
for twenty years, and bore the veputation of being
most caveful and conscientious. Tor some reason
unknown, he took an unnecessary risk on this oceca-
sion. %)

Of the serious but non-fatal accidents one occurred
in connection with a passenger lift, the injured person
falling from the ground floor entrance to the base-
ment of the well. There 'was no eye witness of the
oceurrence, the lift was unattended and was under
automatic push-button control. By some means the
enclosure door was opened when the ear was not at
thig entrance.  This 1ift is fitted with an illuminated
indieator showing the position of the car, and the
v ig fitted with an illuminated threshhold or floor
nosing. Also there is a warning notice; yet all these
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safeguards were of no avail to prevent the injured
person stepping forward once the door was opened. A
further safegnard has now been fitted in the form of
secondary door locks, and this practice is being
adopted in the future, wherever practicable, in the
case of autowalis lifts.

A severe clectrie shock received by the driver of
an electric winding engine when taking hold of his
control handles was discovered to have been caused
hy the presence of a rat at the back of a switch-
board having short-circuited two terminals. The
carthing of the winding machinery not being fully
effective, was vesponsible for another accident, and
so an entively new earthing system has now been
fitted.

A large steam mangle or calender at a laundry
was the cause of a severe burning aceident, which,
but for prompt action, might have heen more serious.
In the absence of the person in charge, two junior
girls started the machine, contrary to all regulations,
and one girl had her hand caught by the hot rollers,
the hand being hadly erushed and burnt.

One cngine-driver was seriously burnt by eseaping
gases and hot oil caused by an explosion in the crank
case of a Diesel engine. Slight alterations have been
made in the arrangement of air intake of this en-
gine, and no further explosions have oceurred.

Other accidents recorded during the year have been
of a less serious nature by various causes, such as
accidental contaet with eutters of woodworking mach-
inery, erushing of fingers by tin-pressing machine,
and one case of girl’s hair being caught on a small
revolving spindle of a cloth-cutting machine. Most
of these accidents.might have been obviated by the
exercise of 1ore care on the part of operators.

In the Goldfields districts it is pleasing to record
there has been no fatal accident during the year.
Many new plants ave heing erected, and the work in-
volved in inspection has consequently inecreased.

Six cases of mishaps on winding engines have
been reported during the year, all of these having
heen “overwinds.” In only one case was any per-
sonal injury involved, and this was fortunately not
more serious than a temporary immersion in water
at the bottom of the shaft. This was due to an ex-
perimental replacement of single deck cages by
double deck cages of much heavier design. The mat-
ter was not submitted to this Department before new
cages were made and installed. The scheme was being
tested at the time. It was found that the weight of
this new double deck eage at the bottom of the shaft
was excessive for the winding engine, which could
only lift this load from a certain advantageous posi-
tion. As a result, the double-deck cages have not been
put into service. Had this matter been submitted to
this Department in the first instance, the cost of
making and experimenting with these double-deck
cages might have been avoided.

When the number of winding engines in use in
this State, and the number of persons who daily
travel in the cages operated by these engines is con-
sideved, it is very satisfactory to be able to record
so few aceidents, and such conditions speak well for
the type of engine-drivers who operate such engines
and the system of inspection applied to such oper-
ations.



Return No. 4, showing Persons Killed or Injured by Boiler and Machin-
ery Accidents in Proclaimed Districts during Year ended
318t .l)eccmbpr, 1933,

() Numbers within purentheses denote fatal accidents.

Districts
. . Districts worked
Class of Machinery. worked from Total.
from Kal-
Perth. goorlie.
1in. Working—
Cannister-making press 1 1
Metal Working—
Lmery Wheel 1(1) 1D
Sawmilling and Woodworking—
Circular saw . 7 () 7D
Buzzer ... 3 3
Rabbeter 1 1
Thicknesser 1 1
Docking saw 1 1
Ore_Treating— .
Battery cam ... 1 1
General—
Tilectric winder (shock) 1 1
Belting ... e . 2 (1) 1 3 (1)
glesel engine 1
assenger lift 3Q 3 (1
Cloth cutting ... 2 W 2 o
Steam mangle ... 1 1
Peel cutter 1 1
FDough roller ... 1 1
27 (4) 2 29 (4)

DIVISION VI.
Engine-drivers’ Examinations and Kindred Matters.

In this section of the work of this Branch there
is also satisfactory progress to report. During the
yvear a tolal of 225 certificates have been issued to
engine-drivers and boiler attendants, the corres-
ponding number for 1932 being 159, thus showing an
inerease of 66. ’

Coincident with this inerease in certificates granted
is an inercase in the number of examinations held,
and during the year examinations have been held, as
follows, at the following centres:—Perth 4, Kalgoor-
lie 2, Leonora 2, Wilina 2, Meekatharra 2, Gerald-
ton 1 and Bunbury 2. Hxaminations were held at
all eentres for which such were advertised.

The travelling Board of Examiners, in addition to
spending 19 days actually condueting examinations
at the various cenirves named, has been oceupied on
a further 28 days in Perth on board meetings deal-
ing with applications, examination papers, inquiries,
and general board business. The time travelling to
the various centres for examination and inquiries into
matters appertaining to engine-drivers and boiler
attendants has occupied 27 days.

A total of 271 applications have been received
and dealt with, and the fotal number of certificates
granted is 225 for the year.

Complaints, Inquiries, etc.

During the year 12 complaints of various kinds
have been dealt with regarding the employment of
engine-drivers or boiler attendants, who were either
uncertificated or did not hold the vequired cerfifi-
cate for the work on which they weie being employed.
In none of these cases was the offence of a serious
nature, and the wmatters subject of dispute were
satisfactorily adjusted.

The personnel of the board has suffered by the
absence of Mr. A. M. Howe, who as Chief Inspector
of Machinery is Chairman of the Board of Exam-

inevs, and who, unfortunately, has been too ill during
the latter part of the year to attend meetings or
take any active part in proceedings; consequently,
the duties appertaining to the position of chairman
have devolved upon the present Deputy Chief In-
spector of Machinery.

The travelling Board of Examiners also was sub-
jeet to a change of personnel, the present Deputy
Chief TInspector of Machinery, Mr. W. Churchill,
having rvelieved Mr. B. Prynn-Jones, late Deputy
Chief Inspector of Machinery, retired as from 31st
January, and Mr. J. Breyvdon, having been granted
oxtended leave of absence, his position was taken
by Mr. G. A. S. Bradshaw.

Return No. 5 showing totel number of Engine-drivers oand
Boiler Attendants’ Certificates (all classes) granted in
1933 compared with 1932.

No. granted.

1933, 1932,
Winding Competency, including certificates issued
under Regulation 40 and Section 60 of Act 5 T
First Class Competency, including certificates
issued under Regulations 40 and 45 and Sec-
tions 60 and 65 of Act .. . . PP i 10
Second Class Competency, including certificates
issued under Regulation 40 and Section 60
of Act .. .. .. .. .. 25 22
Third Class Competency, including certificates
issued under Regulation 45 and Sections 60
and 63 of Act N .. .. .oo27 20
Locomotive Competency .. . . .. 3 3
Traction Competency .. .. .. .. 1
Internal Combustion Competency e .. 27 27
Crane and Hoist Competency N .. 6
Boiler Attendant Competency .. o L. 112 54
Interim - .. . .. .. . 1 2
Copies .. .. .. .. .. 1 4
Transfers .. .. .. .. .. .. 4 4
Totals . o .. .. .. 225 159
DIVISION VTI.
General.

I have again to report that “The Inspection of
Machinery Act 1921, has remained unaltered, not-
withstanding that certain amendments are required
in order that provisions of the Act may he made ap-
plicable to certain classes of machinery which have
been-in use now for some years past, and for which
there is no adequate provision in the Act. I refer
particularly to winding engines driven by -electrie
motors direct and smaller winding engines driven by
internal combustion engines directly or indirectly.
Many other matters also need review, but the time is
not opportune to deal with such at present.

A certain amount of work has been undertaken by
the Branch in an advisory capacity for other De-
partments, in the way of recommendation and valua-
tion of machinery, ete. Tn this connection the vecords
and special experience of the officers of this Branch
have been found to be of mueh value to other de-
partments, and are appreciated accordingly.

Work in connection with the Standards Association
of Australia hag been somewhat neglected this year,
owing to the pressure of increased current work,
changes in staff, and extra work entailed by examin-
ations of engine-drivers, ete., which alone has neces-
sitated a considerable amount of overtime work on
my part. This neglect of Standards Association
work has been unavoidable,

Inspectorial Staff.
The year 1933 has been marked by many changes
in regard to the staff of inspectors. Mv. B. Prynn-
Jones, au officer of 30 years of service and experi-



ence as an Inspector of Machinery and latterly De-
puty Chief Tuspector, the highest position available
to inspectors, having reached the age limit of 65
years, was rebired from active service in January.
My, W. Churehill, being the successful applicant for
this position, took over the duties of Deputy Chief
Inspector of Machinery as from 31st January. The
next senior inspector, Mr. G. Moore, being stationed
at Kalgoorlie, it was necessary to transfer this officer
to Perth to take up the position of Senior Inspector;
Mr. W. Jordan being transferred to Kalgoorlie. This
necessitated the taking over of the Great Southern
distriet work by Mr. R. W. Frankish, and the Metro-
politan and Subwban work relinguished by M.
Frarikish was taken over by Mr. W. H. Sherman,
who was appointed to permanent staff on 1st March.
No change was nceessary with regard to South-
Western and Murchison distriets, which have been
retained by Mr. R. J. Ross and Mr. D. R. MacGre-
gor respectively.

The inspectorial staff was increased by the ap-
pointment of Mr. J. T. Winzar, who commenced
duty as a temporary officer on 11th November, 1933.
This appointment now makes the staff requirements
complete, so far as can he anticipated for some years
ahead, and will enable leave to he taken as it falls
due by other inspectors, a position which has not
existed for many years past.

Clerical Staff.

Changes in the clerical staff have also oceurred
during this vear, although of a femporary nature
only, due to the'absence on long service leave of the
Clerk-in-Charge, Mr. TI. W. Gibson. To meet this
situation temporary assistance has been given by
Mr. Parry, and the duties of Clerk-in-Charge have
been carried out by Mr. J. W. Smith.

Mileage.

The total mileage fravelled in the various districts
during the year is 44,987, as compared with 41,901
for the year 1932, thus showing an increase of 3,086
miles this year.

Of the above total mileage, 42,844 was by voad,
2,085 by rail, and 58 hy water. The principal in-
crease has occurred upon the goldfields, where the
increased aetivity in mining has necessitated travel-
ling to many outlying districts which have been re-
suseitated and additional visits to older centres, where
inereases in plant and equipment necessitate more
frequent inspection, such centres being at consider-
able distances apart: the extremities of the districts
worked from Kalgoorlie heing so far apart as South-
ern Cross, Wiluna, Laverton, and Norseman, which,
if the work increases materially, will necessitate at
least part-time assistance from DPerth,

As pointed out in previous years the mileage trav-
clled by motor cars is practically equivalent to the
total depreciation of one ear per year, and, if effi-
clent service is to he maintained, an allowance for
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at least one new car per year is necessavy. Kxperi-
ence during the year of the practice of keeping old
cars in service has proved most uneconomieal, ‘the
cost of repairs in some cases exceeding the value of
the car. Inspectors of this Branch are mechanical
engineers and capable of keeping a car in good
order, and it is this fact alone which has kept old
cars in running order long affer their ecconomical
mileage limit. Such cars, under less skilled control,
would have been discarded much earlier.

DIVISION VIII.

Revenue and Ezpenditure.

The financial vesults of the operations for the
vear show a further inerease in vevenue earned, the
total amount heing £6,152 8s. 1d., as compared with
£5,656 14s. 7d. for the year 1932, thus showing an
increase of £468 13s. 6d. The three sources of yev-
enue each show an inerease: fees for hoiler inspee-
tion being £2,200 9s. 11d. as compared with £2,126
ds. 6d. for 1932; fees for machinery inspection
£3,489 8s., as compaved with £3,271, 5s. 11d. for
1932; and fees for engine-drivers’ examinations, ete.,
£291 18s., as compared with £205 12s. 6d. for 1932.
Incidentals—sale of copies of Aect, ete., show an
increase of 6d. only.

The expenditure has naturally been increased as
a result of the inereased number of inspections made,
the total expenditure being £5,120 2s. 10d., as com-
pared with £4,667 8s. 3d. for the year 1932; thus
showing an increase of £452 14s. 7d. The increase is
almost wholly accounted for by the purchase of one
new mofor ear, and heavy expenditure on upkeep of
old cars under the hecading of incidentals, which
items show an inerease of £459 7s. 6d. for this. The
expenditure on aeccount of engine-drivers’ examina-
tions, ete., has increased by £43 0s. 4d., accounted
for by the extra examinations held during the year.

To summarise the vesult of the financial opera-
tions for the year the equipment has been improved
by the purchase of one new car at a cost of £350,
whilst an amount in the region of £200 has been ex-
pended in reconditioning old cars. A small sum has
been expended upon tools and appliances necessary
for inspeetion purposes, leaving a balance of £1,005
5s. 3d. excess of revenue over expenditure for trans-
fer to Treasury, as compared with the amount of
£089 @s. 4d. for the vear 1932, in which year no
new car was purchased.

In conclusion, T desire to tender my best thanks
to officers of other Departments, who have rendered
assistance in matters concerning the administration
of this Act, and to record my appreciation of the
good work carried out by the staff of this Branch
in completing an arduous and, T trust will be con-
sidered, a satisfactory year of work.

W. CHURCHILL,
Deputy Chief Inspector of Machinery.
24th April 1934,




58

DIVISION VII.

Annual Report of the Chemical Branch, Mines Department,
for the Year 1933.

The Under Secretury for Mines.

I have the honour to present, for the information
of the Hon. Minister for Mines, my annual report
for the year 1933.

STAFFE.

I regret to record the death of Mr. C. E. Stacy,
A.A.C.T, for many years Assistant Government An-
alyst and Toxicologist, and my deputy whenever I
was ahsent from head office. He had been a profes-
sional officer of the department for 34 vears.

Mr. H. Bowley, F.A.C.I.,, was appointed Assistant
Government Analyst as from 1Ist October in his
place.

In consequence of the excessive amount of work
required to be done the staff had to be strengthened
by the temporary appointment of two further units,
a professional chemist and a general assistant.

EQUIPMENT.

Owing to the reduced vote available the condition
of the cquipment leaves much to he desired. Minor
items are being bought in a hand-to-mouth fashion,
leaving us constantly in danger of not being able
to replenish our supplies, when urgently wanted, of
those many articles which can only he supplied from
England. Several major pieces of apparatus ave on
their last legs, and when they break down, as inevit-
ably they must before long, we shall have to refuse
to accept any work requiring their use. This may
seriously ineonvenience several Government Depart-
ments, and put a temporary stop to valuable indus-
trial research. An ultra-violet ray lamp is urgently
required for the laboratory, this instrument being in-
creasingly used all over the world in connection with
the detection of erime and the adulteration of food-
stuffs and various trade materials.

VOLUME OF WORK.

The volume of analytical and investigational work,
not to mention the innumerable instances in which
technieal advice is sought and given, has heen so
great as to strain the staff to the uttermost. This
is in spite of the additional assistance mentioned
above, and the “rationing” to a slight extent of all
Government Departments, as well as the general
public.

The total number of samples registered for chemi-
cal and physieal investigation was 5,678, which were
classified as shown in the accompanying table.

Source and Allocation of Swmples.

Secetion 1. | Section 2. | Section 3.
Source, Foods, [Mineralogy |Agriculture
Department, cte. Drugs and | and Geo- |and Water
Toxicology.| chemistry.| Supply.
Premiers .- vee 5 4
Mines ... 38 1,132
Health ... 178 1 2
Agriculture ... .o 83 14 925
Public Works ... 4 9 86
Lands and Surveys ... 1
Chief Secretary 2 10
Forests ... 13 331
Police 135 1
Metropolitan Water Sup-
ply and Sewerage ... 1 365
Tender Board ... 184
Government Laboratory 20 65 87
Public Hospitals 17 1
Government Boards ... 9 1
Miscellaneous ... 5 1
Royal Agricultural
Society . . 74
Public Pay 48 904 171
Public Free 12 734 5
Totals 755 2,864 2,059
Grand Total 5,678

The most numerous groups of materials dealt with
. . g F
in each section were:——

Foods, Drugs and Toxicology Section—

Toxicological specimens ... 189
Milk, bovine 70
Milk, human ... 60
Oils, lubricating 39
Cattle dip 24
Explosives 22
Mineralogy, Mineral Technology and Geochemistry
Section—
Gold assays ... 2373
Mineral determinations 330
Silver assays ... ... 206
Mineral analyses ... 64:
Tin assays 25
Lime assays ... 25
Agriculture, Water Supply and Sewerage Section—
Soils 1139
Water ... 547
Wheat 161
Flouy ...~ . 158
Fertilisers ... R e e 70

Sewage 44



DEPARTMENTAL COMMITTEERS.
Meetings of the following committees were attended
regularly, and problems investicated on their
behalf :—

State Committee of the Commonwealth Couneil off
Scientific and Tndustrial Reseavch.
Advisory Committee on Foods and Drugs.
Advisory Committee on Water

Supply.
Oils Committee of the Tender Board.

Metropolitan

No meeting was held of the Stock Discases Com-
wittee.

FIELD INVESTIGATIONS.

In August T visited Kalgoorlie as a Government
representative at the annual meeting of the Austra-
Jian Institute of Mining and Metallurgy. I took the
opportunity whilst on the goldfields to become per-
sonally acquainted with the important deposits of
magnesite at Bulong which are now lying idle. T
also investigated the growing felspar industry at
Londonderry. This locality is now supplying various
Australian markets with felspar (mierocline) of the
highest quality for use in ceramies and abrasives,
Davyhurst and Mulline were also visited to note their
resources of lthium minerals.

Whilst on leave in New Zealand I had an oppor-
tunity of studying the equipment and administration
of the Dominion Laboratory at Wellington.

The pine plantations in the Helena and Darkan
valleys were visited with officers of the Forests De-
partment in connection with a research into the re-
lationship existing between soil composition and tex-
ture and the healthy or unthrifty condition of vari-
ous species of exotfic pines.

Mr. B. L. Southei*n, of the Agricultural Section,
spent part of his long service leave at the Waite

Agrieultural Institute, Adelaide, comparing our
methods of soil examination with theirs.! He also

visited Melbourne to draw up in conjunction with
Mr. W. R. Jewell (Director Vietorian State Labor-
atories) a standard specification for basiec copper
compounds to he used as bunticides.

PUBLICATIONS,

The following technical papers were published by
members of the staff :—

H. BE. Hill: Chemical TInvestigation of the Ex-
tractives of two West Australian Woods—
(1) the oleoresin of Myoporum seratum;
(2) the oil and colouring matter of the
stem of Acacia scuminata. Jour. Roy. Soc.
of W.A., Vol. XVIIIL

A. J. Hoare (with 1. J. Teakle and I. Thomas,
of the Department of Agrieulture): The
Value of Manganese as a Fertiliser in West-
ern Australia. Jour. Dept. Agr., W.A. Vol.
X.

1. 8. Simpson and C. R. Le Mesurier: Minyul-
ite, a new phosphate mineral from Dandar-

lesl

agan.  Jour. Roy. Soc. of W.A., Vol XTX.
R. G. Lapsley: The Euzymes of Cow’s Milk.

Chem. Eng. and Min. Review, Nov., 1933,
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FOODS.

Samples of bacon, bread, butfer, cornflour, fish
paste, flour, ham paste, honey, jams, jelly erystals,
margarine, meat, sausages, and various condiments
were examined for the Health Department, Tender
Board and others. Of the 30 official samples ecol-
lected by health inspectors, 16 complied in every
respect with ‘the regulations, 10 were below stand-
ard in composition, and 7 failed to comply with
conditions regarding labelling.  Details will be
found in Mr. Malloch’s veport hereunder.

Consideration was given by the Foods and Drugs
Advisory Committee to the vegulations dealing
with margarine, imitation vinegar and tripe.

The genuine butter trade, which is of the great-
est value to the State, is threatened by the appear-
ance on the market of a margarine with a base of
hydrogenated cocoanut oil, coloured by palm oil and
probably flavoured with diacetyl, which has all
the appearance and much of the flavour of genuine
butter.

It was discovered during the year that practically
the whole of the tripe consumed in the metropolitan
area was being bleached and plumped by treatment
with sodium peroxide. Such tripe thereafter had
a strongly alkaline reaction, and was obviously not
suited for use as a food, particularly for invalids.
This matter was considered and a new regulation
dealing with tripe was drafted in such a way as to
prevent the use of sodium peroxide in its prepara-
tion.

MILK.

Seventy bovine milks and 60 human milks were
analysed, the latter being submitted by Infant Wel-
fare Clinics and hospitals. The determined com-
position of the latter helped to shed light on many
cases of malnutrition or malaise, some milks being
abnormally rich, and others abnormally poor in one
or more important constituent.

Of 51 official samples of hovine milk, 39 complied
with the regulations in regard to chemieal compo-
sition and freezing point.

BEVERAGES.

The Liquor Inspection Branch submitted 5 sam-
ples of whisky, 7 of beer and stout, and one of
wine. Of these 8 were frue to label and in aceord-
anece with regulations in respect of spirit strength
and preservatives.

Only five samples of ‘‘soft drinks’’ were exam-
ined.  Three of these, however, brought out an
important fact, as it was proved that long contact
of such acidulous drinks with a copper vessel during
manufacture had resulted in sufficient copper going
into solution to cause severe vomiting when the
hottled beverage was drunk even in small quanti-
ties.

TOXICOLOGY.

Again all records have been broken under this
heading, no less than 189 specimens being examined
for the presence of poisons. This is in part due to
the totally unnecessary numbers of specimens
sent in by some physicians in connection with a
single case. If a person has died from, say, strych-
nine poisoning, it should not be necessary to send
in six or seven separate exhibits to establish that
fact. Again if a person was obviously killed by a



bullet through the brain, it seems a waste of time
and money to examine a nwmber of specimens of
visecera for all the common groups of poisons, yet
this is what we are not infrequently asked to do.

Mr. Malloch has dealt, in his report hereunder,
with several outstanding cases. One death oceurred
through the ignorant use of sodium {luoride in place
of sodium bicarbonate. As the former poisonous
substance is widely used nowadays for destroying
insects, I have recommended that it be put on the
list of scheduled poisons (Part T1.).

METROPOLITAN AND COUNTRY WATER
SUPPLIES.

The quality of water supplied to the metropolitan
area is closely watched both chemically and baeteri-
ally by the Advisory Committee of which I am a
member. Tt is vegrettable that for finaneial reasons
treatment with lime has had to be disecontinued.
Treatment of all risky sources with free chlorine
however, continues, and regular bacterial tests indi-
cate the satisfactory degree of sterilisation thus
effected.

One or two troubles of purely loeal incidence
have been investigated. Tn one case, crude tar in-
stead of boiled tar, had been used in making the
bitumen mixture for lining pipes. The rvesult was
that clots of soft tav-hitmmen mixture broke away
and passed through house taps during spells of hot
weather. In other instances the new system of
lining pipes with cement concrete was found to
have raised the pIl of the water to an undesirable
degree of alkalinity.

The recent extension of the Mundaring water
supply from XKalgoorlic to Ora Banda was done
with reinforeced ecement pipes. As the main is over
4) miles long, the cffect of the cement increasing
the alkalinity of the water was most marked, the
first water passing out of the main being totally
unfit for human consumption, having a caustie alka-
linity almost equal to 3,000 parts NaOI per million.
As only the surface layer of the cement will be con-
cerned in this action, the trouble should right itself
in a short time. By the first week of January, 1934,
it had already dropped to 235 parts per million.

Farmers in large numbers continue to avail them-
selves of the cheap opportunities of having water
analysed from new drill holes or rapidly evaporat-
ing pools and dams. The standards for stock
waters established in 1926 continue to be used with
satisfaction.

PRODUCER GAS TFROM THE
TIMBERS.

GOLDFIELDS

In view of the low power costs of the Ghwalia Gold
Mine Co., at Leonora, using producer gas obtained
from local mulga timber, the State Mining Engineer
had a number of itrial runs on various timbers
carried out at the IKalgoorlie State Battery. The
original timbers and resulting producer gases were
submitted to us for analysis and determination of
calorific value. The latter figure ranged from 8154
B.T.U. fross per pound for blackbutt (Eue. oleosa.)
to 8816 for mulga (deacia spp.).. Gimlet  (Faue.
salubris) gave the gas possessing the highest calovi-
fie value, viz. 135 B.T.U. gross per cubic foot.
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SOILS.

The demand for chemieal and mechanical analyses
ol soils has developed enormously during the last
few years, as shown by the following figures of
samples submitted :—

1929, 1930. 1931, 1932. 1933.
102 200 503 503 1139

Of these 724 were samples collected by the Depart-
wment of Agricultuve either in conneetion with soil
surveys in the Salmon Gums and other distriets, or
in conneetion with a seasonal survey of soil nitrate
in orchard land in the South-West.  The latter
results are being published in the Journal of the
Department of Agriculture of W.A.

The Torvests Department have had no less than
328 soils examined, mainly in connection with a
study of the growth of various exotic conifers in
their pine plantations. As the trees are in poor
condition in eertain pabehes of these plantations, it
is desirable to know what types of soil will insure
rapid and healthy growth of timber.

FERTILISERS.

The results obtained from analyses of commercial
fertilisers this year were not as satisfactory as m
{he previous few years. This year 19 out of 54 sam-
ples did not comply with the regulations. The faulty
samples were mostly ‘‘Blood and Bone.””  The
most important fertiliser in use, viz, “Superphos-
phate,” was of good quality in every instance.
DISEASES  ACCOMPANIED BY
ANAEMIA.

The successful use in New Zealand and Kenya of
licks containing finely pulverised limonite as a cure
for bush sickness and velated diseases, led me some
vears ago to recommend its use in combating sim-
ilar diseases here. The State contains many de-
posits of limonite of suitable quality for this pur-
pose, viz. low in siliceous grit and rich in easily
dissolved iron hydroxide, besides containing those
traces of manganese and copper, without which the
administration of iron appears to be ineflective.

STOCK

FUNGICIDES.

Mr. B, L. Southern, of this Branech, has devoted
a great deal of time to the study of copper bunti-
¢ides.  For this reason he was authorised by an
interstate conference of Ministers of Agriculture,
to confer with Mr. W. R. Jewell of Victoria, and
draw up a draft regulation covering specifications
for basie copper compounds put on the market as

fungicides. This has been done, and the regulation
(see helow page 67) has heen gazetted in this

State, where it is now operative.

WHEAT AND WHEAT PRODUCTS.

Through the co-operation of the other States, it
was again possible to compare the figures obtained
by a single eereal chemist (Mr. R. G. Lapsley) on
the standard commereial f.a.q. samples of our most
important grain from the four chief producing
States. The figures will be found in Mr. Hoare’s
report hereunder. This year therve was remarkabty
little difference between the whole Ffour,

Half of the remaining 157 wheat samples dealf
with were taken from trial plots on the State Ex-



perimental Warms, the vesults being vequired in
connection with breeding and fertilising trials. A
further 74 samples were examined for the Royal
Agrieultural Society in connection with their annual
competitions.

Of the fours analysed, thirteen were examined
with a view to the establishment of a standard for
export four.

Those by-products of flowr milling, bran and pol-
lard, which are largely used as fodders by dairymen
and poultry farmers, arve standardised locally as to
quality by regulations under the Feeding Stuffs
Act.  Of 30 samples collected officially, not one
complied with the vegulations in every detail. One
case only, however, appeared fo be a serious case
of adulteration.

PROSPECTING FOR GOLD.

This Branch is naturally-closely in touech with
prospectors, lavge numbers ‘of whom submit ore
samples for assay, or minerals for determination,
and report on their present economie value. Our
records give ample evidence of the renewed activity
in this direction, partly owing to the high price of
gold, which reached a maximum of £7 10s. 014d. in
Australian currency per ounce of fine gold towards
the end of December, and partly {o the Govern-
ments subsidised scheme of assisting unemployed
men to become prospectors. Many of these men
submitted samples of a payable grade. In addition
a large number of cores were submitted for assay
by companies who were testing various abandoned
or unworked mines by means of diamond drills.
Some particulars will ‘he found in Mr. Bowley’s
report hereunder.

MINERAL DETERMINATIONS.

Among the 330 minerals submitted for determina-
tion by the publie, or collected by officers of the
Chemieal Braneh, several are of more than passing
interest.

Pelalite, Londonderry—This silicate of lithium
and aluminium was found for the firgt time in
Australia by myself when inspecting Seahill’s Tel-
spar Quarry at Londonderry. With the next three
minerals it is being described in a paper shortly
to be published by the Royal Socicty of W.A.

Rosterite, Melville—A caesium bearing variety of
beryl only known previously in Australia at Wod-
gina. In addition to the rave metal caesium, whieh,
is used in radio-telegraphy, it ecarries mnotable
amounts of rubidium, an important constituent of
many luminous paints.

Native Arsenmic, Kalgoorlie—A single speeimen
wag found for the first time in the State in Chaffers
Gold Mine, Kalgoorlie.

Palygorskite, Dartmoor—An unusual clay min-
eral found in sinking a well.

Tanteuxenite, Tambourah.—A very rare titano-
tantalate of yttrium, found previously at Coogle-
gong, Eleys, and one or two other localities in the
North-west, which is the only part of the world
where it is known to oceur.
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Helvite, Melville—This rave sulphosilicate of
beryllimmn and wmanganese has been found at two
points a little north of the township of Melville.

Apatite, North of Hill River—Speciniens of rock
earrying phosphatic coprolites were discovered some
miles north of the Hill River, indicating a previ-
ously unsuspected northward extension of the Cre-
taceous phosphate and glauconite beds of Gingin and
Dandaragan.

GLAUCONITE RESOURCLES.

Many inqguiries were veceived duving the year
about the beds of glaueonite known to oceur in the
State. The mineral is a hydvous silicate of potas-
sium, iron and magnesium, which after activation
is found to be one of the Dbest materials to use in
the ‘‘zeolite’’ system of water softening.  The
Western Australian deposits, which are of Creface-
ous age, consist of almost horizontal beds of
““greensand,”’ i.e., a loosely coherent mixture of
quartz sand, glauconite and kaolin.  These are
known to oecur over an area about 85 miles by 6
or 7 miles, stretching northward from Gingin to be-
yond the Hill River. Throughout this area they
outerop rvound the contours of ridges and valleys,
and in places, aceording to measurements made by
the Geologieal Survey, reach a thickness of 230 feet
with a central parting of chalk 20 feet thick. Al-
ready a small tonnage has been exported to Vie-
toria and Great Britain, and its quality very fav-
orably eommented on.

TANTALITE.

Western  Australia continues to supply the
greater part of the world’s demand for this mineral.
All export pareels from the State, as well as new
prospecting samples, are assayed in this labora-
tory for tantalum, niobium and tin content. The
latter objectionable eonstituent ean be removed al-
most completely by electromagnetic treatment, but
only complete chemical extraction can separate the
niobium from ove rich in that so far valueless metal,
and correspondingly poor in tantalum.

COLILIE COAL.

In connection with the constantly recurring
problem of how best to utilise our large resourees of
subbituminous coal at Collie, a re-examination has
been made of typical samples collected from the
newest working faces. The results will be found in
Mr. Bowley’s report hereunder. A number of
samples were also analysed from a new find on
P.A. 45, lying some distance to the north-east of
existing workings.

CONCLUSION,

In conelusion I attach the detailed reports on the
three sections of the laborvatory by their respective
heads.

I desive also to express my appreeiation of the
loyal and efficient conduet of all members of the
Staff under the trying circumstances brought about
by drastically reduced funds and high pressure of
work submitted.

EDWARD S. SIMPSON, D.Se., B.E.,, F.A.C.T,,
Government Mineralogist and Analyst.



SECTION 1.—-TOXICOLOGY, AND
DRUGS.
(By F. J. Malloch, O.B.E, AACL,
AW DMC (Met.) )
During the year a total of 774 samples were ex-
amined, compared with 880 samples for last year.

FOODS

Toxicology—One hundred and eighty nine (189)
exhibits were examined as against 176 in 1932,
creabing a record in this dirvection. Lysol, strych-
nine, cyanide, cocaine, and arsenic, were the com-
monly used poisons. In adition there was one case
of poisoning by sodium fluoride, one of caustic
alkali, one of meeury, (“white (precipitate”), one
of methylated spirit, and one of eucalyptus oil.

An unusual case of poisoning, in which the death
of a man took place, was due to sodium Huoride,
which was taken by him in mistake for sodium bi-
;arhbonate.  From the stomaeh and contents I re-
covered 22 grains of sodinm fluoride. In  connection
with this case, an unlabelled bottle containing ap-
proximately 1ih. of white powder was examined and
found to consist of 95.4% sodium fluoride. At the
inquest the son of the deceased stated that his
father used the powder as a foundation for a mix-
ture to kill cockroaches. He had been of the
opinion that it was the same as bicarbonate of soda
and when the cockroach poison was unsuceessful,
he gave the remainder of the powder to his wife
for use in the kitchen. She had later taken some
and had been ill.  She fold her hushand, who still
maintained that it was the same as bicarbonate of
gsoda. On the day of his death he said that he
had taken a teaspoonful of the powder to relieve
flatulence. Deceased evidently had no knowledge
of ehemicals, and did not suspect the dangerous
properties of the powder handled by him.

Sodium fluoride is used as an antiseptic and in-
secticide. It is a most irritant and destruective
poison, and it would be easy to mistake this com-
pound for the harmless bicarbonate of soda, which
it resembles in appearance and taste. The Chief
Inspector of Police was notified Dby letter that
sodinm fluoride should be placed on the list of
scheduled poisons.

In connection with the death of a woman, mer-
cury was recovered from one of the exhibits sub-
mitted. It was not possible to determine in what
form the mereury was originally present, but as the
patient before death stated that she took a white
powder purchased in Ceylon to use for hair para-
sites, this powder would probably be ‘‘white pre-
cipitate’’ (mercuric ammonium chloride).  This
compound is used in pruritus and other skin affee-
tions. It s also used in admixture with other in-
gredients as a cure for rvingworm of the secalp.

Another case was that of a man who was shown
to have taken a whole bottle of medicine containing

chiefly chloral hydrate (240 grains), sodium
bromide (320 grains), tinet, camph. co. (320

minims), liquor arsenicalis (48 minims), ete. Death -

resulted from chloral poisoning.

Another outstanding case was that of caustie
alkali poisoning, the man dying from its effect.
The stomach contents consisted chiefly of blood,
due to the caustic action of the alkali on the hlood
cells, producing extravasation.  This is the first

case on record in this State.
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Many other unusual and involved toxicological
cases have been investigated during the year, and
much of my time has been taken up in attending
inquests at the Coroner’s court.

Ioods and Drugs—~One hundred and seventy-eight
(178) samples were examined for the Ilealth De-
partment compared with 325 samples for 1932
Others were submitted by various other authorities.
The wmost important of these will be commented
upon.

Milk—0f 70 samples of milk, ineluding 2 samples
of malted milk examined, 50 of these samples were
submitted as ‘“official.”” Of these 38 samples passed
the Food and Drug Regulations, and 12 samples
were below standard in composition or freezing
point. A number of suceessful prosecutions took
place.

The Laboratory possesses a Hortvet eryoscope for
the detection of adulteration by water, even when
the ehemical analysis complies with the regulation.
A test case depending on the freezing point of milk
as carried out by the Hortvet eryoscope, took place

early in this vyear, in which a metropolitan
milk  supply company was proceeded against

and convieted for selling under-standard milk. The
analysis was done by Mr. Hill of this Laboratory,
and the prosecution ook place on the grounds that
4 samples of pasteurised milk as supplied were not
of the nature, substance, and quality of the article de-
manded in that the freezing point lay between zero
centigrade and 0.55 degrees centigrade helow zero,
thus contravening the Food and Drug Regulations.
Although the chemical composition of the milks
complied with the regulations, the freezing points
were rvespectively .532°, .528°, .527°, and .525°
below zero. The magistrate in giving judgment
stated that the cryoscope was generally aceepted by
chemists as a reliable instrument. There was no
question that the company was selling milk that
was not up to standard and he was making the
penalty as light as possible. A fine of £2 was in-
flicted, the costs to be agreed on by the parties
conecerned.

Human Milks~—Sixty samples of human milk were
analysed for Infant Welfare Clinies and hospitals,
compared with 55 samples last year. These samples
varied from very poor to abnormally rieh in quality.
In many cases of infants not thriving or developing
sickness, a sample of breast milk has been submit-
ted for analysis.  These conditions are dependent
amongst other things on the quality of the milk
which the infant receives, and for this reason the
analyses are undoubtedly of great assistance to
the various Infant Welfare Clinies in adjusting the
feeding of infants.

Condensed Skim Mill:—Only one sample was ex-
amined during the year. This sample possessed a
light coffee coloured appearance due to caramelis-
ing or burning of the milk during its processing.
The consistency was also poor, most of the mixture
being in a very lumpy condition. On standing,
fermentation took place with the production of gas,
and the sample possessed a malty odour. Although
it might not be unfit for human conswmption, both
the colour and odour were foreign to that of a
fresh preparation, and it was therefore certified
that it did not comply with the Food and Drug
Regulations.



Butter—~TFourteen samples were received, 06
samples being examined for the Health Department,
one of which did not eomply with the Regulations,
and 7 samples for the Superintendent of Dairying,
one of which did not comply. One sample for ex-
port was examined for a butter company in the
South-west of this State.

Bacon—Five samples were examined for the
Health Department, 2 of which did not comply with
the Regulations, in containing a greater amount of
potassium nitrite than that permitted. Owing to
the possibility of some of the potassinm nitrate
originally added, being reduced to potassium nifrite
by baeterial or other agenecies, it was recommended
that enquiry be made as to the nature of the sub-
stanee which was being used for curing the bacon,
with a view to ascertaining whether it contained
potassium nitrite.  All the samples complied with
the Regulation regarding the amount of potassium
nitrate present.

Margarine—A sample was examined for the
Health Department. It was o flrm, palatable
margarine derived from coeoanut oil. The colour-
ing matter consisted of carofene, probably added in
the form of palm oil. This sample closely resembled
hutter in colour and taste and might easily be used
in restaurants as a substitute for butter, theveby
seriously affecting the local butter industry.

Cream.—Two samples were examined for the
Health Department, one being an official sample
whieh complied with the regulations, the other
cream being unofficial, and said to be ‘‘made from
hutter,”” whieh did not eomply. The sample of
cream ‘‘made from butter’’ was found fo consist
of butter and liquid converted into a homogeneous
emulsion resembling eream. The emulsion readily
broke up into butter fat and liquid on heating.

Summer Drinks and Cordials—Five samples were
examined for the Health Department, 3 samples
failing to comply with the Regulations, due to
serious contamination with a metallic poison, namely
copper. These were analysed as a result of com-
plaints that vomiting had oceurred after drinking
them.

Vinegar.—Sixteen samples were veceived during
the year. Nine official samples were examined for
the Health Department, 4 of which did not comply
with the general standard for vinegar, whilst 7
failed to comply with the labelling regulations. Six
samples were examined for the Government Tender
Board, of which 2 failed to comply with the general
standard, and 2 failed to comply with the labelling
regulations for vinegar. During fhe year the manu-
facturers of five different brands of vinegar pur-
chased from city and suburban grocery stores were
prosecuted and convieted in the Perth Police Court.
The samples did not comply with the Regulations
for genuine vinegars, and were also incorrectly
labelled. In each case the manufacturers pleaded
guilty, and fines amounting to £19 5s. 0d. were in-
flicted.  The TFoods Advisory Committee is at
present considering the drastic amendment of the
present vinegar regulations with a view to proteet-
ing the public from purchasing imitation vinegars
that are placed on the market as genuine.

Honey.—Eight samples were examined for the

Government Apieulturist, all of which complied
with the Regulations.
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Tripe~—Six samples were received duving the year,
from the Ilealth Department, and 4 from the
Midland Junction abattoirs.  The 2 samples sub-
mitted by the Health Department were examined
with reference to a complaint that when cooked
with ounions, the tripe turned them green. The
samples of tripe were somewhat disintegrated,
strongly alkaline, and when macerated with water
gave a pH of 10, showing the presence of caustic
soda and sodinm carbonate. It is evident that the
tripes had been treated in a bath of some strongly
alkaline liguid which had been incompletely washed
out, and the supplier confessed to the use of sodium
peroxide.  Tripe which had been so treated was
reported as unfit for human consumption. Six
samples of the liquor used by the wholesale sup-
plier were examined with a view to aseertaining
the bleaching agent used by him in tripe prepara-
tion. The solutions were all strongly alkaline, with
the exception of one which was evidently a wash
water.  The analyses showed that the tripe was
heing treated in a bath of weak ‘‘sodium peroxide’’
solution with probably some sodimm carbonate, with
a view to bleaching and ‘‘plumping’’ it. The small
amount of caustic soda alkalinity found in 3 of the
liquors was probably derived from the sodium
peroxide, which decomposes in water to form caustic
soda and hydrogen peroxide. In this treatment the
fibres of the tripe become disintegrated and swollen,
resulting in a condition known as “plumping.” Tt
is said that a considerable increase in weight takes
place, 20 lbs. of tripe before treatment producing
at least 25 lbs. after treatment. This process of
bleaching may seriously affeet the nutrient value
of a foodstuff which is used chiefly for invalids, and
in my opinion, the process should be prohibited.
The use of hydrogen peroxide would be preferable,
as no eaustie alkali or sodium carbonate would be
present in the resultant liguor, as is the case when
sodium peroxide is used.

i
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Further investigations showed that fresh, un-
treated fripe was practically neutral, and slowly
became acid, whilst the peroxide bleached tripe was
alkaline and became more so with lapse of time.

Drugs and Medicine~—Fourteen samples were ex-
amined during the year, 9 for the Health Depart-
men, and 5 for the Medical Board.

In connection with the latter, consisting of four
bottles of pills and one bottle of ‘‘Af Gha Tonie’’
remedy, the Board proceeded against W. J. Taylor
for being a person other than a medical practi-
tioner holding himself out as able or willing to give
medieal advice or service contrary to the Medical
Act. He was convieted on 2 charges, and a fine of
£20 on each charge with £14 17s. 0d. costs was in-
flicted.

Two of the bottles of pills were preseribed for
“‘palpitation of the heart.”” and 2 bottles of pills
for a ‘“weak spine.”’ The pills were examined by
me and found to be wholly of an herbaceous
character, resembling the harmless drug “Buehu” in
appearance, smell, microscopical examination and
chemical tests.  The pills prescribed for “heart
palpitation’’ were similar to those preseribed for
a ““weak spine.”’

The ‘‘Af Gha Tonic’’ remedy, prescribed also for
palpitation of the leart, was found, on analysis, to



consist of a wine containing meat extraet with a
little lime and phosphoric oxide (similar to Win-
carnis). The aleoholie strength was 23.92% proof
spirit. A physician, in evidence for the proseeu-
tion, stated that in some cases ol palpitation ol the
heart, this tonic wine might be dangerous.

Tender Board Samples~One hundred and eighty
four (184) samples were received from the Lender
Board as against 197 for last year. They comprised
chiefly oils, soaps, soap mixtures, jelly crystals,
jams, starches, cornflours, self-vaising flours, table
salts, essences, sauces, chutneys, eream of tartar,
haking powders, vinegars, pickles, fly sprays, insec-
ticides, laundry blue, ink, metal polishes and floor
polishes. The results of analyses were used as a
guide in aceepting tenders for supplies for Govern-
ment institutions.

Oils.—Thirty-nine samplés were examined, chiefly
for the Tender Board. One interesting sample of
oil (emulsified) was taken from the sump of the
police Bentley motor cav in whieh it had caused
the burning out of the big ends of the engine. It
consisted of a stiff emulsion of oil and 2% water,
which was probably stabilised by the nature of the
special racing oil used, which contained 2.9% oleic
acid. The emulsion was due to admission of water
to the sump, and the churning of the oil and water
by the engine running at high speed. When using
a special high speed motor oil which contains oleic
acid, any acecess of water into the sump should he
guarded against.

Bitumens—Six samples were examined for the
Main Roads Board for specifie gravity, solubility
in carbon bisulphide, and solubility in carbon tetra-
chloride. One sample was examined for the Govern-
ment Tender Board for specific gravity, softening
point, flash point, solubility in carbon tetrachloride
and solubility in carbon bisulphide. The samples
complied with specifications.

Investigation of uels used [or Mining Purposes.
—As the local fuels, namely coal and timber, are
heing displaced by imported fuel oils, a sevies of
investigations were made into the properties of the
local fuels and their suitability for generating
power for use on the mines.

TFor this purpose 7 different timbers supplied by
the Goldfields Firewood Co. to the Kalgoorlia
mines were tested practically in 10-ton lots in a
gas producer by the State Batteries Branch.
Samples of the timber and gas produced in each
instance were examined in this Laboratory by Mr.
Hood, who was engaged on this important work for
a considerable time during the year. The investi-
eation required the determination of moisture con-
tent, air-dried moisture, ash, calorvific value (dvy
basis) and calorific value caleulated to mean origi-
nal moisture. The firewoods examined were mulga,
salmon gum, gimlet, blackbutt, redwood, and white
gum. The result of the examination showed that
the amount. of original moisture governs to a large
extent the calorific value of the firewoods. Calorific
values caleulated to a common dry basis disclosed
no outstanding variations between different species
of wood with the exception of mulga, which gave
the highest calorific value in both the samples sent
at different times. Mulga received on 21/4/33 had
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a ealorific value of 8816 B.Th.U. gross, and mulga
received on 29/8/33 had a calorilie value of 8790 B.
Th AT gross, whilst the lowest in the sevies of 7 lire-
woods was blackbutt with a calovific value of 8154
B.ThU. gross.

Of the 6 samples of producer gas derived from
the above types of firewood, and forwarded from
the State Battery at Kalgoorlie, the high osxygen
and nitrogen content of the gas from mulga showed
that contamination by air had taken place, thus
seriously affecting the calorific value of the gas.
Apart from this, the producer gas from gimlet gave
the highest ealorific valwe, ie., 1835 B.Th.U., gross,
and the lowest calorvific value from blackbutt 116,
and white gum 116.

Baplosives and Cuttle Dips—Twenty-two samples
of explosives were examined for the Mines Depart-
ment, and 24 cattle dips for the Agricultural De-

partment.  The strength required for cattle dips
s 0.29% As,0,, and no sample diverged more than
0.02¢¢ from this standard.

Liquor Inspection Branch, Police Depuartment.—
Five samples of whisky were examined, two of
which were found to be genuine, one alulterated
with water, and one wag fictitiously labelled.  The
fifth was examined for standard pwrposes.  The
whisky submitted for false trade deseription was lab-
elled “King George IV. Scoteh Whisky,” but it was
found that this sample did not comply with the
chemical analysis and colour index of a standard
sample of the same brand and operation. This ease
was heard in the Northampton Police Court, the
vendor, who pleaded guilty, heing fined £5 with
£6 6s. costs.

Tive samples of beer, 2 samples of stout, and one
sample of wine were also examined for the Liquor
Inspection Branch. Two of the samples of beer
and one sample of stout failed to comply with the
Food and Drug Regulations.

Organisation.—The year was saddened by the
death of Mr. C. B. Stacy, late Assistant (lovern-
ment Analyst and Toxieologist, who was associ-
ated with the Department for 34 years.

I desire to express my appreciation of the whole-
hearted co-operation which the officers of the
Section have shown, and the efficient manuner in
which they have carried out their work during the
last six months of the wvear in which 1 have been
supervising the Foods, Drugs, and Toxicologienl
Section.

SECTION II — MINERALOGY, MINERAL
TECHNOLOGY, AND GEOCHEMISTRY.

By II. Bowley, F.A.C.I.

During the year two thousand eight hundred and
sixty-four samples were entered for examination by
this section. Although these figures show a slight de-
crease on those for the previous year, the samples
classified as “public pay” and “public free” exceeded
those received during 1932 hy 815 and 74 respec-
tively, with a consequent considerable inerease m fees
received.



Grold Assays——Although only 1,016 tailing samples
from the State batteries, representing approximately
one-third of those submitted for cheeking purposes,
were assayed for gold, altogether 2,373 samples were
entered for the estimation of that metal. - Of these
186 were umpire State battery tailings, whilst 862
were paid for by outside interests. The bulk of the
latter comsisted of core samples from the bores put
down by private enterprise on the Mararoa Leases

at Reedys, the Big Bell G-M. at Coodardy, Tindal’s -

Leases at Coolgardie, and the Beryl G.M. at Kundip.
Weekly control samples were also received from onc
of the leading gold mines. 451 samples were received
from prospectors.

A new Keller balance with a sensitivity of 1,200
milligram was put into commission during the year.
Its use enables us to issue vesults with great confi-
dence as to their accuracy, and permits the standard-
isation of the fine riders used at the State batteries
to the desired Iimits,

Tantalite—20 samples of Western Australian tan-
talite, mainly representative of pareels produceed for
export, were assayed for tantalum, niobium and tin.
Samples of two parcels produced in Northern Aus-
tralia were submitted for assay by this Branch,
which is now being recognised as one of the very
few institutions capable of satisfactorily assessing
the value of this type of orve. Nearly all of the
local samples came from the Pilbara Distriet.

Cadminvm.—Several speeimens of blende were ex-
amined for the presence of cadmium with the follow-
ing results:—

(a) Nooka Lead Mine, Northampton, Cd 0.37
per cent.

(b) Payne’s Find, Cd 0.81 per cent,

(e) Mundijong, Cd nil.

Tellurium.~~Following an inquiry for possible
sources of supply of elementary fellurium or tellu-
rimmn concentrates for use in technical operations, a
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obtained in the treatment of some of
gold ores was examined for that metal.
No. 1202, Flotation coneentrate, Lake View and

Star G.M. Tellurium, 0.016 per cent.

1540, Mill flue dust, South Kalgurli Consoli-

dated G.M.  Tellurium, 0.G20 per cent.

. 1288, Zine precipitate, Great Boulder Per-
severance G.M. Telluriom, 5.07 per cent.
1631, Acid solution from zine clean-up, As-
sociated G.M. Tellurium, nil

It is proposed to examine other produets as oppor-
tunity offers.

Tellurium was quoted at 6s. per lb. at the date of
this investigation—dJuly, 1935.

Lime—A specifieation for “huilders” and “agrieul-
tural” lime for Governmenl purposes was recom-
mended to and adopted by the Government Tender
Board. The requivements weve:---

the Kalgoorle

No.

No.

Ignition Loss—

Builders’
Lime,

"Agricultural
Lime.

Not more than

Sampled at kiln ... 109% 15%
Sampled at job or elsewhere 159, 209,

Calcium Owide (Lotal)—

Wherever taken, after ig-

nition

Not less than

80%

76%,

Samples taken me parcels veceived at State bal-
teries did not often reach these standards.

Coquinag (shell rock)—A sample of loosely cemen-
ted fragmental shell rock (coquina) faken from a
deposit said to he 50 miles long and } mile wide at
the head of Hamelin Pool, Shark Bay, confained:—

Insoluble in acids, 0. 11 per cent.; Lime, 55.94
per cent.; (Caleium carbonate, 99.8); Mag-
nesia, .05 per cent.; Iron and alumina, .25
per cent.; Salt, nil

Coal.—Analyses were made of samples
presentative of that worked in the five pits at Collie
in March 1933. These samples were taken hy the
Inspector for Mines at the working face and placed

of coal ve-

series of samples of the varvious metallurgical products in hermetically sealed jars.
No. 1242 1243 1244 1245 1246 1786
Colliery Proprietary Ghriffin Stockton Cardiff Co-operative | Co-operative
Bord No. 2 No. 2 Left No. 8 No. 43 Right hand | Between 43
and 44
Seotion No. 17 Flat | No. 4 Bast No. 2 left No. 5 ) -
Thickness of t-:(,am 8ft. 6ins. 7ft. Gins. 716, Gins. 6ft. Top 3ft., |'Top 3ft. Gir,
Bottom 2ft. | Bottom 2ft.
3ins. Hins.
Vertical Dopth 4701t. 26014, 109ft. 2121, 701t. TOOft,
Provimate Analysis— % %, % A o %
Moisture . 22-29 19-74 2401 26-67 2114 1871
Volatile hydr ocarbons 2586 34-00 26-15 3074 2475 2549
Fized carbon . 46-37 41-85 43-88 3848 4857 148306
Ash ... 5-48 4-41 5-36 4-1] 554 741
10000 10000 100-00 100-00 10000 1o4-c0
Water lost on air drying for 24 hours
(in lump form) . e 2-81 2-31 2-88 3-06 268 3-81
Additional water lost z\t. 105° C. (in ’
coarse powder) .. 19-48 1743 21-73 2361 1846 1403
Calorific Value (by bomb calorimeter),
BoPU -
Original moist coal ... 9,412 10,017 8,805 5,486 9773 9,689
After 24 hours air drying ... 9,684 10,254 9,066 8,754 10,042 10,053
Ash and moisture-free 13,031 13,206 12,573 12,259 13,333 13,150
Ultimate Analysis— t ‘
Carbon 7745 FERRE| 764 Wl THenG G
Hydrogen 412 4-80 387 (RN 42T {20
Oxygen C e e 1682 1812 1753 LI RE IO B RN Li- <_'
Nitrogen e e 125 124 P96 L3 b L
Sulphur . -36 140 90 -8 67 30
100-00 100-00 100-00 100-00 { 10000 lw»(m




Samples of coal veceived from three different seams
on P.A. 45, Collie, gave the following figures on
analysig —

1. 16ft. 2in. seam in shaft. Depth to top, 37

feet.
2. Tft. seam.
3. 8ft. seam separated by 19 inches of shale.

A top, B bottom.

Proximate Analysis.

3.
—_— 1. 2.
A. B.

. % % % %
Moisture 24476 14-90 14-79 15-92
Volatile hydrocarbons | 2351 26-70 | 3177 | 27-60
Fixed carbon 4533 5145 4630 50-40
Ash 640 6-95 7-14 6-08

10000 | 10000 | 100-00 | 100-00
Ratio ¥.C. to V.H.C. 1-93 1-93 146 1-83
Calorific Value—
B/IU. (By bomb
calorimeter) :
Original moist coal 8,906 | 10,176 10,360
Ash and moisture-
free coal 12,937 | 13,021 13,282

Tale—A sample of tale of good commercial quality
wag received from Dandaragan Station near Sand-
stone. It yielded a fine white powder entirvely free
from gritty particles.

Clays.—O0f the clays examined to determine their
suitability for ceramic purposes, the following are
of special interest:—

Clay
Substance | Ashley | Colour on |Incipient
Colour and Type. + Ghit Plas- burning at | Vitrifica-
under ticity 1150°C. tion.
90-mesh. | Figure.
L. White, Semi-ball 99-1 50 Good white | 1050°C.
2o Urey, Fullers larth .. 074 243 Cinnamon 1000°C,
3. White, Ball .., 9246 92 White 1050°¢,
Lo Cremany-while, Semi-ball 06-1 53 Good white | 1150°¢%
a, treyish-while, IFireclay 07 1 35 Glood white 1350°C,

Locality—1, Murchison River; 2, Bassendean; 3,
Capercup; 4, Armadale; 5, Collie.

After the vemoval of the grit in 3 by careful wash-
ing, the refined product is suitable for use as a filler
in the manufacture of paper.

Building Materials—The surfacing materials used
in the manufacture of some local cement rooling
tiles were examined to determine whether they cou-
tained any compounds likely to have an injurious
effect on the men handling them. TIn all eases they
consisted of cement with an inert filler and pigments.

GHanconite~—QRlauconite occurs in enormous quan-
tities at each end of the coastal aren extending from
Quindalup, south of Perth, to the Hill River, 125
miles north of Perth. The most important deposits
appear at present to be in the Gingin-Dandaragan
area.

Beryl—The rare caesivm hearing beryl, rosterite,
appears Lo be widely distributed in this State, spoeci-
mens being received from Lewis and Houston’s Rock-
hole ML, and M.L. 86 in the Wodgina District, also
from Harrison’s Reward M.L. at Melville. An an-
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alvsis of the Melville mineral gave:—S8i0,, 64.59 per
cent.; BeO, 1131 per cent.; MnO, trace: 11,0,
A6 per eent.; Nu,O, .28 per cent.; K0, trace;
Cg,0, 1.80 per cent.; RD,O, 1.40 per cent.; H,O -
1.21 per cent.; H,0—, .08 per cent.; A1,0,, 19.08 per
eent.; Te,0,, 14 per cent.; MgO, nil; CaO, nil; Total,
100.05: (r, 2743 Ng, 1.584; Np, 1.5785. Analyst.
b (L Muvray.

A bulk sample, weighing 6 lbs. avoirdupois, of

commion beryl from Melville was found fo eontain
13.5 per cent. BeO.

Beryl was also vecorded from Tocation 344H at
Yabberup and  Bloek 104, Katterup, both in the
South-West Division of the State.

(fadolinite (silieate of  bevylliuwm, yttrinm  and
iron) .~ Speeimens of this mineral were received from
the Fibre Queen Asbestos Claim, via Abydos Station,
in the Pilbara Goldlield.  Greenish black gadolinite
with a brownigh coating of the decomposition product
known as Metagadolinite, was also vecorded from 20
miles south-cast of Wodgina, a loeality possibly iden-
{ieal with Abydos Station.

Scheelite (tungstate of Thne).—Scheelite was recog-
nised in small quantities in a gold ore from P.A.
2380, Clampton, Yilgarn Goldfield.

Tantewrenite (tituno-tantalate and niobate of ytt-
vium, ete.) mixed with cassiterite and monazite was
received from 20 miles south of Wodgina. Speci-
mens of crystallised tanteuxenite were also received
from six miles north of Tambourah.

Struverite (titano-tantalate of iron).—Small frag-
meunts of this very rare mineral associated with limon-
ite and quartz were present in a sample from near
Bridgetown Location 11472. This is the first ve-
corded occurrence of this mineral in Australia.

Mineral Analyses—Complete chemical analyses

have been made of the following :—

(a) Minerals—Actinolite, Lake CGoongarrie; An-
timony ochre, Wiluna; Biotite, Holleton and Ubini;
Blende, Mundijong, Payne’s ¥ind; Chlorite, Holle-
{on; Coprolite, Gantheaume Bay; Diopside, Chibter-
ing Brook; Gigantolite, Melville; Microcline, Wod-

oina; Milosehite, Meekathavra; Palygorskite, Wan-

dalong; Petalite, Londonderry; Pseudomorph alter
petalite, Londonderry; Rosterite, Melville.

(b} Ores.—Crold ore, Wiluna.

SECTION ITL—AGRICULTURE, WATER
SUPPLY AND SEWERAGE.

By A. J. Hoare, A.A.C.I.

The total number of samples entered for the year
1933 was 2,059, an increase of 266 over the previous
year; the sources of the samples will be found on
page 5B,

Staff—Owing to the large amount of soil work
required by the Forests Department arrangements
were made with that Department to make available
a certain amowmnt of moucy to eover the expenses of
a chemist and extra appavatus.  Miss 1. T, Cole,
B.Se., a graduate of the West Australian University,
was appointed to the position on the 3rd July, 1933.



Mr. B. L. Southern spent portion of his long ser-
vice leave at the Waite Institute, Sonth Australia,
studving the methods of soil analysis as eonducted
there. Tt was fonnd that the West Australian
methods are well up to date, but that we could do
with more apparatus.

Soils—The number received (1,139) was wore
than double those veceived last year. Of these, 724
were submitted by the Department of Agrieulture.
A nitrate survey of soils from an apple orehard
sitnated at Argyle accounted for 531. This work
was to continue for twelve months, and will be final-
ised in Janunary, 1934. The coneclusions drawn will
be published by the Department of Agrieulinre in
their journal about June, 1934. The soils were taken
from orehard, pasture and fallow land, artificial fer-
tilisers being added during the season. The halance
of the soils from the Agricultural Department were
prineipally check samples taken during soil surveys
and were analysed prineipally for water soluble
salts, sodium chloride and reaction (pIl). Typiecal
samples were picked out for morve detailed work such
as meehanical and chemieal analyses and composi-
tion of the water soluble salts. It is hoped to do
further work on the typical soils of Western Aus-
tralia at a later date and publish the results.

The Forests Department submitted 328 soils dur-
ing the year, 139 heing taken from their different
pine plantations. The mechanieal analysis of all of
these was requirved, as well as the chemieal analysis
of the first and, in most cases, the second depth
samples. Under a settlement scheme the same De-
partment sent in 97 samples to be treated in the same
way as the pine plantation soils. There is a yellow-
ing off of pines at certain times of the year and this
was thought to be due to lack of nitrates in the soil,
go 1t was decided to forward samples for nitrate
estimation from the Myalup plantation about every
six weeks to be taken from where the pines are
healthy (green), as well as from where they weve
showing yellowing and from fallow fand. This work
was started in September and s to countinune  for
twelve months,

A sample ol soil submitled by the W.AL Cricket
Association was obtained from Harvey and is used
for the preparation of turl wickets. It is said to
crack and evumble when dvy, and will not allow the
grass rools to penetrate below two ov three inches
The soil is a heavy black clay, the elay fraction being
very high (79.5 per cent.), and the fine sand and silt
figures very low (7.7 per cent and 8.8 per cent) when
compared with soils wsed in the Eastern States of
Australia for turf wickets. The absorption (Ashley
figure) was 502. The soil had a pTl of 5.98.

Fertilisers~—I'ifty-four official samples were sub-
witted by the Inspector of Fertilisers during the
year, nineteen of which did not comply with the
regulations, being below the guaranfee in one of the
constituents. The balance of the samples (16) were
from private sourees.

Fungicides and Insecticides—Only four samples
were received for investigation before registration.
The other seven received were tobaeco leaves and
stalks grown at Pemberton in Western Australia
for nicotine estimation: this ranged from a trace to
2.67 per cent.
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During Mr. Southern’s visit to the Fastern States
he conferred with My. Jewell, Director of Victorian
State Taboratories, in order to fix and recommend
for adoption by all the States standards for copper
carbonate buntieides.  The standards vecommended
by them have been gazetted under the Plant Dis-
eases Act, 1914, by this State and are as follows:—-

{n) Tt shall econtain not less than 50 per cent.
copper (Cu) in the form of basic ecar-
bonate and/or hasic sulphate or oxv-
chloride; and the label upon the container
in which the material or mixture is con-
tained shall state, in addition to the per-
centage of copper, the form or forms of
basic salt in which it oceurs;

(b) It shall contain not more than one-quarter
per centum of copper in a form soluble
in water;

(¢) Not more than two-and-one-half per centum
of the material shall be retained on a
standard I.M.M. 200-mesh sieve, when ten
grams of the material are shaken by hand
for five minutes with 150 ee. of water in
a stoppered 500 ecs.  Rrlenmeyer flask
and sieved in a gentle stream of water
poured from the flask or a wash hottle.

Fodders—Very few fodder samples were veceived
during the year, only seven in all.

In connection with the canning of erayfish (Tanu-
lirus penecillatus) at Geraldton, it has been sug-
eested that the waste from the factory would make
a good poultry meal. A sample was forwarded for
analysis, with the following results:—

Lab. No. oo 4248
%
Moisture at 100°C. v 5-39
Petrolenm ether extract 7-45
Sodium chloride (caleulated
from chlorine) ... . 2056
Nitrogen (total) ... . 7013
' in chitin -34 = Chitin 5-66 9,
» in muscle, ete.... 6-79 = Protein 42-43 %,
Phosphoric oxide, Py05 ... 6:65
Todine Present

This would make a very useful fertiliser, and is
well worth experimenting with as a rvieh protein con-
centrate for poultry.

Waters—The number of samples received during
the year was 547, of which the Metropolitan Water
Supply Deparvtment submitted 313, prineipally Tor
partial analyses ineluding the defermination of iron.
Fvery dquarter samples were submitted to lvgienie
analysis and the guality of the water supplied from
the different sources was found to be consistently
zood. The reaction of the water after passing
through cement-lined mains is for a time as high as
pH 9.6, the oviginal pH being about 6.5-6.7 during
the winter mouths, and 8.0-8.3 during the summer,
when portion of the supply is drawn from deep
bores. In connection with the cement lining of iron
mains three samples of the lining were submitted
for analysis taken from a test length that was to be
connected up to the main,  This will be tested again



after water has been flowing through for some
months.  The following figures were obtained :—
Lab. No. 3919, 3920, 3921.
irst Last
Description. 1/16-in.cut| Middle |1/8-in. cut
from pipe | 1/8-in. cut.| next to
centre. iron.
9 % %
Siliceous insoluble (rock,
sand, ete.) 979 47-66 6250
Combined silica (dcmved
from cement) 18-55 11-64 8-37
Lime (acid soluble) ... 5085 29-87 21-97
Magnesia (acid soluble) 95 68 46

The Department of Works and Labour submitted
85 samples taken from the Mundaring reservoir,
Kalgoorlie reticulation and country towns water suap-
plies. Taking West Australian standards these are
all of good potable quality.

Stook and irvigation waters submitted during the
vear totalled 115, and as ig always the case a few
were too saline to he used for any purpose.

Sewage—Samples were received fmm the freat-
ment works at Perth, Sublaco and Fremantle to the
number of 44, The tanks and £} Ler heds appear Lo
be working satizlactorily.

Mineral Deficiency Diseases in Stock.

Denmarl—The only work done on material from
this distriet was the conclusion of analyses of ten
soils left over from the previous vear.

Gingin—~With the exception of two samples of
water for chemical analysis and estimation of lead,
no further samples were received. It was found
that the water I‘l()m Gingin Brook contained 0.02
p(ntq per million of lead; lambs on couniry watered
by this brook develop ataxia.  On the other hand,
animals on thwm Brook vemain sound and
lead was found in the water from il.

no

Brans- and Pollards—Of the 30 satiples received,
eighteen were official samples taken under the Feed-
ing Stuffs Act.  These all failed in some respeet to
comply with the standards set down under the regu-
lations for moisturve, fibre, ash and fineness. One
sample of bran contained approximately 10 per cent.
of foreign matter.

Flour—O0f the 32 samples received, seven were
from commercial flowr mills for examination as to
strength, gluten (wet and dry), moisture and pro-
tein. The balance were flours obtained in the grind-
ing of wheat samples vcceived from the Agrienl-
tural Department; these weve tested prineipally for
the maltose figure as set down by Dr. Kent Jones,
Eingland, this ranged from 1.03 per cent. to 1.83 per
cent. ln addition to the above samples, thirteen
flours were sent in by the Department’ of Agrieul-
fure in connection with the establishment of a suif-
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able standard for West Australian export flour, and
125 flours resulting from laboratory milling of wheat
wvere analysed.

Wheat—Only 161 samples were received during
the year, of these 71 were taken from trial plots at
Merredin and Chapman State Farms, four f.a.q.
wheats, twelve from Dartmoor for the Government
Analyst, and four from a private firm. The milling
of the wheats and analyses of the flours were car-
ried oub on all samples with the exception of the last
four.

The figures obtained for the f.a.q. samples are
us follow »—

Lab. No. 1267. 1268. 1269. 1270.

State ... New South | Western
South | Victoria.] Aus. Aus-
Wales. tralia. | tralia.

Bushel Weight : .

Declared (1bs.) 613 62 60 62
Original a5 623 613 614 63
Cleaned ., 623 615 617 633

Moisture (per cont. Joo. | 11400 | 11-06 | 10-97 | 1051

Weight in grams of

1000 grains .| 44-66 1 39-89 7 38-05 1 38-80
Wheat protein (per
cent.) 9-92 057 9-80 9-92

Wheat ash (per cont. ) 1-49 1-52 1-48 1-70

Products :
IFlour (per cent.)... | 71-
Bran (per cent.) ... 19-
Pollard (per cent.) 9-

717 71-4 710
19-: 19-5 196
- -4

oo

Flour :
Moisture (per cent.) | 14-09 14-29 | 14-33 12-76
Strength (per cent.) 53-75 | 53-25 53-00 53-00
Protein (per cent.) $-61 8-21 8:21 . 8-78
Ash (per cent.) ... 0-74 0-60 0-63 . 0-56
Gluten(wet)(perc’t.)l 24:20 | 24-49 | 2501 24-88
Cduten (dry) (per ¢’t) 9-50 0-48 9:92 990

Hydrated maltose
(approx. figure) 0-93 1-23 1-13 1-49
Colour coo | Bxcel- | Excel- | Excel- | B ecl-
lent lent lent fent

Foyal Agricultural Sociely Erlibits—The number
of wheats received under this heading was 74, of
which 46 were seleeted for milling purposes, after
it ]n'vliluitmr\' culling on the hasis of the general
d})p(‘dldll(’(‘ of the grain, bushel weight and puvity

{ tvpe or varicty. After milling, the flonr obtained
is analysed, and points are awarded for flour vield,
strength, Hour protein and colouwr: fhese taken in
conjunction with the caleulated vield of pounds of
bread per ton ol wheat form the basis for the award-
ing of the various prizes. The champion wheat this
yvear was a very good sample of Comeback, grown
at Bowgada, the total number o marks gained beiny

9.7,
The milling Investigations, with the exeeption of
e protein estimations, were carried out by Mr. R.

the
G

Lapsle\, B.Se. (Agr.), AA.CIL, who also acted
as judge in conjunetion with Mr. G. L. Sutton,
Divector o'L' Agriculture, and Mr. E. W. Wilson,

miller fov the Peerless Flour Milling Company.




69

DIVISION VIII.

Report of the Chief Inspector of Explosives
for the Year 1933.

The Under Secretary for Mines.

I have the honour to submit, for the information
of the Hon. Minister for Mines, in compliance with
Section 45 of “The Explosives Aect, 1895,” my report
on the working of the Branch for the year 1933.

The importations of explosives again show an in-
crease over those of the previous year. There were
ten shipments received, and samples from each of
these were submitted to the official tests, and in every
case, with the exeeption of one consignment of fire-
works, passed the tests satisfactorily. Samples also
from each consignment of explosives containing
nitroglycerine were submitted to the ID’Autriche
velocity of detonafion test, and showed very satis-
factory fgures. There was one consignment of fire-
works the composition of which, on submitting to
analysis, was found to obtain a mixture whiceh is pro-
hibited under the Authorised List, with the result
that 22 cases were detained, and fnally arrange-

ments were made to ship them back to the manufaec-
turers in China.

Table No. 1 shows the quantities of the various
explosives imported into the State during the vear :—

Tasre No. 1.

Twmportations of Buplosives tnto Western Australia during 1933,

Explosive. Quantity in 1bs.
Gelignite . ‘1,125,700
Gelatine Dynamite ... 797,950
Blasting Gelatine 314,350
Permitted Ixplosives 49,750
Powder—DBlasting and Pellet 127,500

Total 2,415,250
Detonators (No.) 3,310,000
Fuse (Yards) 3,770,400

Table No. 1L gives a comparison of explosives imported into Western Aunstralia during the past five
years:—
Taste 1L
Comparison of Buplosives Imported into Western Australia during the past five years.

Explosive. 1929. 1930. 1931. 1932, 1933,

1bs. 1bs. 1bs. Tbs. 1bs.
Cielignite . 337,000 413,500 565,500 1,067,250 1,125,700
& Llatmc l)vna,mlt;o 405,000 447,000 575,250 617,200 797,950
Blasting Clelatine 233,500 220,000 145,150 336,600 314,350
Permitted IExplosives . 47,500 61,000 20,000 38,050 49,750
Powder—DBlasting and l’(\ll(‘ 207,500 150,000 90,725 136,875 127,500
Totals 1,230,500 1,291,500 1,396,625 2,194,975 2,415,250
Detonators (No.) 975,000 1,075,000 1,805,000 2,370,000 3,310,000

Coils. Coils. Yards. Yards. Yards.
Fuse ... 213,000 232,000 1,987,200 2,880,000 3,770,400

In Table No.
ol industry.

I11,

particulars arve given showing

the distribution of explosives in the different classes

Tasru II1.

Distribution. and Consumption of Haxplosives for Years 1932 and 1933,

1932. 1933.
; . Percentage of T Percentage of
Lbs. used. total. Lbs. used. total,
Gold Mining .. 1,767,200 91-16 2,140,050 . 90 -4
Agricultural and land clearmg . 30,600 1-58 23,600 1-0
Giovernment Departments, mcludmg lewa,ys,
Public Works, and Water Supphe‘s 73,300 3-78 108,150 5-0
Quarrying ... . 44,100 2-28 61,300 25
(foal Mining ... 23,300 1-20 35,600 11
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Table No. TV. gives particulars of the Ticenses
issued for the storage and sale of explosives:—
TasLe IV,

Licenses issued during 1933.

For magazines on Government Reserves 45
» ' used by Government Departments 33
' » erected on private property ... 43

Store Licenses...

Mode (a) . 99
Mode (b) 2
Fireworks only .o 212
Importation Licenses ... 2

Inspection of licensed magazines and storves have
been made where possible, but it was found difficnls
to carry out the desirable and necessary inspections

throughout the country distriets owing to the in-
ereased work demanding the attention of the officers
of the Department in Perth. Tt is hoped that
future a greater number and more consistent inspec-
tions will be possible as approval has been obtained
to use a motor car in connection with the travelling.
This will naturally mean an enormous saving in binte
and thus enable a more elficient inspection of explo-
sives and licensed premises in country districts to be
exercised. As a result of the inspections made it
was not found necessary to institute proceedings
for breaches of thle Explosives Act or Regulations,
but explosives, as shown in Table V., were found
to be in a condition which rendered them unfit for
use, and were accordingly destroyed.

TasLn V.

Destruction of Haplosives dwring 1933,

Date. Place Kind and Quantity. | Remarks.
25-1-33 Fremantle 5lhs. Celignite ¢ Absorption of moist re.
13-5--33 Quairading | 20bs. Clelignite ! do. do.
14--5-33 York I 100 detonators do. do.
20--5-33 Wickepin | 2lbs. Gelignite Eedation  and  chemical  de-
‘ terioration.
25-H5-33 Kellerberrin tb. Gelignite ... | Chemical deterioration.
4033 Kalgoorlie H50lbs. Gel. Dynamite, 8ths. BL Celatine, do. do.
70lbs.  Gelignite 609, 40Ibs. Celignite
40%, 501bs. Monobel, 500 Eleetrie Deton-
ators
9-8-33 Moora 3lbs. Ceelignite do. do.
14--8-33 Geraldton Tibs. Gelignite do. do.
12-8-33 Three Springs 7 Coils Fuse Damaged by water,
10-8-33 Carnamah 3lbs. Gelignite Chemical deterioration.
14-11-33 Bridgetown ... 131bs. Gelignite, 600 detonators do. do.
15-11-33 Greenbushes 10lbs. Clelignite do, do.
17-11-33 Boyup Brook 101bs. Celignite do. do.
20-11-33 Bunbury Hbs. Gelignite do. do.
22-11--33 Harvey 10lbs. Gelignite do. do.
23-11-33 Mornington ... | 401bg. Celignite do. do.
l

Tests, as shown in Table No. VI., were made with
a view to determining the chemical purity and stabi-
lity of explosives imported into the State. The large
increase in the number ol fuse tests over that of
last year, is due to a number of reports that were
received indicating that aceidents had taken place
due to fuses running or burning quickly. None of
the tests made on the samples taken, however, indi-
cated any irregulurity in the bhuwrning speed of the
fuse which would support the possibility that fuses
were Deing imported which burned at a speed out-
side that given in the Regulations under the Mines
Regulation Aet, »iz., from 80 to 100 seconds per
vard, but a very careful check is being kept of all
importations of fuse into the State.

TanLe VI.

Pests and Analyses made during 1933.

Heat Tests . 997
Analyses of Ixplosives 22
Fuse Tests 603
Iireworks Tests 64
Velocity of Detonation 97
AD.C Tests ... 10
Detonator Tests 40
Miscellancous 27

There were no new explosives added to the Author-
ised List during the vear.
J. W. KIRTON,
Chief Inspector of KExplosives.
L3th April, 1934

By Authority: Frep, Wi, Simpson, Goverument Printer, Peyth,





