


1934. 

-
WESTERN AUSTRALIA. 

REPORT 
OF 'rHE 

DEPARTMENT OF MINES 

FOR THE YEAR 

1933. 

PERTH: 

BY AU'l'HORI'l'Y : l<'RED. WM •. SIMPSON, GOVI.;RNMENT PRINTER. 

-
1934. 

B 698/34. 



ANNUAL REPORT OF THE DEPARTMENT OF MINES, WESTERN 
AUSTRALIA, 1933. 

TABLE OF CONTENTS. 

PART I.-GENERAL REMARKS 
Output of Gold during 1933 
Value of Tin produced ... 
Value of Tantalite produced 
Copper and Lead produced 
Output of Coal 
Oil ... 
Asbestos 
Other Minerals 
Mining generally 

PART H.-MINERALS RAISED-

DIVISION I. 

Quantity and Value of Minerals produced during years 1932-1933 
Value and Percentage of Mineral Exports compared with Total Export8 
Amount of Gold from every Goldfield reported to Mines Department ... 
Gold Ore raised and average per man employed ... 
Output of Gold from other States of Australia and New Zealand 
Dividends paid by Mining Companies during 1933 
Minerals other than Gold 
Coal raised, Value, number of l\Ien employed, and Output per man 

PART IlL-LEASES AND OTHER HOLDINGS UNDER THE VARIOUS AC'l'S RELATING '1'0 lvilN.LNG --­
Number and Acreage of Leases held for Mining 

PART IV.-MEN EMPLOYED-
Average Number of Men engaged in Mining 

PART V.-AcciDENTS-
Men killed and injured during 1932-1933 

PART VL-STATE Am To MINING­
State Batteries 
Geological Survey ... 
Assistance under the Mining Development Act 

PART VII.-INSPECTION OF MACHINERY 
Certificates granted to Engine-drivers under Machinery Ad 

PART VIII.-SCHOOL OF MINES 

DIVISION H. 
STATE MINING ENGINEER'S BRANCH 

DIVISION III. 
Report of the Superintendent of State Batteries ... 
Tons crushed, Gold Yield, and total value for year 1932 
Tailing Treatment, 1932 
Return of Parcels treated and Tons crushed at State BattNies for yen,r HJ:l2 
Direct Purchase Tailing, 1932 
Return of Tailing payable and unpayable, and Gross Contents for 1932 
Statement of Revenue and Expenditure for year (Milling Tin) 
Statement of Receipts and Expenditure for year (Tailing Treatment) 

DIVISION IV. 
Annual Progress Report of the Geological Survey 

ScHooL oF MINES- DIVISION V. 
Report of the Director ..• 

DIVISION VI. 
Report of the Chief Inspector of Machinery 

DIVISION VII. 
J.'te_port of the Government Mineralogist and Analyst ... 

DIVISION VIII. 
Report of the Chief Inspector of Explosives 

Page 
3 
3 
6 
6 
6 
6 
7 
7 
7 
7 

8 
8 
9 
9 

10 
10 
ll 
12 

12 

13 

14 

15 
15 
15 

16 
16 

16 

17 

25 
35 
35 
35 
36 
36 
37 
37 

35 

48 

51 

58 

69 



STATE OF WESTERN AUSTRALIA. 

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

To the Hon. the JJ1in1:stcr for Mines. 
Sir, 

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

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

ing statistics relative to the Mining Industry of th(: State. 

I have, etc., 

:VI. J. CALANCIIINI, 
T.Tnckr Secretary for Mines. 

Department of Mines, 
Perth, 29th March, 19:34. 

DIVISION I. 

The lion. the Jlinister fur Mines. 

I have the honour to submit for your information 
a report on the Mining Industry for the year 19·33. 

The value of the mineral output of the State for 
the year was £i1,059,951, 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, Asbestos, Coal, Copper, l''elspar, 
Glaueonite, Gold, Silver, and Tin. 

'fhe · 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, £4,911; 
Tantalite, £2,170; Tin, £4,551; Gypsum, £3,68(i; 
Glauconite, £1,745; Felspar, £1,618, and Copper, 
£1,132. 

Dividends paid by mining companies amounted to 
£534-,681, 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 £20,632,311. 
'ro the same date the total value of the mineral pro­
duction was £183,768,340, of which the gold pro­
duction accounts for £170,156,848 based on normal 

values; but premium;; from sales of gold during 
1920-1D24 and 19:i0-19il3 nnd payments under "The 
Gold Bounty Act, 1930," increased by £7,682,318, 
the totals of the mineral and gold productions re­
spectively. 

GOLD. 
The gold yield shows nn increase, being 31,646 

fine ounces greater than in 10il2, which was 94,980 
fine ounces greater than in J D31. 

The average value per ton of ore treated in the 
State as n whole fell from 38.37 shillings in 1932 
to 34. 05 shillings in 1933; in the East Coolgardie 
Goldfield, which produced approximately 56.50 per 
cent. of the State's reported yield, it fell from 44.07 
~hillings per ton to 31.23 shillings per ton. The 
average values for the vViluna and Mt. Malcolm 
districts ·were 23.41 and 30. 87 shillings per ton re­
~pectively, but the average increased price of gold 
dnring the year of over 80 per cent. would materi­
~dly a(ld to these values. 

The tonnage of ore treated in 1933, 1,588,919 tons, 
showed an increase of 261,958 tons over the year 
1932. 

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



Broad Arrow ( 2,0GG) ; Mount lVIargaret ( 2,195) ; 
~ orth Coolgarclie (JAil), aml smaller increases 

. from all the other fields, with the exception of Yal­
goo, which showed a decline of l,liJ6 tons. 

'rhere were increased outputs of gold from all the 
fields, excepting East Coolgaraie and 'Lalgoo, whiel1 
declined by 5,911 and 250 ounces respectively. 

The acreage held under mining lease for all 
minerals is 58,263 acres, being an increase of 4,144 
acres when compared with 193:2. 

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

The area held umler prospecting areas is 4-1,093 
tiCres, including 2,/;)3 acres for coal. 

This is an increase of ll,Hi2 acres on the urea 
held in 1932, but the area held for coal decreased 
by 1,642. acres. 

The number of men engaged m all classes of 
miniug was 10,G90, an increase of 1,99;) on the num­
ber employed in 1932. 

The number of men engaged in mining fo1· min­
l"rals other than gold showed an ill(·rease ol' 78. 

There was a slig·ht falling off in lnnlnlite nnd 
1ead mining, but increasrs in all others. 

In gold mining there was an iw:rease o[ 2,:l:l:l. 

The average value of gold prodneed per man em­
ployed on gold mines was £:3:28.4:3 in HJ:32, and 
!~262.48 in 193:·l, ealcnlat(•d at normnl \'alne. 

The average tonnage raised per man was 16.:1. 37 
tons, and in the pre\·ious year 172.85 tons, a de­
crease of 8. 48 tons. 

The examinations of miners nnder the provisions 
of "The Mine \V orkers' l{ elief A et, 1932," which 
superseded "The ;'11iner:-;' Phthisis Act, 1D22," were 
rontinucd during the year. 

In the Enst :Ylurchison field there was an increase 
of 1S,cl20 fine ounces. 

In the Blaek Hange district there was a small 
decrease in output, C!espite an increase in tlle ton­
nage treated. 

At Barrambie a few prospectors were at work. 

At Birrigrin the number of men derreased, and 
the treatment plant was removed. 

At Bellchambers only a small number of prospec­
tors were at work, and the only production of nll,V 

extent was from the Geort;inn rnine. At Cunan's 
Find a small party was enp:agod prospecting and 
treating sands on the old Reel, \Y;'lite, and Blue mine. 

At Hancock's there was an increase in the num­
ber of prospectors, and, althongh a small production 
\\'as reported, nothing of note was discovered. 

At .J onesville there was inet·easecl activity. 
The "Swan Bitter'' and "North End" mines were 

consistent producers, and n pp ear to be o[ mncll 
promise. 

At ::V[aninga lVIarley there was also an increase in 
the prospeetors at work, bnt very little prodnction. 

At :Montague and Nungnna small outpnts were 
recorded. 

At Sandstone the number of men employed in­
<'reased, but no new discoveries were reported. 

The "Ladv :Mary," "Bonny Note," and "Dalma­
tian" each r~ported a good output. 
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At Y ouanmi the number at work was small. 
'rhe only production was a small one from the 

old Y ouanmi mine. Towards the end of the year 

an opLion over this mine was taken by a London 
company, and preparations made to carry out a 
programme of diamowl drilling early in the new 
~·ear. Jf the resnlb are encouraging the mine will 
br re-opened. 

In the La\Ylers district miniug has shown increased 
nctivity, but returns han' not been up to expecta­
Lions. Outpnts were reported from Kathleen Valley, 
Mardwll's Pool, and Mt. Sir Samuel, in addition 
to Lawlers itself, and the production was slightly 
in exee~s of the previons year. 

ln the \Viluna district there was an increased yield, 
mainly due to the enhanced production of the 
Wilun:t Go!<l :!\Iincs, Limited. In the outlying cen­
tres thllre wm; considerable activity, and returns were 
reporled from Cole's Find, Corboy's Find, Diorite, 
Kingston, Mt. l<;nreka, Mt. Keith, New England, and 
\Valdcek's Finrl. The ouilook for vViluua is most 
p romi:';mg. 

The :Murehisnn Held hnd an increase of 646 fine 
ounces. 

In H1e ::\leekatharra clistri<·t there was an increased 
output. 

The prineipnl contributor was, as l!itl!erto, ::\Ieeka­
ll!ana itself, but <'rnshings were also reported from 
AbboLt's, 1\onrke's ]i'ind, Bnrnakura, Garden Gully, 
Gabanmthn, Gum Cre<'k, Holden's i<'ind, .Jilnwarra, 
Yl<>ekatlwrm Hills, 1\H. J\Initland, Naunine, Quinn's, 
Hnby \\'ell, :State Well, Yalogimla, and Wanganui. 
Throughout the distriet prospecting was Yery active. 

Jn the Cne distriet there was a. small increase, and 
the :::>tale battery at Cne \\'as fully employed through­
out the year. Outputs we1·e reported from Cue, 
loehrin:; Pool, Cuclclingwal'l'a, and lVIindoolah. 

At Cwldingwarra boring was still being done on 
the Big Dell leases. 

At Reedy's active work is in progress on the 
Triton mine, and the future of this property is re­
garded to be most promising. 'l'hroughout the dis­
tl'ict there has been increased activity in mining. 

In the Day Dawn district there was a decrease. 
The district is being well prospected and a good 
number of men arc working, but no new develop­
ments. of note were noted. 

In rhe l\H. Magn<'t district there was a small in­
crease. 

In the immediate Yieinily of .Mt. Magnet there 
has hl•en a \'ery marked reYi val. The Hill 60 mine, 
which has been a consistent producer, was acquired 
by an English eompauy, which has been eanying out 
an extensive programme of exploration and develop­
mellt. It is understood that the results are most 
promi;.ing, and the erection at an early date of a 
treatment plant is probable. 

The alluvial deep lead ut Boogardie was largely 
abandoned, only a few crushing~ from alluvial 
elaim·: being reported. Crushings were reported 
from Lennonville, where several prospectors were at 
work; also Paynesville, but the l\foyagee centre wns 
almost deserted anrl no pro<lndion was recorded. 

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

In the immediate vicinity of Peak Hill there was 
a marked increase in activity, and most of the old 
mines were again working. 

Cr11.c;hings were reported from .Jimble Bar, Mt. 
Seabrook, .Murphy's \V ell, and a small one from Wil­
thorpe. 



At Horseshoe nothing was done on the manganese 
deposits, hnt n few prnspeetors wrre at work. 

The Ya!g·oo field ]uHl n dc'i'l'\'HSl' of :2:!0 flue omH"<'s. 

In the immediate vicinity of Yalgoo mining was 
somewhat quiet, hut in mod of the ontlying centres 
many prospcetors were opprating. 

1\ t UcJOrlingnow there ,,·as im·n•a-;etl adivit.v, all([ n 
number of good erushings were reported. Outputs 
were also ncorded from Bilberatha, Carlaminda, 
Field's Find, Gullewa, i\T rssenger's Pateh, Mt. Gib­
son, Noongal, Hetnliation, Rothsay, \Varda \Van·a, 
<ll1d \Varriedar. 

The Mt. Margaret field had an imrcase of :l.93:2 
fine ounces. 

In the Mt. Margarcl rldrid the principal pro­
ducing centres \\"ere Bnrh·illc, Hawk's Nest, Mt. 
Var<len, Ida I-I, and F,rlistonn. The old Lanc·efield 
mine was re-openp-:1 in August, after bring elos,;d 
down for many year~. A strong- eompany has heen 
ftFmed to c1cYelop it, and it is predicterl that its 
future is promising. A good mnn~· men are nlreach 
employcc1. Throughout the district prospecting was 
active. The reported fincl from the Lin~sc~y Han'"·c:,, 
referred to in last Year's report was not confirmnJ 
on investigation. . ' 

In the Mt. l\Iorgans district there was c-onside··. 
ahle aetivity nt Morg-ans, and the cleYelopment worl; 
done c•n the "Renown" group of leases is very pro­
mising·. A good deal of activit)' has also hren in evi­
dence on the Westralia 11t. J\Iorgans minP, wlwre 
a plant for rrtrratment of a large dump has been 
erected. A new find was reported from a loealit~· 
about 16 miles sonth of Linrlen and sc,·eral prosprd­
ing areas were taken up, hut it is too early yet to 
form an opinion as to its permanence. 

At Murrin some good crushings were obtained, and 
at Linden the "Bindah" mine, which had been shut 
down for some years, again entered the list of pro­
rlucers. The prospects of the district g-enerally arc 
lwig-hter than they hm·e been for years.· · 

In the Mt. Malcolm distrirt there was a small in­
c·rcase. A" hitherto, the cl1ief production was from 
tlw Sons of Gwnlia mine, which rontinncs its policy 
of active devPlopment and production. Crushing·s 
1Vere :'!lso reported from several small shows in the 
r..eighhonrhood of Lronora.· Tn the ontlvino- centres 
a larg·<; number cf prospectors \Verc ";m·Jcing, and 
retnnE wrre reportPd fom Car<linia, King· of the 
Hills, Lake Dnrlot, 'l\1alrolm. 1\fertond:J]e, Mt. Clif­
:onl, Rnndwick, WaitP Kauri. ancl Wehster's Find. 
Generally speaking·, mining throng·hont the district 
was very brisk. The Coolgardie field had nn incrensr 
of 1,546 fine ounces. A great deal of prospecting 
was going on in the immediate vicinitv of Coo]o·ar­
flie, whrre also the WrsteTn Mining Co.rporation ~yns 
testing by diamond drill the "Big- Blow" and othe1' 
properties. 

'!'he Rtate mill was kept g·oing- at high pressure. 
i\ t 'f'i]](lnls nothing- of note transplrPd. 

T<,rom Oibraltar some crnshing-s were rrported. 
Hnd a p:oorl d0al of prospecting was in eYidence. 

Crushing-s were also Teported from Bnrhanks and 
Donnievale. 

At Widg-iemooltha a local svmlicate has erected n 
1 0-head mill, and anticipate being kept fully or.cn­
pied by the man~r prospedors now in the locality. 

At Lnrkinville a few nlluvinl workers are still 
~earching. 
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At Jourdie Hills the old "Wealth of Nations" mine 
was again taken up, and a programme of develop­
ment work is being carriecl out. At Higginsville a 
company operating the "Two Boys" mine has erected 
a 5-hcad mill, and the prospects of the property are 
encoui·o.ging. 

From St. In·s some crushings were reported, and 
prospceting wns active. 

Tn the Kunanallill!!' distrirt the "Star of Freman­
tle" and "Melva 1\1a.ie" mines have been re-opened, 
and deYelopmcnt is proceeding. A good deal of work 
is in progress in this district, and outputs were re­
ported from Carbine, 25-Mile, and Chad win. 

The North Coolgardie field had an increase of 
cl,21:3 fine ounces. 

Tn the ]I;Iem1ies distrirt there has been marked 
wtivity in the neighhourhoo<l of Men;r,ies, and sev­
PJ'al good erushings haYP been reported. A privately­
owned trratnwnt plant has been krpt fully oecupie•l. 

At Ymu]aga only a small amount of work was 
g·oing on. 

At Comet Vale the Sand Queen-Gladsome mine 
was still under exemption, bnt is expected to be 
nctiwl:v cJeye]oped shortly. 

At Mt. I da the Timoni syndicvte is actively de­
''Ploping· the property, and the outlook is encuurag­
il!g. In the Ularrin0.· district some verv rich ore was 
w~car!herl on the ol~l Lady Gladys mi;1c at Mulline, 
and sensational yields obtainccl. If the reef lives 
r1own it will he a big producer: elsewhere nothing 
of note transpired. 

In the Yerilla district there \Yns a good deal of 
activity at Yarri, anr1 some promising finds were re­
ported, including on<> of gold in porphyry which is 
unique, and the deYelopment of which will be watched 
with interest. 

At Edjudina much prospecting was going on. 

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

In the Ningara rli,o;trict there was not any marked 
chang·<: Retums were reported from J essop's Well, 
T\ ookynie, Niag·ara, an<l Tampa, hut no new finds 
''ere recorded. 

'l'hc North-East Coo]g-arrlie field had an increase 
of 194- fine ounces. c 

Mining- throng·Jwut this field was quiet, and no new 
finds were reported. nutpnts wPre reported from 
KanO\~'na, Kalpini, Gm·don, Jubilee, and Mulgabbie. 

In the Kurnalpi district there was a small output, 
bnt g'Pnerally matters were (juiet. 

Thr Broad Arrow field had an increase of 2,4-43 
Anc onnrcs. This field was af!'ain the scene of great 
nctivity h~· prospectors. The State mill at Ora Banda 
\\·as busily occupied, and put throug-h an increaser! 
tonnng-P. Ro promising is the field that the Govern­
mrnt put in lmnd an extension of the Goldfields 
IYatPr Scheme to Ora Banda. 

At Ora Bancla itself much work is in progress, and 
<d. Grant's Patch seYeral properties arc being worked 
and tc~tccl hy companies. and a good deal of success 
hns hu:n recorded. Returns were reported from 
Hroarl Arrow, Ora Banda, Riberia, Blaek Flag, Pad­
flington, Fenbark, Grass Pateh, also Bardoc, whero 
the Bardoc Consolidated Company is actively de­
wloping its propert~·, ancl a large number of pros­
pertors is also at work. 

ThQ outlook [or this field is e:xcellent. 



In the East Coolgardie goldfield the number of men 
engaged in mining· was 3,275, and in 1932, 2,911. an 
increase of 364. 'fhis goldfield gave employment to 
over 33 per cent. of the number of men engaged in 
g:old mining, and the reported production for the 
year was 359,708 fine ounces, ovel' 56 per cent. of 
the total reported yield. The tonnage treated was 
820,861 tons, being 116,054 tons greater than 1932. 
'fhe ywld 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 19a::. 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 
clone and a big increase in ore resel'\'es made. 

At all the other large mines steady progress was 
maintained. The "Great Boulder" proposes to erect a 
ne\\" treatment plant in the eoming year. At tlw 
north end of the field the Broken Hill Proprietary 
Company completed the erection of a treatment plant 
on the Hannans North. Throughout the field several 
old mines are being Te-opened and exploratory work 
undertaken. and a large amount of diamond drilling 
is in evidence. The State mill has been kept going 
continuously, and will probably have to be enlarged 
:<hortly. 

At Hampton Plains, Binduli, Golden Ridge, Mt. 
l\Iong·er, and Boorara many prospectors were at 
work. 

From the Bulong distrirt crnshings were reported, 
hut no new de\·elopments transpired. 

'fhe Yilgarn field had an increase of 7,578 fine 
ounces. 

At Bullfinch there was considerable activity, and a 
large number of crushings was reported. 

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

In the Golden Vnlley centre there was a substan­
tial production, and the "Radio" and "Radio Deeps" 
were again consistent producers. Outputs were also 
reported from Holleton, Hope's Hill, Kennyville, 
l\Iarve! Loch, Mt. J ackson, Parker's Range, South-
8rn Cross, and W estonia. At the latter centre the 
principal activity was by the Princess Royal Com­
pany. Throug·hout this goldfield prospecting was 
most active, and the outlook is exceedingly promis­
ing. 

The Dundas field had an increase of 1,737 fine 
ounces. On the Norseman gold mine a vigorous 
policy of development was canied 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 pTospecting shows have also been producing ore, 
and the State battery has been kept fully occupied. 

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

'l'he Hatter's Hill centre was responsible for a 
good proportion of the output. 

At Kundip the Beryl Gold Mines, Limited. were 
t'arrying out diamond drilling operations, and had 
some very encouraging- results. Batteries were in op­
eration at Hatter's HilL Kundip, and Ravensthorpe, 
and aceounted for much of the increased 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 vicinity of Marble Bar 
a strong English company has acquired the "Apex" 

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

At ~ullagine attention is being g·iven to the "con­
glomerates," and it is hoped to interest English inves­
tors in developing them. Crushings were revorted 
f:rom Marble Bar, Bamboo Creek, Lalla Rookh, and 
a couple of other centres, and increased 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 gol<lfield recorded an increase of 
:24 fine ounces, the Gascoyne 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 entire]~r restriPtecl to fos­
sicking for alluvial. In Kimberley there was 
some activity m the neighbourhood of Mt. 
Dockerell, where several pro~pectors were at 
wd,rk. From districts outside the proclaimed 
goldfields productions were reported from West Pil­
hara, where th'! lack of crushing facilities has been 
H retarding factor. Howe\·er, tow:1rcls the close of 
the year two companies took preliminary steps to 
engage in operations there, and, if developments are 
encouraging, intend to establish cmshing facilities. 
This would re.,ult in inereasecl activity throughout 
the field. Also from Burracoppin, where an average 
of eight men has been employed, and 'foodyay, 
where an averag·e number of 1:) prospectors was 
operating at Jmnperdine. It is stated a crushing 
plant will shortly be erected at this centre. 

TIN. 
The quantity of tin exported was 37 tons, valued 

at £+,557, a decrease in tonna~·e of two tons, but in­
crease in value of £1,2G2. The production reported 
was 12.50 tons, valued at £1,494, from the Pilbara 
fip]d, and three tons, valued at £413, from the Green­
bushes field. In the latter field there was not any 
improvement. 

'f ANTALITE. 
Eight tons, yalued at 2,170, were exported; a dc­

erease in tonnage of two tons, and in value of £514. 
This was all produced in the Pilbara field. 

COPPER 
Thirty-fivr ( 35) tons of copper, valued at £1,132, 

\\ere exported. hut there wap not any reported pro­
duction. 

LE:AD. 
One (1) ton of lead, valued at £13, was exported, 

and a similar amount was reported as produced in 
ihe State generally, £.e., outside any proclaimed 
field. 

Mining in the Northampton field was practically 
at a ~;tandstill, and no ore was produced. 

COAL. 
The output of coal was 4:18,:199 tons, being 42,680 

tons greater than in 1932. The whole output was 
from Collie, the deposits at Wilga remaining un­
worked. 

The 1mmber of men employed, 626, was greater by 
22 inen 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. 
'!'he Frency Kimberley Company continued boring 

operations, but without any success. Towards the 
<·nd of the vear an oil geologist arrived from Eng­
land, to ins1;ect and report on the areas held by the 
f·ompany. The \Vooramel holdings were also pro­
;;pected by the licensees, who are now contemplating 
further intensive operations. 

On the South-\Vest coastal areas prospecting was 
f•ontinued, :md a certain amount of shallow boring 
do1w without any success. 

ASBESTOS. 
The reported production was 2fi6 tons, valued at 

£4,917; an increase in tonnage of 156 tons, and in 
,-a !ne of £B,155. 

1 n the Vi' est Pilba ra district 239 tons, valued at 
£4,687, were raised, am1 in thr Pilbara goldfield seven 
tons, valued at £230. 

OTHER 1\liNER..:\LS. 
The quantity of silver obtained as a by-product 

and exported was 67,036 ounces, Yalued at £6,792; 
an increase in ounces of 8,751 and in value of £1,183. 

Lead and silver lead amounted to five tons, valued 
at £55; a decrease in tonnage of' threr tons and in 
value of £57. Also 1,:331 tons of arsenic. valued at 
£36,753, and 453 tons of felspar, valued at £1,618. 

The production was reported of 349 tonR of glau­
conite, valued at £1,745, and 2,608 tons of gypsum, 
valued at £3,686. 

MINING GENE~HALLY. 
The \Vestern Australian gold production was 63.59 

per cent. of the total for .A nstra lasia, 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 ag·ainst any increase in activity. 

In gold mining there was a wonderful advance, 
the great improvement noted in the previous year 
being more than maintained. The principal factors 
responsible for this are, of course, the enhancec1 
price of gold and the high rate of exchange. For 
the last four (4) years there has been a steady rise 
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in tlw figures of output. It is confidently anticipated 
that increase in production will continue for some 
years. Recently a considerable amount of capital has 
heen coming to. the State for investment in the indus­
try, and extensive prospecting operations by way of 
aerial and geophysieal surveys are being carried out. 

The policy of assisting prospectors with loans of 
equipment, etr., was superseded in May by the in­
auguration of a scheme on a more generous basis. 
Under this som8 il,OOO applications were receiYed and 
considered; 2,146 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, havin;.; ') 
struck ~·ich vei_ns, which yielded suffic~ent to relieve ' '· 
them of finanCial troubles for a long· tunc. The men ,. 
a.ssisted were. all destitute, and undoubtedly the scheme 1 

has done a lot of good, not only from a mining point l' 

of view, but in relieving unemployment and also in / 
restoring the men's morale and giving them an op- / 
po1tunity which exists in practirally no other in­
dustry of obtaining by their labours sudden wealth. 

Including applientions dealt with prior to the com­
mencement of the new scheme 862 new parties, com­
prising 2,186 men, nnd extensions to 23 existing par­
ties, f'omprising 60 men, were approved, a total of 
885 parties, comprisin;:?: 2.246 men. The expendi­
ture thereon totallrd £::30,700 3s. 2d. At the close of P 
the year 660 parties, totalling 1,700 men, were oper~ ) 
ating. -

The area held under YJl'Ospecting areas for gold 
and minerals, apart from coaL ;'iz., 41.340 acres, is 
greater by 12 804 acres than in the preceding year, 
indicative of the great mnount of p;·ospecting now 
going on. 

The expenditure incurred in rPndering ass1stance 
to mine owners and the influstry generally under the 
provisions of the l\fining Development Act totalled 
£50,807 6s. 4d., and in the preceding year £24.0fl!) 
10s. 8d. 
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PAu·r H.-MINERALS RAISED. 

TABLE 1. 

Quantity and V al1te of Minerals produced during Years 1932 and 1933. 
-------------------------

1932. 1933. 
Increase or Decrease 
for Year compared 

Description of Minerals. ----- 1---- --~---- - with 1932. 

Quantity. Value. Quantity. Value. Quantity. Value. 

£ £ £ 
1,477 26,161 1,331 36,753 - 146 + 10,59 

llO 1,762 266 4,917 + 156 + 3,15 
415,719 270,630 458,399 289,806 + 42,680 + 19,17 

l. Arsenic (exported), statute tons 
2. Asbestos (reported), statute tons 
3. Coal (raised), statute tons ... 

... ... 35 1,132 + 35 + 1,13 
361 1,399 453 1,618 + 92 + 21 
186 930 349 1,745 + 163 + 81 

4. Copper (exported), statute tons 
5. Felspar (exported), statute tons 
6. Glauconite (reported), statute tons 
7. Gold (exported and minted), fine ozs. 605,561 *2,572,260 637,207 *2,706,683 + 31,646 + 134,42' 

2 
5 
6 
2 
9 
5 
3 
8 
3 
7 
7 
8 
4 
2 

3,647 5,354 2,608 3,686 - 1,039 - 1,66 

I 

... ... 1 13 + l + l 
8 112 5 55 - 3 - 5 

76 47 ... ... - 76 - 4 
58,285 5,604 67,036 6,792 + 8,751 + 1,18 

8. Gypsum (reported), statute tons ... 
9. Lead (in Concentrates) (reported), statute tons ... 

10. Lead and Silver Lead Ore (exported), statute tons 
11. Pottery Clay (raised), statute tons 
12. Silver (exported), fine ozs. . .. 

10 2,684 8 2,170 2 - 51 
39 3,295 37 4,557 - 2 + 126 

13. Tantalite (exported}, statute tons 
14. Tin (exported}, statute tons 

... £2,890,238 ... £3,059,927 ... + £169,68 

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

TABLE 2. 

Value and Percentage of Mineral Exports in relation to the Value 
of Total Exports .from Wostern Australia. 

ill I E I Total Exports. I 
inera fxports I 

Year. (exo~:!J)~ of Peroenta~e. 

£ -£ 
1902 ... ... ... . .. 9,051,358 7,530,319 83·20 
1903 ... ... .. . ... 10,324,732 8,727,060 84·53 
1904 ... ... ... .. . 10,271,489 8,625,676 83·98 
1905 ... ... ... ... 9,871,019 7,731,954 78·33 
1906 ... ... .. . ... 9,832,679 7,570,305 76·99 
1907 ... ... .. . ... 9,904,860 7,544,992 76·17 
1908 ... . .. ... .. . 9,518,020 7,151,317 75·13 
1909 ... ... .. . ... 8,860,494 5,906,673 66·66 
1910 ... ... .. . ... 8,299,781 4,795,654 57·78 
1911 ... ... .. . ... 10,606,863 7,171,638 67·61 
1912 ... ... ... .. . 8,941,008 5,462,499 61·09 
19•3 ... ... ... ... 9,128,607 4,608,188 50·48 
1914 ... ... . .. . .. 8,406,182 3,970,182 47·23 
1!)[5 ... ... .. . ... 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 
1018 ... ... ... .. . 6,!131,834 2,102,923 30·34 
1919 ... ... ... ... 14,279,240 6,236,585 43·67 
1920 ... ... . .. ... 15,149,323 3,096,849 20·44 
1021 ... ... ... ... 10,331,405 1,373,810 13·30 
1922 ... ... ... .. . 11,848,025 2,875,402 24·27 
1923 ... ... .. . ... 11,999,500 3,259,476 27·16 
1924 ... ... .. . ... 13,808,910 1,424,319 13·24 
1925 ... ... ... ... 13,642,852 173,126 1·27 
1926 ... ... ... .. . 14,668,184 l,5!l7,698 10·80 
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 
1031 ... ... ... .. . 14,266,650 4,333,421 30·37 
1932 ... ... .. . ... 16,771,465 5,657,870 33·74 
1933 ... ... ... ... 18,098,214 5,328,869 29·44 

Total smce 1902 ... 379,700,443 148,732,867 39 18 
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TABLE 3. 
Showing for every Goldfield the am.ount of Gold 1·ep01·ted to the ~~1.ines Depa1·tment as 1·eqtti1·ed by the 

Regttlations; al.~o the pm·centage .fo1' tl~e several Goldfields of the total rep01·ted, and the ave1·age valtte 
of the Gold pm· ton of' ore t1·eated. 

l. Kim borlcy 
2. Pilbam ... 
:l. Ashburt.on 
4. Gascoync 
5 Peak 'Hill 

r:oldti"ld. 

Cl. East Murchison ... 
7. Murchison 
8. Yalgoo ... 
9. Mt. Margftret 

10. North Coolgardie 
11. Broad Arrow 
12. North-East Coolgardie 
13. East Coolgardic 
14. Coolgardie 
1 ;). Yilgrl.rn ... 
I() Dundas ... 
17. Phillips Ri vor 

State generally 

Totals and averages 

19:J2. 1933. 

fine ozs. fine ozs. 
64 182 

3,940 4,908 
ll 35 

26 
2,1 \Jl 3,094 

10.'5,742 124,062 
27,460 28,106 
5,42() 5,176 

45,68() 49,618 
(),384 10,597 
8,281 10,724 

8\J4 1,088 
3()5,620 359,708 

\J,27l 10,817 
14,778 22,356 
2,501 4,238 

617 1,389 
555 804 

599,421 636,928 

"~" --------

P.C'ported Yield. 
------ ---- -·~ ··-~--------· 

Percenta~re for each A Yerage \'alue of Cold 
Goldfield per ton of Ore trC'atcd. 

-------~ 

1932. 1933. 1932. 1933. 

shillings. shillings. 
·Oll ·029 
·657 ·771 105·62 98·03 
·002 ·005 1\Jl·88 

·004 111·37 
·3(15 ·486 27·97 37·00 

17·641 19·478 26·07 23·41 
4·581 4·413 36·04 30·59 

·905 ·813 43·28 48·83 
7·622 7·790 28·89 30·87 
1·065 1·664 8\J·02 119·01 
1·382 1·684 74·01 78·73 

·14\J ·171 6\J·G8 68·54 
()0·\J\)(\ 56·475 44·07 37·23 
1·547 1·698 59·77 57·97 
2·465 3·510 51\·53 56·49 

·417 ·665 47·34 42·10 
·103 ·218 48·94 29·06 
·092 ·126 109·71 249·43 

100·000 100·000 38·37 34·05 

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 r~­
ported to the Department are used. 

TABLE 4. 
Avemge11 of Gold Ore raised and treated, and Gold produced therefrOJn, per rnan employed on the seveml Goldfields of 

the State, during 1932 and 1933. 

~old field. 

l. Kimberley 
2. Pilbara 

... ! ... 
3. Ashburton 
4. Gascoync 
5. Peak Hill 
o. East Murchison ... 
7. M urchison .. . .. . 
8. Yalgoo ... .. . 
9. Mt. Margaret .. . 
0. North Coolganlie .. . 
l. Broad Arrow ... 
2. North-East Coolgardie 
3. East. Coolgardie ... 
4. Coolgardie .. . .. . 
5. Yilga.rn ... . .. 
6. Dundas ... .. . 
7. l'hillips River .. . 

Total Averages ... 

1932. 

Tons of Gold Ore 
raised and treated. 

Per man 
employed 

under 
ground. 

tons. I 

6~:\)4 1 

229·42 
543·50 
193·24 
53·52 

350·81 
1

, 

40·08 
()9·38 I 
30·28 1 

43\J·40 
()0·73 

151·08 
121·:l3 
26·78 

331·40 

r·er m~n 
E'lllployed 
above and 

under 
ground. 

tons. 

102·35 
296·03 
82·57 
27 ·10 

i 

218·47 1 

18·74 ' 
30·06 
13·13 

245·75 
26·89 
()7·50 
49·88 
18·46 

172·85 

Fine ounces of Gold 
produced t herefrom. 

Per man 
employed 

under 
ground. 

fine ozs. 

f\6·04 

73·07 
166·48 I 
79·69 
27·02 

ll8·88 
41·04 
54·38 
19·08 

227·27 
:,7 ·16 

100·23 
67·03 
13·80 

148·25 

Per man 
employed 
above and 

under 
ground. 

fine ozs. 

:l2·70 

32·60 
90·68 
34·05 
13·()8 
74·03 
19·20 
24·27 
8·28 

127 ·ll 
16·4(\ 
44·78 
27·55 
\)·52 

77·32 

1933. 

Tons of Cold Ore Fine ounces of Cold 
raiRPd ~ nJ treated. produced therefrom. 

Per man 
employed 

under 
ground. 

tons. 

43·85 

20·00 
222·02 
596·44 
143·71 

44·80 
315·37 

32·19 
53·08 
25·78 

430·45 
50·00 

139·50 
131·55 
126·84 

309·86 

Per man 
~mployed 
above and 

under 
J ground. 

tons. 

27·98 

10·00 
92·26 I 

326·55 
66·98 
22·34 

176·66 
14·19 
23·24 
9·79 

250·64 
19·99 
71·38 
58·97 
67·65 

164·37 

------:-·----

Per man 
employed 

under 
ground. 

fin~. ~zs. I 
50·60 I 

2(3 .. 22 i 
96·69 1 

164·32 ' 
51·76 l 
25·75 I 

114·59 
45·09 
49·19 
20·92 

188·62 I 

34·12 
92·76 
65·20 
43·40 

124·21 

Per man 
employed 
above and 

under 
ground . 

fine ozs. 

32·29 

13·11 
40·18 
89·97 
24·13 
12·84 
64·19 
19·88 
21·53 
7·94 

109·83 
13·64 
47·46 
29·23 
23·14 

65·89 



10 

TABLE 5. 

Output of Gold .from the s~veral States of Austral!~-~ia, the Northern Terrttory, Papwt, and the 
Dominion of New Zealand during 1933. 

Output of Gold. 

-· 

Fine ozs. 
l. 'Vestern Australia ... ... ... ... 637,207 
2. Victoria ... ... .. . ... ... .. . 58,183 
3. New South Wales ... ... ... . .. 29,252 
4. Queensland ... ... ... ... .. . 91,997 
5. Papua ... ... .. . ... ... .. . 9,991 
6. Tasmania ... ... ... ... .. . 6,672 
7. South Australia ... ... . .. ... 6,361 
8. Northern Territory ... . .. ... .. . 659 
9. New Zealand ... ... ... ... .. . 161,755 

1,002,077 

* Exclusive of Premium. 

TABLE 6. 

Value.* 

£ 
2,706,683 

247,145 
124,254 
390,779 

42,439 
28,341 
27,020 
2,799 

687,092 

4,256,522 

Percentage of Total. 

Output of I 
Commonwealth. 

75·829 
6·924 
3·481 

10·948 
1·189 

·794 
·757 
·078 
... 

100·000 

Output ol 
Australasia. 

63·588 
5·806 
2·919 
9·181 

·997 
·666 
·635 
·066 

16·142 

100·000 

Dividends, etc., paid by Western Attstralian Mining Companies duTing 1933 and Total to date. 

(Compiled from information supplied by the Government Statistician's Office.) 

Goldfield. 

Peak Hill ... 
East Murchison 
Murchison f 
M 

... 
t. Margaret 

Do. 
N £ orth Coolgardie 

... 

... 

... 

... 

... 

... 
North-East Coolgardie 
East Coolgardie ... 

Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

Coolgardie ... ... 
Yilgarn ... ... 

Do. ... 
Dundas ... ... 

Name of Company. Bonus. 

£ 
Various Companies ... ... ... . .. ... 

do. do. ... ... .. . ... ... 
do. do. ... .. . ... ... ... 

Sons of Gwalia, Ltd. ... ... .. . ... ... 
Various Companies ... ... .. . ... ... 

do. do. ... ... ... .. . ... 
do. do. ... ... ... ... ... 

Associated G.Ms. of W.A. (New), Ltd. ... ... 
Boulder Perseverance, Limited ... ... .. . 
Golden Horseshoe (New), Ltd. ... .. . .. . 
Great Boulder Proprietary G.Ms., Ltd. ... .. . 
Lake View and Star, Limited ... ... .. . 
North Kalgurli (1912), Limited ... ... ... .. . 
South Kalgurli Consolidated, Ltd. ... .. . (a) 31,250 
Other Companies ... ... ... .. . ... ... 
Various Companies ... ... ... ... ... 
Princess Royal G.M. Co., No. Liability ... ... ... 
Other Companies ... ... ... ... ... .. . 
Various Companies ... ... .. . ... ... 

31,250 

(a) In addition to £31,250 in 1932. (b) In addition to £62,500 in 1932. 

Dividends. 
Capital 

returned. 

I 
Grand total 

1933. paid to end 
1933. 

£ £ £ 
.. . ... 160,666 
.. . .. . 437,968 
.. . .. . 1,992,670 
.. . 48,750 1,193,488 
.. . .. . 376,213 
... .. . 575,032 
... .. . 89,854 
.. . 29,768 44,652 
.. . 37,438 1,603,294 
(c) 27,500 27,500 
... 65,625 6,217,217 
... 270,000 335,000 
... 18,750 18,750 

(b) 31,250 31,250 596,251 
... . .. 14,882,837 
.. . .. . 339,495 
... 5,600 5,600 
.. . .. . 513,199 
.. . .. . 222,625 

31,250 534,681 £29,632,311 

(c) £55,000 returned in 1932. 
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Note .~ Previous to 1906. Cold Produced. 14.871.687 rine Ozs. 
Pealr Year 1903. Cold Produced. 2.064.801 
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TABLE 7. 

Qurmtity and Value of Minerr~,ts, other than Gold, reported to the Mines Department 

during 1933. 

1933. 

Goldfield, District. or Mineral Field. 

Increase or Decrease for Year 
as compared with 1932. 

Quantity. Value. Quantity. Value. 

tons. £ tons. £ 

BLACK TIN. 

Pilbara Goldfield (Marble Bar District) 
Greenbushes Mineral Field 

Total 

12·50 
3·00 

15·50 

1,494 
413 

1,907 

+ 5·50 I + 
5·25 

810 
312 

--=-~------:-25 ~~=----:;;-

1-------

ASBE~TOS. 

Pilbara Goldfield (Marble Bar District) 
State generally (West Pilbara) 

Total 

7·00 
259·00 

266·00 

230 
4,687 

4,917 

+ 7·00 + 
+ 149·05 -1-

+ 156·05 1 + 

230 
2,925 

3,155 
1--------------1------------

Yilgarn Goldfield (Yellowdine) 
State generally (Baandee) ... 

(Woolundra) 

Total 

GYPSUM. 

602·00 
503·00 

1,503·00 

2,608·00 

I 
602 
754 

I 2,330 
I 
I 3,686 
I 
i 

+ 236 -1- 236 
- 1,442 2,163 
+ 167 + 259 

- 1,039 1,668 

FELSPAR. 

Coo!gardie G.F. (Coolgardie) ... 453 1,618 -1- 92 -1- 219 

453 1,618 -1- 92 + 219 

State generally (Moora District) 

GLAUCONlTE. 

349 1,745 I : ~:: I : ::: 349 1,745 
--------··-----------

TANTALITE. 

Pilbara Goldfield (Marble Bar District) 

--8-----~~~2~,1~7-o _____ +l---2--1= 8 - 2,170 1- 2 

514 

514 

LEAD. 

•••j 13 1-j+- + J::l 
13 . ,-..;:----ls-

======~~====2=====~==== 

State Generally 

The low prices offering for ores and concentrates 
containing base metals, and for the metals themselve,;, 
prevailed throughout the year 1933. The number of 
men reported as being engaged in the winnmg of 
minerals other than gold showed a substantial in­
crease, but is accounted for by a mild reYival in tin 
mining at Greenbushes, more men being employed 
at Collie, .as reflected in the increase in the output 
of coal as shown in Tahle 8, and the inclusion of men 
employed on the aa·senic plant at \Viluna, not being 

previously reported separately. There were increases 
in the quantities of asbestos reported, as the local 
product met with a larger demand, not only in Perth, 
but also in the Eastern States. The quantity of 
tantalite entered for export. and the amount of 
gypsum· raised, both declined, the latter mainly on 
account of some of the deposits becoming worked 
out. The value of felspar, glauconite, silver, and tin 
all showed increases. 
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TABLE 8. 

Quantity of Coal raised during 1932 rwd 1933, estimated Value thereof, Number of Men employed, and 

Output per M an. 

.Men employed. Quantity raised . 

--

Coalfield. \'oar Quantity Estimated Per 1\Ian em· mised. Value. Per Man em- ploy<"d above Above Under- ployed under- and under ground. ground. ground. ground. 

tons. £ tons. tons. 

1932 415,719 270,630 120 484 859 688 
Collie ... . .. I{ 

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 ITI.-LEASES AND OTHER HOLDINGS UNDER VARIOUS ACTS RELATING 

TO MINING. 

TABLE 9. 

Total Number and Acreage of Leases and Prospecting Areas J~eld for Mining on 31st December, 

1932 and 1933. 

--------- ----

1932. 1933. 

Description of Leases. -----

No. Acreage. No. Acreage. 

-~-~·· 

Gold Mining leases on Crown land ... ... . .. 538 8,715 803 13,163 
... . .. 4 82 8 168 
... . .. 197 45,222 177 44,832 

, , , private property 
Mineral leases on Crown land 

, , , private property ... ... . .. 4 100 4 100 
Prospecting 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 increased 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 4,5:l4 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 32,931, including 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 
2,7fi:l acres for coal. 



COMPARATIVE STATISTICAL DIAGRAMS 
RELATING TO 

OUTPUT AND VALUE Of GOLD AND OTHER MINERALS, LANDS LEASED FOR GOLD MINING 
IN WESTERN AUSTRALIA 

AND THE GOLD PRODUCTION Of AUSTRALASIA FOR THE YEAR 1933. 
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PAR'l' IV.-MEN EMPLOYED. 

TABLE 10. 

Average number of .lien engaged in Mining during 1932 and 1933. 
------------------------·------- ----------·-·---··-·---------·- ·-···----------- -··---

Reef or Lode. Alluvial. Total. 

Goldfield. District. 
1[)32. 1933. 1932. 1933. 1932. 1933. 

----------------------'----------- ·-------------------------- _______________ ,_ _____ -c------,-------

l. Kimberley 

2. Pilbara 

3. Ashburton 
4. Gascoyne ... 
5. Peak Hill ... 

(i. East Murchison ... 

7. MnrchiRon 

8. YaJgoo 

9. Mt. 1\!Iargaret 

0. North Coolgardie 

11. Broad Arrow 

12. North-East Coolgardie ... 

3. East Coolgardie ... 

4. Cou!gardie 

5. Yilgarn ... ... 
(i. Dundas .. . . .. 
7. Phillips River ... 

State generally 

{ 

{ 
{ 

1 

Marble Bar ... 
Nullagine 

Lawlers 
Wiluna ... 
Black I{,ange 
Cue ... 
Meekatharra ... 
Day Dawn 
Mt. Magnet ... 

J\!It. Mm·gans .. . 
Mt. Malcolm .. . 
Mt. Margaret 
Mcnzies 
Ularring 
Niagara 
Ym·illa 

Kanowna .. . 
Kurnalpi .. . 
East Coolgardie 
Bulong .. . 
Coolgardic .. . 
Kunanalling .. . 

... 
:::I 

' ... 
... ' 

94 
ll 
2 

65 
64 

905 
195 
178 
272 

83 
251 
393 

[)4 

4HJ 
102 I 

1;~ I 
51 
98 

307 
57 
26 

2,811 
57 

415 
75 

329 
90 
58 
66 

140 
7 

2 
77 
82 

1,063 
234 
327 
364 
135 
339 
403 
148 
461 
149 
181 
106 

65 
160 
482 

91 
33 

3,151 
77 

600 
122 
468 
142 

60 
32 

4 
8 
2 
2 
2 

6 

9 

3 

6 
2 
ll 

4 
3 

40 
3 

124 
6 
l I 

2 

3 
1 
4 
2 

15 

6 
2 
8 
5 

16 
9 
4 

44 
3 

63 
8 
3 
3 

4 
102 

13 
4 
2 

65 
70 

905 
196 
178 
272 

83 
251 
393 
94 

428 
102 
123 
56 
57 

lOO 
318 

61 
29 

2,851 
60 

;.:l9 
81 

330 
92 
58 
66 

3 
141 

11 
2 
2 

77 
82 

1,063 
234 
327 
364 
135 
339 
403 
148 
476 
149 
187 
108 
73 

165 
498 
100 
37 

3,195 
so 

663 
130 
471 
145 

60 
32 

:::I 
::: \ 

~----1------1-----1------1------1------
9,701 239 199 Total-Gold Mining .. - .. · .. · .. · 1 

--------~=ERALS O'rH~Rj~l'HAN-G~=~----------~~,i------l~---2-1----l----1----l---2 
9,900 7,744 7,983 

Asbestos .. . ... Pilbara .. . .. . .. . .. . 8 ! 7 .. . ... .. . 8 7 
l_ West Pilbara ... ... . ... .. . 

Arsenic ... ... ... Wiluna ... .. . .. . ... I 35 ... ... .. . 35 
Coal ... ... ... ... Collie ... ... ... ... ! 604 626 1 ... ... 604 626 
Glauconitc .. . .. . .. . Mom·a .. . .. . .. . .. . 2 3 I .. . .. . 2 3 

{ 
State generally ... .. . 14 20 .. . ... 14 20 

Gypsum ... ... Yilgarn ... ... ... 5 7 ' ... ... 5 7 
Tantalite 

Tin 

Lead ... 
Felspar 

Pilbara .. . . .. .. . 20 15 .. . .. . 20 15 

{ 
Green bushes .. . .. . .. . 33 55 .. . .. . 33 55 
Pilbara ... ... ... ... ... 8 8 8 8 

... Northampton ... ... 16 10 ... ... 16 10 

.. . Coolgardie .. . .. . .. . 2 2 .. . .. . 2 2 

8,448 10,483 247 I 
I 

207 8,695 10,690 
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PAR'l' v.-ACCIDEN'rs. 

TABLE N 0. 11. 

MEN EMPLOYED IN MINES, KILLED AND INJURED IN MINING ACCIDE.t\T:::! DU1UNG 
1932 AND 1933. 

1. Kimberloy 
2. West Kimberley 
3. Pilbara ... 
4. West Pilbara 
5. Ashburton 
G. Gascoyne 
7. Peak Hill 
8. East Murchison 
0. Murchison 

10. Yalgoo ... 
11. Mt. Margaret ... 
12. North Coolgardie 

Goldfield. 

13. North-East Coolgardie 
14. Broad Arrow ... 
15. East Coolgardie 
16. Coolgardie 
17. Yilgarri .. . 
18. Dundas .. . 
10. Phillips River ... 

MINING DISTRICTS­

Northampton 
Green bushes 
Collie 
Swan ... 

Total 

A.-According to Locality of A.ccident. 

Killed. 

1932. 193:3. 

() 2 
I l 

3 
2 

1 
a 12 

1 
l 
2 

17 22 

lnjurNl. Total Killed and 
Injured. 

1------------- 1-

1032. I ~~~--- 1H32. -~-~~~·-

47 78 5:3 80 
10 24 20 25 

26 64 29 64 
2 2 2 

l 2 
158 186 161 198 

1 2 
l 2 2 
2 l 4 

124 
i 

lOO 124 191 
2 :~ 

380 I 546 397 568 
I 

li'rom the above tahle it will be seen that the total number of fatal accidents for the year HJ:J;J 
is 22, as against 17 in the preceding year. The number injured shows an increase of 166. In the re­
port of the· State Mining Engineer, published as Division II. of this rPport, these accidents are classi­
fied according to the causes. 

l. Explosives 
2. Falls of Ground 
:.l. In Shafts 
4. Miscellaneous Underground 
5. Surface ... 

B.-A.ccMding to Causes of A. ccidents. 

1932. 193:3. 

I 

I -

I :Fatal. Serious. Fatal. §erious. 

--·- -···-·- ·--·-·--

1 
I 

9 11 12 
lO 41 2* I 51 

4 2 4 
2 248 7 366 
4 78 113 

17 380 22 546 

Comparison with 1932. 

]'a tal. Serious. 

··--·· --~----

+ 10 I+ 3 
8 '+ lO 

+ 2 
+ 5 + 118 

4 + 35 

+ 5 + 16() 

Twenty-one fatal accidents occurred at gold mines and one in a coal* mme. The death rate per 
1,000 men employed at gold mines was 2.16 as against 2. 07 in 19:32. 
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PART VI.-STATE AID TO lVIINING. 

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

:From inception to end of 19a3 gold and tin to 
the value of £7,119,412.14 have been recovered from 
State plants; 1,759,488. 44 tons of auriferous ore 
have been treated and have produced £5,665,862.85 
by amalgamation; £1,085,007. 81 by cyanidation; 
£26;),2(}6 .11 by slimes; £9,il5CJ. :ll worth from resi­
dues, and 81,786 tons of tin ore produced tin to the 
value of £93,834, and in addition £512 were recov­
ered from residues. 

During the year the gold ore treated was 91,616.00 
tons for 83,012.72 ounces of bullion h~· amalgam:t­
tion producing 49,77 4. 2;) tons of payable tailings 
yielding 15,704.85 ounces, and 25,7D6. 75 tons of 
nnpayable tailings yielding 2,08:1-. :)0 ounces, and 
making a total of 75,571 . 00 tons for 17,789. 35 
ounces. 

The working expenditure for all plants for th<' 
year was £80,785 (is. Gel., and the re,·emle £110,160 
lis. ld., which shows a profit of £2!1,:315 10s. 7d. on 
the year's operation. 

The capital expenditure since the inception of the 
scheme has been £429,30fi 11s. Id.; Dlil7,325 7s. 5c1. 
from General Loan Fund and £91,981 4s. 2d. from 
Consolidated Revenne Fund. 

The cost of administration for the year was £4,926 
10s. Sd., as against £4,il40 Ss. 1d. for 1932. 

The working expenditure from inception to the 
end of the year exceed~ the revenue by £142,390 1as. 
8d. 

GEOLOGICAL Sl'IW:EiY. 

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, 1\Ieekatharra. 
3. Ingliston Alberts Gold Mine, .l\Ieekatharrn. 
4. Some Typical Deep Leads at Greenbush<'s 

Tin field. 

5. W annaway Gold Mines. 

6. Welsh's Find near Yarri. 

7. Glauconite 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 be 
printed. 

ASSISTANCE UNDI<jH :NIINING DEVELOP­
MENT AC'r, 1902. 

The following ~tatement shows the sum adYanced 
during the year 1933 under "The Mining Develop­
ment Act 1902" :-

Advanced in aid of mining work and 
equipment of mines with machinery 

Subsidies on stone crn:<hcd for public 

Providing means of transport, equip­
ment, and sustenance to prospectors 

Amount advanced tu Unemployment 
Relief Department for sustenance 
to unemployed engaged prospecting 

£ s. d. 

151 19 ') 

-!74 11 7 

:30,709 :3 2 

5,905 18 2 

£:17,241 12 1 

Other assistance granted from the Vote during 
the year on various matters totalled £13,565 14s. ild. 
The subsidies paid on stone crushed for the public 
amounted to £474 lls. 7d., and are subsidies paid 
to owners of plants crushing for the public, the coll­
ditions being that they crush at fixed rates. The ore 
crushed during the year at these plants totalled 
3,20414 tons. The receipts under the lVIining 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. 4cl.: 
total, £5,018 14s. 3d. 
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P AR'l' VII.~INSP.l~CTlOI\ 01<' MACHINERY. 

The Chief Inspector of Machinery reports that the 
number of useful boilers registered at the end of the 
year totalled 3,7S4, 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 1:3, and tem­
porary condemnations 22. '!'here were no conver­
sions. Two boilers were transferred beyond the 
juri~d!ttioa of the Act, and two were reinstated. 

The total number of machinery gToups registered 
was 10,07G against 9,550 for previous year, showing 
an increase of 526. 

Inspections made total 7,555, and 3,44:l certificates 
were granted. 

Two hundred and seventy-one applications fol' 
engine-drivers' and boiler attendants' certi!icates 
were received and dealt with, and 225 certificates, all 
classes, were granted as follows:-

Winding Competency (in(·luding certificate:; 
issued under Regulation +O and Sedion 
GO) 

,. 
,) 

Second Class Competency (including certifi­
cates issued under Regulation 40 and 
Section 60) 25 

Third Class Competency (including certifi-
cates issued under Regulation 4,;) and 
Section 63) 21 

Locomotive Competency :3 

Traction Competency 1 

Internal Combustion Competency 21 

Crane and Hoist Competency 8 

Boiler Attendants' Competency 112 

Interim 1 

Copies 1 

Transfers '1 

225 

'fhe total revenue from all sources during the year 
was £6,125 Ss. 1c1. as against £5,{):)6 14s. 7d. for tile 
previous year, showing an i!l{~rease of £468 Lls. Gd. 

l•'i !':it Class Competency ( i nclu<li ng ePl'tili-
eates i:-;sued under Rt>gulation:-; -1-0 an<l 
45, and Sections GO and 0:)) 

The total expenditure' for the year was £5,171 Ss. 
8d. as against £4,GG7 Ss. 3d. for the previous year, 

11 showing an increase of £510 Os. 3d. 

PART VIII.-SCHOOL OF .MINES. 

In this the 30th year of the School's existence 
there was, as in the preceding year, an increase in 
the number of enrolments. The indiYidual nnol­
ments numbered clOG, the highest for a numner 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 metallmgical 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 clumps all over the State. 

Excellent work has been done by the staff by way 
of adviee 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 acti1·ity 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 variou:; 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 fl. 
to VIII. of this report. 

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

I have, etc., 

M. J. CALANCHINI, 
Under Secretary 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 Unde1· Sec1·eta1·y [o1· 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 ihe 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 
vacant position, caused by the retirement of Mr. E. 
,T. Gourley, District Inspeetor of Mines, Kalgoorlie, 
no alteration was made in the Inspectorial staff 
during the year. 

Wm·kmen's Inspector of Mines.-In June, Mr. L. 
C. Dareey was re-eleeted for a further period of 
two years to the position of Workmen's Inspector 
of Mines, Kalgoorlie. 

Fatal accidents to men engaged in mining ... ... 
Total number of men engaged in mining (average) ... 
Accident death rate per 1,000 men ... ... ... 

... 

... 

... 

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 increased 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 
inclusion in your Annual Report, together with a 
diagram of the fatal accidents year by year and 
their causes. (See Division I., 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:-

1929. 1930. 1931. 1932. 1933. 

11 14 17 17 22* 
5,159 5,442 7,147 8,695 10,690 
2·13 2·57 2·38 1·96 2·06 

* One fatal accident occurred at a coal mine. The remainder occurred at gold mines. 

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 :-

Explosives.-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 to drilling into a misfired hole. He 
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 sutlici­
ently cleaned up. 

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

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

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 ma.ny tests ma.de 
could not reveal any ruiming fuse. After sear~h­
ing inquiry, no evidence was forthcoming to show 
definitely the actual cause of this premature ex­
plosion. 



Another explosive accident, which caused the 
deaths of two men, was due to nn 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. His 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. '!.'he 
Local Road Board made a recommendation to the 
Royal Humane Society for the recognition of this 
brave action. 
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li'or 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. '!.'he accident occurred just 
before knock-off time, and the accused miners think­
ing that all the underground workers had already 
gone to the shaft, did not guard the northern 
approach to the winze, and as a result, a man was 
killed. '!.'he jury returned a verdict of not guilty. 

Falls of Ground.-Only two fatalities occurred 
from fnlls of rock in underground workings, one of 
which was due to a fall of coal at Collie. ·rhe 
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 cleaning out the drive 
when a fall occurred. '!.'he ground was soft and 
greasy, and it appears that he had delayed too long 
in barring down the back. 

In Shafts.-'l'wo 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. '!.'he ·wall 
had been examined carefully by the underground 
manager, and there was no eYidence of negligence. 

'!.'he other shaft accident was caused by a pipe 
fitter, who was doing repair work, slipping and 
falling down the shaft between the 300 ft. and 
400 ft. levels. He 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. 

MiscellaneMts Underground.-'l'he seven fatalities 
included in this group were due to a variety of 
causes. 

An unusual accident occuned to a prospector 
who was fatally burned when fossicking 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. 

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. '!.'his 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. ~'he 

eYidence 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 -.;he 
accident. 

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. '!.'he 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 
rock. 

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 rescue, 
another workman lost his life, and se\'eral members 
of the rescue party were affected, but recovered 
after treatment. '!.'he men on the previous shift had 
fired out before midnight. After several men had 
been affected by the fumes, it was discovered that 
the air bad not been turned 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 ai1· would have 
displaced the fumes at the bottom of the shaft. 

'!.'he fullest inquiry was made into this unfortu­
nate occurrence, and mine managers have had thei·,· 
attention drawn to the danger of inexperienced 
men being allowed to go below without at least 
one experienced miner, and ,to the necessity of 
dropping the hose pipe to the bottom of the shaft 
or winze. 

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

In twenty of the twenty-two fatal accidents, the 
jury at the inquest brought in a verdict 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 already referred to, in 
which two miners were charged with manslaughter, 
the jury brought in a verdict that the victim 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 field in which they occurred. The causes of acci­
dents are also shown:-

Falls of In Miscellaneous 
Explosives. Under- Surface. Total. Ground. Shafts. ground. 

l. l~ast Coolgardie 
2. ~It. Margar·et ... 
3. Coolgardie 
4. North Coolgardie 
5. North-East Coolgardie 
6. Broad Arrow 
7. Dundas ... 
8. Yilgarn ... 
9. Murchison 

10. East Murch,ison 
ll. Peak Hill 
12. Yalgoo ... 
13. Northampton 
14. Greenbushes 
15. Swan 
16. Phillips H.iver 
17. Collie 
18. Pilbara ... 
19. West Pilba.ra 
20. Ashburton 

Totals for 1933 

Totals for 1932 

Fatal. I 
9 

ll 

SEHIOUS ACCIDENTS. 

Seri-
Fatal. I ous. 

5 

l 

4 

l 

12 2 

9 10 

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

WINDING MACHINERY ACCIDENTS. 

Eleven accidents to winding machinery, which 
included two skip derailments, six overwinds, and 
three miscellaneous accidents, were reported dm·ing 
the year. 

Skip Derailments.-One derailment was found to 
be due to the dislodging of a roller and its bearing. 
This projected upwards sufficiently 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 caused it to leave the road. 

Ove1·w£nding.-Six overwinds occurred, and only 
slight damage resulted except in one case where 
considerable damage was done to the headgear. All 
these cases were fully inquired into by the Engine 
D1·ivers' Board. 

Mz"scellaneous.-Careful inquiries were made into 
three miscellaneous winding accidents. as under:-

The breaking of .a butterfly 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 ca.reful inquiry, 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 

Seri-
Fatal. I Seri-

Fatal. I Seri-
Fatal.! 

Seri-
Fatal. I Seri-

ous. ous. ous. ous. ous. 

2 2 2 128 49 ..~21 186 
l l 44 18 64 
l l l l 

l 2 

2 l 2 2 
l l 

2 15 7 l 24 
8 45 20 2 78 

37 134 18 1 190 

51 2 4 7 366 113 22 546 

41 4 2 248 4 78 17 380 

and ca.used considerable damage to the shaft. It 
was recommended that pin boles 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 cut 
off and rope re-shod. 

ADMINISTRATION. 

Amendments of Acts. 

"1'he JJ1ines Regulation Act, 190S.''--Cancellation 
of Regulations Sa, Sb, Se, ;Gd, and Se; and the l<'orms 
A, B, C, D, E, F, and new regulations substituted 
Sa, Sb, Se, Sd, S·e, Sf, Sg, Sh, Si; also in the appendix 
F'orms A, B, C, D, E, 1<', G, H, I, J, K, L, JH, 
N, 0, P (Gazetted 6th Jauary, 1933). 

Amendment of Regulation 7 (Clause 1) and Form 
A in the appendix thereto-Medical examination of 
winding engine drivers. ( Gazetted 17th February, 
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-vVorkmen's Inspectors of Mines. 
(Gazetted 28th July, 1933.) 

'' 1'he Mining Development Act, 1902-1924.' '­
Substitution of Regulation 8 of the Reg·ulations 
under which ore will be crushed and tailings pur­
chased at the State Batteries. (Gazetted 22nd 
September, 1933'.) 



ih·osec1~tions. 

'rwo men were prosecuted and fined 5/- each for 
firing shots at a time not specified under R"egula­
tion 4, Rule 47, of "The Mines Regulation Act, 1906." 
The purpose of the prosecution was not to inflict 
a heavy penalty on the men, but more particularly 
to make it generally known that fixed times were 
provided for firing in order to avoid unnecesary 
fouling of the atmosphere of a mine. 

In another case, a contractor was fined £7 and 
costs for breach of Section 82 ( i3) ( 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 circum­
stances did not warrant the persons concerned being 
prosecuted. 

Exemptions. 

Twenty-five certificates were issued in accordance 
with the provisions of Section ill ( 4) for exemp­
tion from the provisions of Section 31, Sub-Section 
1 (b) of ''The Mines Regulation Act, 1906.'' 

Stmday Labour. 

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

Loans and Snbsidies. 

The following monetary assistance was given to 
the Mining Industry:--

£ s. d. 
Advances towards development work 

and equipment of mines 151 19 2 

Providing transport and general assist-
ance to prospectors . . . . 80,709 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 treatecl at State Batteries, 
crushing charges (for low grade 
ores) . . . . 12,925 13 1 

Subsidies paid to privately owned bat-
teries. . 474 11 7 

Miscellaneous expenditure 640 1 2 

£50,807 6 4 

The total expenditure was £50,807 6s. 4d., com­
pared with £24,089 10s. Scl. during 1932, and 
£30,546 Ss. 4d. during 1931. (Appendix No. 1.) 

No expenditure was incurred 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 
increase in the tonnage of ore treated and in the 
amount of gold won each year since 1929. At the 
same time, the grade of the ore treated has fallen 

gradually since 1930. The actual figures are as 
follows:--

Year. Ore treated.] T t 1 gold · Id ]Average value, .o a Yle · dwt-s. per ton. 

tons. fine ozs. dwts. 
1929 628,400 !377,176 12·00 
1930 645,344 419,767 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 fe~a,ture 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 reduction in 
working costs. 

The modern appliances introduced during the 
year include the :Morgans Hot Miller, which has 
increased the drill sharpening rate quite consider­
ably, and the Bimco-l<'inley truck loaders, which 
have speeded up the removal of dirt from develop­
ment ends. 

The old dry crushing plants are gradually being 
replaced by modern wet cr11shing ones, the latest 
addition being the flotation plant at present under 
construction at the Great Boulder Mine. 

Dust and V entilation.-The careful 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 secondly, to the 
regulation of firing· times. All development ends are 
ventilated by means of blmvers 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 f::wt 
that the volume of air passing· through the mines 
at Kalgoorlie in recent years has been decreasing 
rather than increasing, 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 principal deep mines should 
now give serious consideration to the question of in­
creasing ventilation by mechanical means. 

Kalgoorl-ie ll.iines.-The increased activity at our 
principal gold mining centre is evidenced by the 
increased amount of underground devfllopment 
work carried out, the figures for seven compani$ 
being as follows :-Driving, 26-,671 feet as com­
pared with 18,948 feet for the previous year; 
Crosscutting, 18,868ljz feet compared with 6,984 
feet: Rising and \Vinzing, 9,:-367 feet, compared 
with 7,"172; and Diamond Drilling, 15,568Yz feet, 
compared with 10,316; making a total of 70,8!'17 
feet compared with 43,720 feet,. Brief details of 
the operations of the principal mines are as fol­
lows:-

The Great Boulder P1·op1·ietary carried out useful 
development work and materially increased their 
ore reserves particularly at the northern or Hamil­
ton Shaft 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 Rhafts. On 
the surface, the drill sharpening shop has been re­
modelled and a modern flotation plant having a 
rapacity of 12,000 tons a month is now in the 
course of erection. 

The Bmtlde1· Pe1·seve1·ance Limited had some good 
developments underground, and the directors have 
been so satisfied with the operations of the bromo­
cyanide treatment plant, that they are duplicating the 
plant so that it will have a capacity of 15,000 tons 
per month. The second unit is now in the course 
of erection and is expected to be completed during 
this year when ore from the North Kalgurli G.M. 
will also be treat,ecl 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 directly to the surface. 

The South Kalgu1·li Limited operated their plant 
continuously and carried out 10,917 feet of devel­
opment work including· 3,467 feet of diamond cl1ill­
ing. Indifferent success only was met with on their 
own lease, but at the Croesus Proprietary, which 
they are also working, a lode averaging about 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 
occurred. 

The N 01·th Kalgttrli JJt[ine continued to develop 
very satisfactorily. The bottom level (rl60ft.) is 
now being driven.· The monthly output has been 
increased during the year to 3,500 tons, and a fur­
ther increase is contemplated. 

The North Kalgu1·li 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 12ft. in width 
and stated to assay 6 clwts. per ton has been located 
in an east crosscut at the 87ft. level, and that at 
the 400ft. level an east crosscut has also passed 
through a lode. 

At the Pm·inga Mine, a cl~amoml drilling pro­
gramme is in progress. The manner in which the 
market value of this property has risen would sn~·­
gest that a measure of success had been met with. 

The Broken IIill P1·op1·ietary ComtJCtny comnleted 
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 clecantation plant, hns run 
continuously and satisfactorily since its completion, 
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 also decided to exercise its 
option over the Enterprise Group of Leases, which 
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 anotlw1• 
lode clown to a depth of 500 feet. 

The Lalce View and 8ta1· J,imited treated 442,B19 
tons of ore for a recovery of 164,] 01.95 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 
described by Inspector Gibbons in his 
port as follows :-

have been 
Annual Re .. 

The production from this group has been steadily 
increasing during the year and the olltput now ap­
proaehes 45,000 tons per month. 

'l'he Chaffers Shaft has renched a depth of 3,500 feet 
ancl a considerable amount of lateral development has 
been carried out on the Nos. 2, 3 anc1 '1 lodes. At the 
1,200ft. level, Chaffers section, the Nos. 2 and 4 lodes 
south drives arc 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. !eve l and the workings arc now being 
drained through this hole at the rate of 150,000 gallons 
per clay. 

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

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

It is anticipated that this lease, at de]J.th, 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 
ther'Gfore their continuity at depth might be e:xPected 
in this area. 

An interesting development occurred during the year 
on the old La1'e View Lease where a cToss lode run­
ning pTacticalliY at right angles to the general trend 
of the existing ore bodies was intersected 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 inteTesting. 

An extensive pTogramme of development work has 
been planned for J 934, an cl the end o·f this year shonlrl 
see the ChaffeTs Shaft clown to 3,800 feet below the 
surface. 

This level will be the greatest depth yet attained in 
Western AustTalian mining, exceeding that of the 
Patterson Shaft, Tvanhoe Mine, which has reached a 
Yertical 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 Too m now houses four ( 4) 1,100 B.H.P. 
IJrossley ·Premier heavy oil engines direct coupled to 
alternators an cl four ( 4) 500 B.H.P. Crossley Premier 
oil engines clireet conplccl to Bellis and Morcom air 
compressors, each of the latter having a capacity of 
2,000 cubic feet of free air per minute. 

'rhe aggregate h.p. of these units approximates 6,400 
B.T-I.P. 

Several interesting appliances have been introc1uced 
into the mines during the year. Incluc1ec1 amongst 
the more important of these is the ''Eimco-J<'inley'' 
mechanical loader. This machine, which takes the 
form o.f a power shoYel, operated by compressed air, 
is very compact in design. It may be operated in a 
7ft. x 6ft. chive anc1 can 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 ave1·age working conditions in a 
7ft. x 6ft. c1ri \'e an end can be ''bogged out'' in three 
hours (approximately 20 tons). 'l'hese machines arc 
operating at '\¥iluna anc1 Lake View and Star Limitec1. 

Greater efficiency has been achieved in the drill 
sharpening shop by the installation of the Morgan Hot 
Miller, a machine taking the form of a type of emery 
wheel constructed of special material. With the miller 
in operation the work of the chill sharpening machine 
is confined to ''clumping up'' the steel an cl gauging 
the bits. Cutting eclges ancl clearances are effected on 
the '' mi1ler.'' 



The management of the J,alte View and Star claim 
this machine has not only resulted in the production 
of a better class of bit, but the drill-sharpening. opera­
tions have been reduced from 12 sharpcncr-slufts to 
4 sharpener-shifts. 

}'or exploration work underground the compauy re­
cently purchased a JIIIitchell (one man) diamo.!ld drill. 
This handy machine, which is :ery compa~t m struc­
ture ma.y be mounted on an orchnary maclune bar and 
ope/ated· by one man. The capacity of the drill f~r 
horizontal holes is 300 feet; the core produced rs 
J 3/16in. diameter. The crown is set with onlinary 
'' bortz'' and cost per foot for ''stones'' a veragcs 
about 9d. 'l'he total cost of operating, including de­
preciation and all items, is covered by 6s. per foot. 

'l'he average advance recorded, including all stop­
pages and moving time, approximates 18 feet per clay 
(16 hours). 

Gold Mines in other Mining Centres.-In last year'::; 
Annual Report, only two mines, outside of the 
Kalgoorlie District, viz :-the vViluna Gold Mines 
at vViluna, and the Sons of Gwalia :Mine at Leo­
nora, were included in a description 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 wilJ, be 
claiming attention. 

The Wiluna Golcl Mines Limitecl treated 1437,4fiG 
tons of ore which yielded 116,201.39 fine ounces of 
gold. An active programme of develpoment was 
continued. Last year we reported that the shaft 
had been completed to the 800ft. level. This year, 
Inspector Rockett, in his Annual Heport, mentions 
that the workings at the l,OOOft. level and belo\\1 
continue to open up satisfactorily. He 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 include another 
300 h.p. compressor and two Premier oil engines, 
e11eh 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 :12,000 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 crushing plant and 
have functioned efficiently. In the Arsenic Re­
covery Plant, the Cottrell dust precipitator is now 
also working satisfactorily. 

Sons of Gwal-ia, Limitecl.-This mine ran contin­
uously 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 leyel. Lat­
eral developments have also been satisfactory. The 
ventilation of the mine has been 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 decrea;:;ed and 
none were of a serious nature. 

The Phoenix Mine at Norseman which was form­
erley called the '' Mararoa,'' and has produced a 
tot~l of 340,507 tons of ore for a yield of 169,206 
fine ounces of gold, is now under option to the 
vVestem 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 increasing the eapacity of the plant is under 
consideration. 

The Lancefield Gold Mine at L~werton which has 
to its credit a production of 941,425 ions of ore, 
yielding 360,139 fine ounces of gold, but which 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 scale. On the surface, 
preparations are being made for the erection of a 
modern flotation plant, having a capacity of 
10,000 tons per month. 

The Tr£ton Gold Mine, situated at Reedy's in the 
Cue District, was purchased by the Triton Golcl 
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. 'fhis mine has all the 
appearance of developing into an important 
property. 

The Ingliston Consols Mine at Meekatharra ran 
continuously and crushed 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. 

Hill 60 Gold JJ1ine at Mount Magnet, formerly 
operated by a syndicate 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 year 1032. The, 
average number of men employed was 626, or an 
increase of 22. The serious accidents amounted to 
190, as compared with 124 last year, and there was 
unfortunately one fatal accident. Good working, 
conditions were maintained in the mines. No 
permits for work on Sundays were issued and 
there were rlo prosecutions fm• breaches of the 
Coal Mines Hegulation Act. 

At the Co-operative Mine, a larg-e amount ·o,f 
development work was carried out. Haulage 
machinery was obtained and preparations generally 
were made for a. larg·e output. The coal so devel­
oped has a satisfactory calorific value, but is unac­
ceptable to the Railway Department owing to heavy 
clinkering-. At the Proprietary Mine, two~ attempts 
we1·e made to prove the coal beyond the fault re­
fen·ed to in onr 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 i.s 
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 
Haleable. 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. Faults on the left hand side necessi­
tated extra work to get working places in order. 
There has been a better 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
pOI·tant. 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 more asbestos was obtainec1. 
The others do not call for any special mention. 

'l.'he price of gold for the year averaged 153s. 9d., 
and in the month of October reached its record high 
price of 1 64s. 31/4 d. in Australian currency. This 
unprecedentedly high price naturally gave Tise to 
increased activity in the search for new mines, and 
to the re-opening· of old ones. 

In this respect, the \Vestern 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 bodies 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 'l.'ritou 
Mine, to which reference has already been made. 

Many other companies have continued in search 
of suitable propertie~, amongst whom should be 
mentioned: The Broken Hill Proprietary Co., The 
Anglo-Australian Gold ]\'fines, 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 scale operations of modern 
methods now appears to be generally recognised. A 
more actiYe policy of underground development is 
now being 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 prac­
tice has reached a standard comparable with thl' 
best practice in other parts of the world. 

RICHARD C. WILSON, 
Acting State Mining Engineer. 

APPENDIX No. 1. 

MINING DEVELOP.~lENT EXPENDITURE. 

Advances outstanding, 31st December, 
1933:-

Advances authorised prior to 1!133 
Advances authorised during 1933 

£ s. d. 

238,716 18 0 
151 ] 9 2 

I terest paid prior to 1933 
Interest paid during 1933 

£ s. d. 
23,160 15 3 

1,631 13 5 

£24,792 8 8 

£238,868 17 2 Interest outstanding at 31st December, 1932 . .. 19,133 3 6 

Principal money advanced :­
Prior to 1933 
During 1933 

. . . 212,288 5 10 
3,142 1 3 

Principal Moneys repaid (including sale of 
Sccurities)-

Prior to 1933 
During 1933 

Bad Debts written back and amounts 
transferred :-

Prior to 1933 
During 1933 

£215,430 7 1 

46,692 2 6 
2,606 5 9 

£49,298 8 3 

40,535 4 lO 
2,297 8 5 

£42,832 13 3 

Interest outstanding at 31st December, 1933 ... 18,719 6 8 

Principal Moneys Advanced 

Less Principal Moneys repaid 
Less Bad Debts written off ... 

£ 
49,298 
42,832 

... £215,430 7 
s. cl. 
8 a 

13 3 
92,131 6 

Principal outstanding at a1st December, 193a 123,299 5 7 
Interest outstanding at. alst December, 1933 ... 18,719 6 8 

£142,018 12 a 
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APPENDIX No. 2. 

Coal Mines Reg7tlat'ion Act1 1902-1926. 

ANNUAL REPORT OF THE BOARD OF EXAMINERS l~OR MINE MANAGI<;HS, UNDER­
MANAGERS AND OVERM::I<-:N. 

Office of the State Mining Engineer, 
Mines Department, 

Perth, 20th April, 1934. 

The Under See1·etcwy [o1· 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. 

E.:caminations for Ce1·tificates. 

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

Meetings. 

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

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

V. RUSSELL, 
Secretary. 

vV e have the honour, &c., 

H. C. WILSON, 
Acting State Mining Engineer, 

(Chairman). 

T. BLATCHFOHD, 
Government Geologist, 

(Member). 
J. McVEE, 

Inspector of Mines, Collie, 
(Member). 
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DIVISION Ill. 

Report of the Superintendent of State Batteries. 

The Uncler Sec1·etary [o1· 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 increase on the previous 
year of 33,806.25 tons and the highest output since 
1909, and is within striking dista11ce of the record 
tonnage in 1906. 

The following figures sho>Y the striking increase 
m prospecting activity:-

Year. 
1906 
1928 
1933 

Value of Ore. 

Tons Milled. 
95,831 (Record year) 
16,274·25 (Lowest year) 
91,616 

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 dwts. 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 Ss. 3d. Marble Bar, £5 Os. 7 d.; Ora Banda, 
£4 7s. 3d.; and Meekatharra, £4 3s. Sd., 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. 

Val~te 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 

Ave1·age Extraction. 

The average value of ore treated was 13.962 dwts. 
Owners received 9. 785 dwts. per ton by amalga­

mation, equal to 70.07 per cent. 

The whole of the current year's tailing was not 
treated, but by applying the average extraction of 
77.10 per cent. obtained to the aveTage value of tail­
ing produce.d, 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 by 
amalgamation. It is still a satisfactory figure when 
the nature of the ore now forthcoming is taken into 
account, and shows an estimated residue value of 
0.960 dwts. 

Receipts and Expendit1t1·e (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 net profit of £29,375 10s. 7 d. 
( £14,155 Os. 9d.) . 

Details are shown in a compamtive 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 crushing 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 tonnage milled increased 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 parcels b~eated was 2,338, an aver­
age of 39 .1 tons, as against 2,117 parcels and 37. 6 
tons in 1032. 

Batteries crushing over 5,000 tons were as follows: 
-Kalgoorlie, 12,683% tons: Coolgardie. 11,276% 
tons; Cne. 9.880% tons; Ora Banda 7 .8543lt tons; 
Peak Hill. 6.1851~ tons; JVfeekatharra, 5,426% tons; 
and Boogardie, 5,363% tons. 

Increased tonnages were milled at all the North­
West batteries and Mt. Ida, Payne's Find, and all 
outback centres, except Youanmi, St. Ives, Wiluna, 
and Warriedar. 

Stamp Duty. 
The averag·e 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. 5.39, and Kalgoorlie, 
5. 08. These fig·ures are satisfactory considering only 
screens with 900 holes to the square inch were used. 

Fuel Cons~Mnption and Cost pm· 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 lbs. per h.p.h. and costs from 0. 67 pence 
at Coolgardie to 1.10 pence per h.p.h. at Laverton. 

Cha1·coal P1·oducer Plant. 
These are being graduallv replaced by wood pro­

ducers, but seven plants Rtill burn charcoal, and the 
consumption varied between 1.4 and 1. 51 lbs. per 
h.p.h. and cost from 0. 52 pence at Mt. Ida to 1. 51 
pence at J\farbl(~ Bar. This plant was scrapped dur­
ing the year and replaced by a crude oil power unit. 

Wood P1·oducer Plants. 
'!'he figures were g·enerally g·ood, though the ever­

growing scarcity of good wood is reflected in the con­
sumption at most plants. 



Consumption ranged from 3. 00 lbs. at Sandstone 
to 6.03 lbs. per h.p.h. at Bamboo Creek, where the 
timbe1· is of low value, and costs varied from 0. 25 
pence to 1. OS pence per h.p.h. (Bamboo Creek). 

Comparative test~ on different classes of wood 
wero undertaken at Kalgoorlie and Ora Banda, and 
though completed since the close of the year, I am 
appt>nding the results to this report. 

Crude Oil. 

Marble Bar and Yalgoo, the only two oil-driven 
plants, of totally dissimilar types, show similar coH­
sumption figures, viz., 0. 472 pints aHd 0. 44S pints per 
h.p.h. respectively, and. costs in favour of Marble 
Bar. 'l'l:c old rharcoal eosts of l. 51 pence per h.p.h. 
were reduced to 0. 57 pence with crude oil. 

Milling Costs ancl Revemte. 

The cost per ton, inelmling administration and all 
charges such as insnrance, was 11 s. 6. 7 d. and rev­
enue 9t'. 6. 5d. respectively, as against 12s. 6. 36d. 
an.~ 9s. 9. 04d. in 10:32. The decrease in both cost 
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 crushilJg. 

Our present sy~te!ll, of charges is rather an anom­
alous one in so far that irrespective of the expendi­
ture incurred in increasing the efTi.ciency of our 
plants the Department can only benefit to a fixed 
extent, a,; when the owner finds the output of a plant 
justifies his engaging it hy time, Ss. 6d. per hour is 
fixed as the maximum revenue for 5-head of stamps, 
whilst the owner may crush for as low as 5s. per 
ton, and. where water )s expensive the cheaper the 
crushing to the owner 1be greater the expense to the 
Department. 

This is cxemplifled at Coolgardie, Kalgoorlie, and 
Ora Hanc1a, which, with the exception of Cue, have 
the largest outputs, and where the cost of water is 
great. 

The decrease of ls. per ton ean be considered 
satisfactory in view of the fact that general increases 
in wages were given for the last two months of the 
year and the Forestry's Department's collection of 
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firewood and charcoal royalties, which have been re­
f1ectcd in the increased cost of fuel. 

Repai,rs and Renewals. 

These were paid from working and were also very 
hea\'y, amounting to £4,705 Ss. 4d. 

TAILING TREATlVII<JNT. 

Of the 21 mills operating, tailing treatment was 
carried on at 17. Mt. Ida all(l 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. S4,151 tons 
were treated, which was slightly more than the out­
put from the batteries, accumulations being drawn 
npon. 

With the exception of the tailing at lVIt. Ida and 
Marble Bar, practirally 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
g·m·die the large amount of ironstone gave a fairly 
high residu~. 

'l'he pre~cnce of this tailing and the necessity for 
treating- through the winter months when d.iff-iculty 
is experienced in drying the material properly, has 
resulted in lower extraction being ohtained, and the 
average extraction for the year was 77.10 per cent. 

The average value of the S4,151 tons treated was 
4.43 dwts., and the residue 1.012 d.wts. 

14,770.41 fine ounces were recovered, valued in 
A ustraE an currency at £112,890.54. 

Receipts and Expendit~u·e. 
Receipts amounted to £66,293 4s. 9d. and expendi­

ture to £27,S25 4s. 9d., leaving a profit of £3S,46S. 

Cost per ton declined from 6s. lld. to 6s. 7. 3d. 
and receipts increased from 14s. 6d. in 1032 to 15s 
9. 7 d., due to the increased premium received. 

The cost figure is quite good considering the in­
creased tonnages treated. at expensive centres like 
Bamboo Creek and Jimble Bar. 

Comparative Synopsis of Results at State Batteries for 12 Months ended 31st December, 1932 and 193!3. 

:\IIilling 
Tailing Treatment 

Milling .. . 
Tailing .. . 
Tin Treatment ... 

Tonnage. 

91,61() 
84,151 

1933. 

Expenditure. 

ll/6 ° 7 
G/7·!3 

Revenue. 

9/H·5 
15/9·7 

Tonnage. 

79,745 ° 75 
6(),216 

Receipts and Expenditure. 

Tonnage.' Expenditure. Hevenue. 

£ s. d. £ s. d. 
9] ()[6 52,934 0 7 43,8()5 12 4 
84,151 27,825 4 g 66,29!3 4 9 

2() 1 2 2 0 0 

175,767 80,785 6 () 110,1()0 17 
Less Loss 

Net Profit 

193:2. 

Expenditure. 

12/H·3H 
H/ll 

Profit. 

£ s. d. 

!38,468 0 0 

!38,4()8 0 0 
9,092 9 5 

£29,!375 lQ 7 

Revenue. 

9/9·04 
14/G·6 

Loss. 

£ s. d. 
9,068 8 :3 

24 2 

9,092 9 5 



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 electric 
light, reconstruction of plants, rent of I\:Jalgoorlie 
battery, etc., and at the end of the yea1· most of o~r 
plants were in good condition, notwithstanding· the1r 
ago and long idleness. 

The cost of this work was as follows:-

Assistance to Gold Jl!Jining 

Wages 
Interdepartmental 
Other (including rent 

of Kalgoorlie State 
Battery) 

Gen~ral Loan Fundr­
Wagcs 
Interdepartmental 
Other ... 

Inchwtry-
£ s. d. 

688 0 0 
602 0 0 

3,463 16 3 

1,435 14 () 

1,75:) 12 :3 
2,fl00 0 0 

--------

£ s. d. 

4,753 16 :3 

5,701 () !J 

£10,545 3 0 

Amongst the most important work was the instal­
lation of crude oil engine and electric generator at 
Marble Bar, enabling us to drive the well pump for 
our water c.upply by motor, and providing electric 
light, the saving in power and light for the first 
three months' run being 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
gm·die, and took the place of the worn-out engine. 
At this centre, and at Peak Hill and W arriedar, elec­
tric g·enerators were installed and motors put in for 
water supply power units. 

CARTAGE SUBSIDIES. 
The amount paid in subsidies was £12,935 13s. ld. 

as ag·ainst £13,265 Ss. 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 
crushino· plants as well as State batteries, and a 
verv c~nsiderable amount of work is entailed in 
policing them. 

ADMINISTRATION. 

Details of administration are as follow:-

Salaries 
Inspection, including Salary of In-

spector 
Insurance 
Printing ... 
Postage, etc. 

£ s. d 
l ,48() 14 10 

799 () 1 
2,342 5 10 

121 6 8 
17() 17 3 

£4,92() 10 8 

Administration cost per ton dropped from 7. 00 
pence in 1932 to 6. 7 pence, the main increase in any 
item being insurance, which rose fTom £1,665 7s. 6d. 
in 1932 to £2,342 5s. 10d., conse<Juent on all em­
ployees being insured against occupational diseases 
nnder the Third Schedule of the Mines Regulation 
Act. 
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STAFF. 
The appointment of Assistant Manager Thomas in 

charge of 1\'It. Ida was the only addition to the gold­
fields staff, and no change:; were made at head office. 

Sixteen manager:; and assistant managers controlled 
the plants, and since they dealt with a combined 
tonnage of 175,767 tons, were very fully occupierL 

The difftculty of obtaining the proper type of 
officer under present conditions and allowing ofncers 
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 technically .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, both on the gold­
fields and at the head office, has tackled the ever­
increasing work and responsibility. A particularly 
bad summer on the fielc1s has added to the diflicul­
ties of officers, and I wish to express my thanks for 
their loyal support and co-operation. 

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

Assistance to Industry th1·ongh State Bat;ten:es. 

£ s. rl. 
Profit on vV OI'king 
Less Cartage Subsidy ... 12,935 13 1 
Erection and Reconstructio:1 . . . 10,545 3 0 

GENERAL REMARKS. 

£ s. d. 
29,375 10 7 

23,480 16 

£5,894 14 () 

'J'he 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 l'eceived 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 crushed, which dropped only 6d. per 
ton at par to 59s. 4d. per ton, an excellent figure. 
\Yith the premium added the yield for the year in­
creased very consiclerahly over that for 193~, the 
estimated total being £459 ,H3 as ag-ainst £387,869 
in 1932. Considering the total value for the State 
for the year was £4,886,254, these J1gures speak well 
for the results of the prospectors' efforts, and the 
maintenance of the high grade of ore suggests that 
the new prospectors have been <]Uiek to gTasp the 
essentials of their new occupation. 

\Vith the exception of Youanmi all centres where 
our batteries operate have shown increased activity, 
and for the first time for many years we have found 
it advisable to have a full-time manager in the Pil­
bara, where very extensive alterations to om 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
pemive, and the installation of n gas producer plant 
will have to be considered this· year. Almost all 
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As mentioned before, 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 lbs. per H.P.H. 
Gimlet 3 .16 , 

)) )) 

Test No. 3. 
Analysis of the gas generated during the 

Kalgoorlie was made by the Government 
ogist and Analyst, Dr. Simpson. 

I 

Timber used . . . . . . Salmon Gum. 
3000 

Gimlet. 
Lab. No. ... . .. I 29\)9 

l\Ioisture content of timber 24 · 0-28 · 9% 21· 7-23 · 0% 

Carbon dioxide 
Oxygen ... 
IJlun1inants 
Carbon monoxide 
Hydrogen 

0' 

lo-{) 
·5 

20·9 
15 ·1 

1· :l 
52·3 

% 
0·\J 

·1 

24·1 
10. ·1 
2·4 

50·1 

tests at 
Mineml-

3Gll8 
Jllackbtttt. 

17·8-19·0% 

% 
6·2 

·5 

23·0 
5·9 
2·3 

62·1 

Unfortunatel'Y the sample of gas from mulga was 
contaminated with air, but the results show the close 
similarity between the gases from the dif!erent 
euculypti and, in comparison with Edquist, Valentine 
and Dunstan 's Sons of Gwalia tests on mulga, show a 
generally higher carbon monoxide and correspondingly 
lower hydrogen content. 

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

Details of these analyses are as follow:-

3099 3700 3701 Edquist, etc.-
Itedwood. l\Iulga. \Vhitegum. l\Iulga 

21·0% 19·2% 21·9-23. 5(~~ A. B. 

% % % % % 
6·4 4·9 7·0 14·2 g. ·1 

·2 5·9 ·2 ·1 ·2 

24· 6 15·4 2:3.7 15· 5 20·8 
9·8 5 ·1 7·9 13·8 7·9 
2·2 2·6 1· 5 4·2 3·1 

50·7 52·2 58·0 
l\Iethane ... ... ... 
Nitrogen (by difference) 56·8 06·1 

100·0 100·0 100·0 100·0 100 ·0 100·0 
---1-0-0·_0 ______ 1_0_0_·0----l----------l---------l--------l------------l--------------

Calculated calorific value 
l~.Th. U. (gross at 60°1!'. 
and 30% moist.) 

---------------1-----------1-____:_:__ __ 

128 135 116 132 92 llG 1:32 122 

'l'est No. 4. 

Calorific values determined 
t-.ests at Kalgoorlie:-

by the Govemment :Mineralogist and Analyst of woods used dnring the 

Date received .. . .. . I 21-J-33 
Lab. Nos. 15HJ 
Firewood used . l\Iulga 

10-7-33 29-8-3:3 29-8-:33 29-8-33 29-8-3:3 
2908 3702 3703 37()4 2705 

Gimlet lllackbutt Itedwood 
:Moi;;;turc content of wood :Log 4in. dia., 

10-7-33 
2997 

Salmon Gum 
Small log 3!in. 

dia, 26·6% 
l\Icdium log 51 

in. dia., 28 · 9% 
Ijarge log Slin. 

dia., 2·1· 0% 
:W·5% 

U·84% 
2·19% 

Small log 3j in. Log (smooth 
i\Iulga \Vhitegunl 

Log •1.1in dia., 1\Iedium log 4in. i\Iedium log 4! 
21·3~~ dia, 21.7% bark) 3jin. 21·0% dia., 1H·2~,{l in. dia., 21·9% 

~ledium log ,1~ dia., 17·8% I Large log 4~fin. Large log 5J in. 
in. clia., 28·0~fu Log (roua:li I clia., 19·2% dia., 2:~ · 5% 

l\lean 
Air~dried moisture 
Ash (dry basis) 
Calorific value (dry 

basis), ll.Th.U. gross 
Calorific value (calcu­

lated to mean original 
moisture), Jl.Th.U. 
gross ... 

881ti 

OU:1U . 

J,argc log 5Vn 
din., 22·4% 

22·4~~ 
5)·88(?{) 
2·88% 

8357 8:3:)2 

0140 ' 5·183 

Cumparati\'C Cost of Oil and Wood J<'ucl. 
If capital cost of plant is considered, ancl in my 

opinion it should be, the amount allowed for this item 
will be greater for a produeer plant on a.ccount of the 
higher cost of installation. 

The amount charged umler the heading ''Super­
Yision" will also be greater, but would Yary 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 lducls 
of power production as part of the direct cost and is a 
far heavier one in the case of oil-driven than in pro­
clucer 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 com­
paratively short one, but in ceutros 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 an cl the tests enumerated 

have proved that all goldfields timbers, including the 
well-known varieties of gum, can be burnt successfull'Y 
ofr 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 cenb·es where the transport charges 
for fuel oil are over £4 per ton and woocl fuel ca.n be 
obtained at l7s. per ton, the use ,of producer plants 
would be more economical notwithstanding the extra 
capital cost and supervision. 

bark) :3Jin. 
dia., 10·6°{) I 

18· 7~~ 21-orxl 19·2% 22·7% 
9·8W!~ 9·07% !J·20% 9·76% 
2·67% 1·54% 3 ·20~~ 1·54% 

815·1 8325 8700 8403 

UO:Jo 0579 7102 0408 

(3) With unsoftenecl mineralised water for cooling 
purposes, always providing that the scrubber capacity 
is sufficient and means arc taken to dry the gas before 
going to the engine, water ,iacket incrustation anrl 
oYerheating 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 effect the producer lining or firebars. 

Conclusion. 
Jt 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 
b.o borne in mind that where there is no regeneration 
of fuel supplies by regrowth, such as in the districts 
dependent on mulga and its varieties, companies erect­
ing large producer plants are liable to soon become 
embarrassed with long firewood lines with attendant 
organisation, supervision and capital expenditure, and 
at the same time the supplies for domestic use are de­
pleted, resulting in an increase in the cost of living, 
with its incidence on the cost of wages. 

Jn 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. 

8th .June, 1934. 
D.F.B./P.T. 
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SCHEDULE I. 
Return showing Number of :J'ons Cr·ushed, Gold Yield by Arnalgarnation, Average .,,er :J'on in Shillings, and Total Value 

.for Year 1933. 

Battery. 

--

B 
I 
c 
c 

am boo Creek ... 
3oogardie ... 
oolgardie ... 
ne ... 

Jimblc Bar 
algoorlie ... 

...~averton ... 
K 
I 
M 
M 
M 
N 
0 
p 

arble Bar 
eekatharra 
t. Id a ... 
orsernan ... 
ra Banda 
ayne's Find 

>eak Hill 
.~andstone 
I 
I' 
s t. Ives 

Tarriedar " w iluna 
~arri l 

Yonanmi 
Yalgoo 

... 

... 

. .. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

. .. 

... 

. .. 

... 

... 

... 

Total 

Bamboo Creek 
Boogardie ... 
Coolgardie ... 
Cue ... ... 
Kalgoorlic ... 
.Jimblc Bar ... 
Lavcrton ... 
Meckatharra ... 
Norseman ... 
Ora Band a ... 
Peak Hill ... 
Sandstone ... 
St. Ives ... 
Warriedar ... 
Wiluna ... 
Yarri ... ... 
Yalgoo ... 

Total 

... 

... 

... 

. .. 

... 

... 

... 

... 

. .. 

. .. 

... 

... 

... 

... 

... 

. .. 

... 

... 

. .. 

... 

. .. 

... 

Battery. 

... ... 

... ... 

... . .. 

... ... 

... . .. 

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... .. . 

... ... 

... .. . 

... ... 

... ... 

... ... 

... . .. 

... . .. 

. .. . .. 

... ... 

. .. . .. 

. .. . .. 

... . .. 

... . .. . ... . .. 

. .. . .. 

... ... 

... ... 

... . .. 

... . .. 

... . .. 

. .. . .. 

... . .. 

... . .. 

. .. . .. 

... . .. 

... ... 

... ... 

. .. . .. 

. .. ... 

. .. . .. 

. .. ... 

.. . ... 

.. . ... 

... ... 

... ... 

.. . ... 

... .. . 

... .. . 

... ... 

... ... 

.. . .. . 

... ... 

... .. . 

... ... 

Tons Crushed. 
Gold Yield 

Bullion. I Y alue per Ton. Total Value. 

Fine ozs. 
1,328 ·00 1,914·15 
5,363·25 2,862·30 

11,276·75 7,657 ·35 
9,778·50 4,914·40 
2,241·00 799·95 

12,722.25 5,318·80 
4,773·00 2,473·32 
1,793·00 1,949·55 
5,406·25 4,760·45 
1,755·50 895·40 
2,997 ·25 1,730 ·10 
7,823·75 6,675·80 
1,830· 25 1,430. 55 
6,271·50 1,734·30 
4,562·75 2,923 ·15 
2,827·75 801·05 
2,232 ·00 867·65 
2,574·75 1,013·95 
1,608·75 1,196·80 

227·00 33·45 
2,222. 75 1,060·25 

91,616·00 53,012.72 

SCHEDULE 2. 
'!'ailing• 'Treatment fm· 1933. 

Tonnage. Yield. 

Fine ozs. 
. .. 1,380 60()·97 
... 5,35() 1,155 ·46 
. .. 13,434 1,737·74 
. .. 8,195 1,375·33 
. .. 1:3,500 2,030·13 
... 2,990 911· 30 
... 2,200 370·53 
.. . 3,520 812·85 
.. . 3,320 485·54 
.. . 7,725 1,!J91· 74 
... 5,!J85 455·80 
.. . 4,444 793·86 
.. . 3,772 548·55 
.. . 1,585 2!J!J·57 
... 2,405 782·5!) 
.. . 2,!J70 247:31 
.. . 1,370 165·14 

.. . 84,151 14,770·41 

SCHEDULE 3. 

s. d. £ 
103 9·13 6,890·94 

38 4·89 10,304·28 
48 10·76 27,566·46 
36 0·23 17,691· 84 
25 8·41 2,879·82 
30 1·22 19,147.68 
37 3·97 8,903·95 
78 3·43 7,018·38 
63 4·38 17,137 62 
36 8·56 3,223 ·44 
41 6·76 6,228·36 
61 5·22 24,032·88 
56 3·40 5,149·98 
19 10·94 6,243·48 
46 1·49 10,523·34 
20 4·73 2,883 ·78 
27 11·91 3,123·54 
28 4·21 3,650·22 
53 6·78 4,308 48 
10 7·32 120·42 
34 4·08 3,816·90 

41 8·00 190,845·79 

Value. I Premium. 

£ £ 
2,558. 67 2,120· 36 
5,416·25 3,462·97 
7,452·03 5,904·54 
(),208·69 4,406 ·18 
8,450 ·71 7,209·97 
3,283. 74 2,924·69 
1,573·79 1,236 ·34 
3,568· ()1 2,588·29 
2,080·57 1,628·64 
8,739·04 6,704·39 
1,936·51 1,558· 72 
3,703·()!) 2,366·97 
2,384·27 1,77!J·82 
1,291-156 !J34·41 
3,325·56 2,831·1!1 
1,110·82 843·37 

701·34 ()03·84 
-----

63,785·85 I 4!1,104·69 
'-----· 

£112,8!)0. 54 

Return showing Number of Parcels treated and :J'ons crushed at State BatteriPS for Year 1933. 

~~;ce~! I .Battery. 
Crushed. 

25 
156 
357 
22j 

20 
31!4 
168 

68 
130 

28 
120 
127 

43 
65 
45 

118 
56 
•18 

101 
37 

9 

"~·--·---- -

Bamboo Creek 
Boogardie .. . 
Coolgardie .. . 
Cue... .. . 
.Jimble Bar 
Kalgoorlic .. . 
La\-erton .. . 
Mar!Jle Bar 
l\feekatharra 
Mt. Ida 
Norseruan ... 
Ora Banrla 
Payne's Find 
Peak Hill 
St. Ives 
Sandstone 
\Varriedar ... 
\Yiluna 
Yalgoo 
Yarri 
Youanmi 

1,3i8 
5,363] 

11,27(i, 
H,880~ 
2,511 

12,688,k 
4,773 
1,843 
5,420.} 
1,755! 
2,9H71 
7,854¥ 
1,380} 
(),185~ 
2,8271 
4,562~ 
2,182 
2,529¥ 
2,2821 
1,513t 

227 

91,834 

Yiehl !Jy 
Amalgamation, 

Bullion. 

ozs. ll wt. gr:;. 
1,()14 3 0 
;.8~~ o 
t,O~t 7 0 
-!,IJU 8 U 

7()9 19 0 
5.:ns Hi o 
2,47:l 0 
1,()41) 11 0 
4,760 !) 0 

805 8 0 
1,730 2 0 
6,675 Hi 0 
1,-!30 11 0 
1,734 (j 0 

801 1 0 
v '1 9 3 a o 
~'867 13 0 
1,013 1\J 0 
1,060 5 0 
1,196 16 0 

33 0 0 

Yield by 
Amalgamation, 

FincGold. 

ozs. dwts. grs. 
1,622 11 0 
2,426 4 0 
(i,4()0 Hi o 
-1,10.) H 0 

G78 2 0 
4,508 10 {) 
2,090 10 0 
1,652 10 0 
-!,035 .j 0 

758 18 0 
1,-!(JU 10 0 
5,658 14 0 
1,212 12 0 
1,446 1 0 

079 0 0 
2,477 16 0 

735 8 0 
859 8 0 
898 14 0 

1,0~8 0 0 
28 6 0 

ozs. dwt. 
-133 5 

1,532 18 
1,8(i(i 0 
·) 163 ;J 
~,58-l 7 

2,~~~ ~ 
5:!0 0 

1,310 3 
687 17 
601 1-1 

2,434 15 
200 10 
472 8 
514 10 
75H 6 
(i60 2 
090 8 
387 1!) 
203 Hi 

23 15 

ozs. dwt. 
2,055 16 
3,f)58 17 
R,35(i Hi 
6,:328 17 

b;~~~ 1 ~~ 
2,B82 15 
2,1()1 10 
5,345 7 
1,44-G 15 
2,068 -1 
8,0IJ3 9 
1,-113 2 
1,018 H 
1,HJ3 10 
3,237 2 
1,395 10 
1,540 ] 6 
] ,285 13 
1,241 16 

52 1 

ozs. dwt. 
:-w 5 
H 18 
H 19 
12 l!J 
10 1 
10 1() 

12 12 
2:3 Hi 
1!) 17 
10 ll 
13 19 
20 H 
15 10 

6 4 
8 10 

14 4 
12 18 
12 6 
11 6 
16 9 

4 14 

Gro>s Value 
per ton. 

£ s. d. 
(i 8 3 
3 2 8 
3 2 10 
2 14 4 
2 2 8 
2 5 4 
2 13 1 
5 0 7 
4 3 8 
3 9 11 
2 18 
4 7 
3 5 5 
1 0 2 
1'15 9 
3 0 2 
2 14 2 
2 12 0 
2 7 9 
3 9 6 
0 18 6 

-----------·-----------·--------
53,012 14 0 44,935 8 0 19.189 2 64,124 10 13 23 2 19 2 



Battery. 

Bamboo Creel< ... 
Boogardie ... ... 
Coolgardie ... ... 
Cue ... 
. limbic Bur ... ... 
Kalgoorlie ... ... 
Laverton ... 
J\Iarble Bar ... ... 
J\feekatharra ... ... 
J\ft. Ida ... ... 
Norseman ... ... 
Ora Banda ... 
Payne's Find"· ... 
Peak Hill ... ... 
St. Ives ... ... 
Sandstone ... ... 
Warriedar ... ... 
Wiluna ... ... 
Yalgoo ... ... 
Yarri ... ... 
Youanmi ... ... 

Bamboo Creek 
Boogardie 
Coolgardie ... 
Cue 
Laverton 
Jimble Bar 
Kalgoorlie ... 
Meekatharra 
Norseman ... 
Ora Banda 
Payne's Find 
Peak Hill 
Sandstone 
St. Ives 
Warriedar 
Wiluna 
Yarri 
Youanmi 
Yalgoo 

32 

SCHEDULE 4. 

Direct Purchase of Tailings. 

Battery. Tons 
purchased. 

846 
4,073! 
6,126! 
5,543!!-
3,022 
2,019i!-
5,880k 
3,322t 
1,937! 
5,401! 

839.';-
884" 

2,168 
1,959 
2,075t 

959!!-
7731;-
165-

1,035,I 

49,033 

SCHEDULE 5. 

Amount. 

£ s. d. 
1,833 8 9 
5,520 1 6 
5,241 10 10 
5,879 2 10 
2,021 17 3 
1,928 17 3 
5,923 3 9 
3,786 6 9 
1,897 2 5 
7,893 18 4 

118 16 10 
1,117 6 6 
1,701 17 5 
1,271 7 10 
2,295 6 8 
2,073 13 2 

727 0 3 
24 18 7 

702 17 2 

51,958 14 1 

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

' Tailing payable. Tailing unpayable. Refractory tailing. 
- --·~--~~------- -----~ ----

Tons; I Gross Contents. Tons. I Gross Contents. Tons. I Gross Contents. 

ozs. dwt. grs. ozs. dwt. grs. ozs. dwt. grs. ... 1,133t 431 13 0 16 1 12 0 ... ... ... 3,731! 1,459 16 0 896j 72 17 0 
"i19:} 

... ... 6,163 1,535 10 0 3,399J 304 12 0 25 18 0 ... 5,2<11! 1,859 8 0 3,318 303 15 0 ... .. . ... 1,926;\ 550 19 0 182! 21 4 0 23 3 4 0 ... 6,28lt 1,827 6 0 4,621 400 3 0 42 9 17 0 ... 3,100'} 780 4 0 1,106 106 1 0 ... ... 
... ... ... 

"999'/ 
.. . 1,580! 539 0 0 ... 3,677! 1,225 17 0 84 6 0 

i,'515n 
... ... .. . ... ... .. . 687 17 0 

... 2,098! 565 10 0 496;\ 36 4 0 ... .. . 

... 4,7211 2,271 6 0 1,978.1 163 9 0 ... .. . ... 1,003! 153 8 0 584! 47 2 0 ... .. . 

... 883! 225 0 0 4,3251 234 14 0 18! 12 14 
01 ... 1,927 460 10 0 566! 54 0 0 .. . ... 

. .. 2,457 635 3 0 1,493} 121 3 0 ... ... ... 1,745 648 5 0 135l; 11 17 0 .. . ... 

... 2,015 671 13 0 181 18 15 

~I "io11 
... 

.. . 1,052! 270 11 0 799! 68 18 48 10 0 

.. . 516 109 4 0 59:JI 24 17 1841 69 15 0 

... 98! H H 0 102! g 1 ... . .. 
49,774! 1 15,704 17 0 25,796?1- 2,084 10 01 3,585! 1,396 1.5 0 

Totals. 

Tons. / Gross Contents. 

ozs. dwt. grs. 
1,149'1 433 5 0 
4,628} 1,532 13 0 
9,682! 1,866 0 0 
8,559! 2,163 3 0 
2,132 584 7 0 

10,944t 2,237 6 0 
4,2061- 886 5 0 
1,580t 539 0 0 
4,677t 1,310 3 0 
1,515k 687 17 0 
2,595 601 14 0 
6, 700t 2,434 15 0 
1,588} 200 10 0 
5,227¥ 472 8 0 
2,493! 514 10 0 
3,950! 756 6 0 
1,880! 666 2 0 
2,196 690 8 0 
1,953!" 387 19 0 
1,294} 203 16 0 

2001 23 15 0 

79,156! I 19,186 2 0 
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SCHEDULE I. 
Return showing Number of Tons GTushed, Gold Yield by Amalgamation, Average 'f>er 'Ton in 8hillinys, and Total Value 

for Year 1933. 

Battery. 

--

B 
B 
c 
c 

am boo Creek ... 
oogardie ... ... 
oo1gardic 000 ... 
ne ... . .. 

Jimble Bar ... 
K algoorlie 000 ... 
Laverton oo• oOO 

arble Bar oo• 

ieckatharra oo• 

lit. Id a oo• oOO 

Norseman oOO ... 
Ora Banda ... 
Payne's Find 000 

Peak Hill 000 ... 
Sandstone 000 000 

St. Ives 000 000 

Warriedar 000 oo• 

Wiluna 000 oo• 

Yarri ... ... 
Youanmi ... . .. 
Yalgoo ... oo• 

Total 

am boo B 
B 
c 
c 
l 
.J 
] 

M 
N 
0 
I 
s 
s 
v 
w 
y 
y 

Creek 
oogardie ... 
oolgardie ... 
ne ... . .. 

Calgoorlic ... 
imblc Bar ... 
~averton ... 

eekatlutrra 000 

orseman oOO 

ra Banda ... 
'oak Hill 000 

'andstone 000 

't. Ives 000 

iVarriedar ... 
iluna 000 

arri 000 ... 
algoo 000 

Total 

... 

... 

... 

... 

... 

... 

... 

... 
000 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

000 

Battery. 

... ... 

... ... 

... 000 

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 
oOO ... 
... ... 
... ... 
... 000 

... ... 

... ... 
000 . .. 
... 000 

... ... 

... . .. 

... . .. 

... 000 

000 . .. 
... . .. 
... 000 

... ... 
000 000 

... ... . ... ... 

... 000 

... . .. 

... ... 
oo• 000 

... ... 

... ... 
000 000 

... ... 

. .. . .. 

... 000 

... 000 

000 ... 

. .. ... 
oOO ... 
... . .. 
. .. ... 
. .. . .. 
. .. . .. 
. .. . .. 
oOO 000 

... ... 

. .. ... 

. .. ... 
oo• ... 
... ... 
oOO 000 

... . .. 
oOO 000 

000 ... 

... ... 

Tons Crushed. 
Gold Yield 

Bullion. I Y alue per Ton. Total Value. 

Fine ozs. 
1,328· 00 1,914·15 
5,363·21) 2,862·30 

11,276·75 7,657. 35 
9,778·50 4,914·40 
2,241·00 799·95 

12,722 ·25 5,318·80 
4,773·00 2,473. 32 
1,793·00 1,949 ° 55 
5,406·25 4,760·45 
1,755·50 895·40 
2,997 ·25 1,730·10 
7,823·75 6,675. 80 
1,830 ·25 1,430· 55 
6,271·50 1,734·30 
4,562·75 2,923·15 
2,827 ·75 801·05 
2,232·00 867·65 
2,574·75 1,013·95 
1,608·75 1,196·80 

227·00 33·45 
2,222 ° 75 1,060· 25 

91,616·00 53,012.72 

SCHEDULE 2. 
'J'ailinyo 'I'reatment fnr 1933. 

Tonnage. 
I 

Yield. 

-

:F'ine ozs. 
. .. 1,380 60()· 97 
. .. 5,356 1,155·46 
. .. 13,434 1,737. 74 
. .. 8,195 1,375·33 
. .. 13,500 2,030 ·13 
. .. 2,990 911· 30 
. .. 2,200 :no·53 
. .. 3,520 812·85 
. .. 3,320 485·54 
... 7,725 1,991· 74 
oo• 5,985 455·80 
. .. 4,444 793·86 
. .. 3,772 548·55 
... 1,585 299·57 
000 2,405 782·59 
000 2,970 247:31 
... 1,370 165·14 

... 84,151 14,770·41 

SCHEDULE 3. 

I 

s. d. £ 
103 9·13 6,890·94 

38 4·89 10,304·28 
48 10·76 27,566·46 
36 0·23 17,691· 84 
25 8·41 2,879·82 
30 1·22 19,147 ° 68 
37 3·97 8,903·95 
78 3·43 7,018·38 
63 4·38 17,137 62 
36 8·56 3,223·44 
41 ()·76 6,228· 36 
61 5·22 24,032·88 
56 3·40 5,149·98 
19 10·94 6,243·48 
46 1·49 10,523·34 
20 4·73 2,883·78 
27 11·91 3,123 ·54 
28 4·21 3,650·22 
53 6·78 4,308 48 
10 7·32 120·42 
34 4·08 3,816·90 

41 8·00 
I 

190,845·79 

Value. I Premium. 

£ £ 
2,558· 67 2,120·36 
5,416·25 3,462·97 
7,452 ·03 5,904·54 
6,208·69 4,406·18 
8,450·71 7,209·97 
3,283·74 2,924·69 
1,573 ° 79 1,236·34 
3,568·61 2,588·29 
2,080·57 1,628·64 
8,739·04 6,704·39 
1,936 ·51 1,558·72 
3,703 ° 69 2,366 ·97 
2,384·27 1,779 ° 82 
1,291·56 934·41 
3,325 ·56 2,831·19 
1,110·82 843·37 

701·34 603·84 

63,785 ° 85 I 49,104·69 
'----

£112,890.54 

Return showing Number of Parcels treated and 'I'ons crushed at 8tate Batteries for Year 1933. 

llattery. No. of I Parcels 
Crushed. 

""--~ ·~--·---· 

25 
156 
357 
223 

20 
394 
168 

68 
130 

28 
120 
127 

43 
65 
45 

118 
5(1 
48 

101 
37 

9 

Bamboo Creek 
Boogardie .. . 
Coolgardie .. . 
Cue... . .. 
Jimble Bar 
Kalgoorlie ... 
La\erton 
Marble Bar 
l\Ieckatharra 
~ft,. lda .. . 
Norseman .. . 
Ora Hanrla 
Payne's Find 
Peak Hill .. . 
St. Ives .. . 
Sandstone .. . 
'Varriedar .. . 
'Viluna .. . 
Yalgoo .. . 
Yarri .. . 
Youanmi .. . 

C 
lolns 

1 
Amalgamation, 

rns tee . Bul1ion. 

Yield by 
Amalgamation, 

FineGold. 

of Tailing (in-
cluding refractory 

tails), 

Total Contents 
of Ore, 

Fine Gold. 
per ton, 

Fine Gold. 
Groes Value 

per ton. 

I 
, I Yield by I 

I 

Gross Contents I 

Fine Gold I 

AYerage 

~···-~-·------·-··-· __ .:._ __ ~ 
ozs. dwt,. grH. ozs. dwts. grs. ozs. dwt.. ozs. dwt. ozs. dwt. 

1,328 1 ,(Jl4 3 0 1,622 11 0 +33 5 2,055 16 :JO 5 
5,363j 2,862 7 0 2,42(l 4 0 1,532 l:l 3,(158 17 14 18 

1l.27H' 7,657 7 0 0,4\JO Hl 0 1 ,8(}(\ 0 8,350 Hi U I 9 
0,880~ 4,\JU ~ 0 +,Hl.> H 0 ., 163 :l 0,:328 17 12 19 
2,511 nw HJ o o7s 2 o _,58+ 7 1 ·>6·1 9 10 1 

1!:~nr ~:m 1~ g ~:gg~ ~g 8 2,~~;, g ~:~~~ ~g ~~ ~~ 
1,843 1,()49 11 0 1,652 10 0 5:39 0 2,Hl1 10 2:3 16 
5,~2,QJ 4,760 \J o +,035 + o 1,:no H 5,3+5 7 J!l 17 
1,100~ 895 8 0 758 18 0 (\87 17 ],+J(l 15 ](} 11 
2,0H7l 1,730 2 0 l,+Ho 10 0 601 14 2,068 4 13 19 
7,854l 6,675 10 0 5,658 14 0 ') ·134 15 8,0113 il 20 14 
1,380} 1,430 11 0 1,212 12 0 _,200 10 1,4l:l 2 15 10 
U,185! 1,734 6 0 1,H6 1 0 472 8 !,illS n 6 4 
2,827'1 801 1 0 079 0 0 514 10 1,193 10 8 10 
4,562~ ') <)9') 3 0 2,477 16 0 75il 6 3 "37 2 14 ·1 
2,182 -'867 13 o 735 s o Mo 2 1:sns 10 12 18 
2,52Ui 1,013 1\J 0 859 8 0 UilO 8 1,540 16 12 6 
2,282:! 1,060 5 0 898 14 0 387 HI l ,285 13 11 6 
1,513~ 1,196 1(} 0 1,038 0 0 203 16 1,241 ]6 16 g 

227 33 9 0 28 (J 0 23 15 52 1 4 14 

£ s. d. 
(\ 8 ;j 

3 2 8 
3 2 10 
2 14 •l 
2 2 8 
2 G 4 
2 13 1 
5 0 7 
4 3 8 
3 9 ll 
2 18 7 
4 7 3 
3 5 5 
1 6 2 
1 ~ 15 9 
3 0 2 
2 l4 2 
2 12 0 
2 7 \) 
3 9 6 
0 18 6 

~·--~-1---~---1·-~----·--~1--·-------- -------~-1--~~~1-~---
91,834 53,012 H 0 44,935 8 0 19,189 2 64,124 10 13 23 2 19 2 



Battery. 

Bamboo Creek ... 
Boogardie ... ... 
Coolgardie ... ... 
Cue ... 
.Jimble l~ar ... ... 
Kalgoorlie ... ... 
Laverton ... 
Marble Bar ... ... 
llfeekatharra ... ... 
J\It. Ida ... ... 
Norseman ... 
Ora Banda ::: ... 
Payne's Find ... 
Peak Hill ... ... 
St. Ives ... ... 
Sandstone ... ... 
Warriedar ... ... 
\Yiluna ... ... 
Yalgoo ... ... 
Yarri ... ... 
Youanmi ... ... 

Bamboo Creek 
Boogardie 
Coolgardie ... 
Cue 
Laverton 
Jimble Bar 
Kalgoorlie ... 
Meekatharra 
Norseman ... 
Ora Banda 
Payne's Find 
Peak Hill 
Sandstone 
St. Ives 
Warriedar 
Wiluna 
Yarri 
Youanmi 
Yalgoo 

32 

SCHEDULE 4. 

Di1·ect Pu1·chase of Tailings. 

Battery. 

SCHEDULE 5. 

Tons 
purchased. 

846 
4,073:}; 
6,126:}; 
5,543! 
3,022 
2,019! 
5,880~ 
3,322! 
1,937:}; 
5,401~ 

839! 
884" 

2,168 
1,959 
2,075! 

959!/; 
773.\-
165" 

1,035} 

49,033 

Amount. 

£ s. d. 
1,833 8 9 
5,520 1 6 
5,241 10 10 
5,879 2 10 
2,021 17 3 
1,928 17 3 
5,923 3 9 
3,786 6 9 
1,897 2 5 
7,893 18 4 

ll8 16 10 
1,ll7 6 6 
1,701 17 5 
1,271 7 10 
2,295 6 8 
2,073 13 2 

727 0 3 
24 18 7 

702 17 2 

51,958 14 1 

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

' Tailing payable. Tailing unpayable. Refractory tailing. 
-- ····--------~---- ----

Tons; j Gross Contents. Tons. [ Gross Contents. Tons. I Gross Contents. 

ozs. d wt. grs. I ozs. d wt. grs. ozs. d wt. grs. ... 1,133t 431 13 0 16 1 12 0 ... .. . ... 3,731t 1,459 16 0 8961 72 17 0 
"i191 

... 
... 6,163 1,535 10 0 3,399} 304 12 0 25 18 0 ... 5,2 1U! 1,859 8 0 3,318 303 15 0 ... .. . ... 1,926! 559 19 0 182! 21 4 0 23 3 4 0 
... 6,2811 1,827 6 0 4,621 400 3 0 42 g 17 0 
... 3,100.'! 780 4 0 1,106 106 1 01 i,'58ot 

.. . ... 
i,'imt 

... 
"999l 

... 539 0 0 ... 1,225 17 0 84 6 0 
i,'515t 

... 
... ... ... .. . .. . 687 17 0 
... 2,098! 565 10 0 496!t 36 4 0 ... ... ... 4,721t 2,271 6 0 1,978.'! 163 9 0 .. . ... 
... l,003t 153 8 0 584! 47 2 0 ... .. . 
... 883! 225 0 0 4,3251 234 14 0 181 12 14 

01 ... 1,927 460 10 0 566-' 54 0 0 ... ... 
... 2,457 635 3 0 1,4931 I 121 3 0 ... ... 
... 1,745 648 5 0 135! 11 17 0 ... ... ... 2,015 671 13 0 181 18 15 

~I 
.. . ... 

... 1,052~· 270 11 0 799! 68 18 JOlt 48 10 0 

.. . 516 109 4 0 593k 24 17 1841 69 15 0 ... 98} H 14 0 102! 9 1 ... .. . 
49,774} 15,704 17 oj 25,796t 2,084 10 0 

I 
3,585! 1,396 15 0 

Totals. 

Tons. J Gross Contents. 

ozs. dwt. grs. 
1,149.1 433 5 0 
4,628! 1,532 13 0 
9,682t 1,866 0 0 
8,559! 2,163 3 0 
2,132 584 7 0 

10,944! 2,237 6 0 
4,206-i 886 5 0 
1,580! 539 0 0 
4,677! 1,310 3 0 
1,515!· 687 17 0 
2,595 601 14 0 
6,700! 2,434 15 0 
1,588! 200 10 0 
5,2271 472 8 0 
2,493!· 514 10 0 
3,950} 756 6 0 
1,8801 666 2 0 
2,1\lO 690 8 0 
1,953! 387 19 0 
1,29-!t 203 HI 0 

200} 23 15 0 

79,156! I 19,186 2 0 



Plant. 

Bamboo Creek 
Boogardie .. . 
Coolgardic .. . 
Cue 
Darlot 
.Jimble Bar 
Kalgoorlie .. . 
Laverton .. . 
Linden 
Marble Bar 
Meekatharra 
Mt. Irla ... 
}It. Sir Samuel 
}Iulline 
Norseman ... 
Ora Banda 
Pa vue's l!'ind 
Peak Hill 
Pingin 
Sandstone ... 
St. Ives 
Tuckanarra 
Warriedar 
\Viluna 
Yarri 
Yonanmi 
Yalgoo 

Tin Plant­
Greenbushes 

Plant. 

Barn boo Creek .. . .. . 
Boogardie ... ... . .. 
Coolgardie ... ... .. . 
Cue ... ... .. . 
Jimble Bar ... .. . 
Laverton ... .. . 
ltfeekatharra . .. .. . 
Mt. Ida ... ... 
Norseman ... ... . .. 
Ora Banda ... . .. 
Peak Hill ... ... ... 
Payne's Find . . . . .. 
Sandstone ... ... . .. 
St. Ives ... ... 
Warriedar ... ... • .. 
Wiluna ... ... .. . 
Yalgoo ... ... .. . 
Kalgoorlie ... ... .. . 
Yarri ... ... .. . 
Revenue Snspense Account 

Tonnage. 

1,328 
5,363. 25 

11,276· 75 
9,778·50 

2,241 
12,z:~·25 
4,tt.) 

1,793 
5,406 ·25 
1,755·50 

2,997·25 
7,823. 75 
1,830. 25 
6,271· 50 

4,562 ·75 
2,827 ·75 

1\fanage­
ment. 

£ s. d. 
127 lD 
246 1 4 
4i8 H 10 
289 9 10 

125 3 0 
586 1 0 
495 0 0 

266 2 {) 
268 2 0 
237 1 :3 

271 0 :3 
:302 1 6 
156 2 4 
250 4 11 

Wages. 

£ s. d. 
554 15 8 

1,173 0 0 
1.881 11 10 
1.155 0 0 

801 0 (I 
1.!131 4 6 
1,282 0 ti 

737 1 0 
1,411 3 8 

755 0 9 

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

Stores. 

£ s. d. 
29:3 17 0 
804 0 0 

2,08:3 10 4 
1,549 2 4 

208 5 7 
2.457 14 0 

ll27 10 6 

508 2 (i 
1,353 :3 4 

255 1 0 

i ·working 
i Total I 
I Expenditure. 

£ 
076 

') •)•)3 

4;44:3 
2.99:3 

s. d. 
12 a 

1 4 
17 0 
1~ 2 

1,184 8 7 
4.1l75 0 0 
2.705 0 0 

1,511 6 6 
3,032 9 u 
1.247 3 0 

MILLING AND TIN 

Cost 
per ton. 

s. d. 
H 8·4 
8 3·4 
7 10·3 
6 1·5 

10 1·4 
7 9·8 

11 4·1 

17 4·9 
11 :3·0 
14 2·2 

Repairs and 
Renewals. 

£ s. d. 
119 5 0 
225 ]() :3 
309 2 0 
284 2 4 

87 -1 (j 
6()9 18 8 
172 2 -± 

100 ~ () 
406 3 9 
1:l2 o a 

Sundries. 

£ s. d. 
123 10 11 
305 5 5 
630 4 0 
472 'l 0 

131 5 6 
635 0 0 
251 2 4 

H2 4 10 
:no 3 3 
138 0 6 

I 
Gross I 

Expenditure. 1 

£ s. d. 
1,219 8 
2,783 17 0 
5,383 3 0 
3,749 16 0 

1,352 18 7 
6,279 18 3 
3,128 4 8, 

1,762 H 10 
3,757 1() 0 
1,517 :3 9 

Cost 
per ton. 

s. d. 
18 4·1 
10 4·5 

9 6·3 
8·1 

12 0 s 
9 10·5 

13 1·3 

19 7·9 
13 1·3 
17 :l·3 

Receipts. 

£ s. d. 
637 5 1 

2,456 4 3 
5,598 19 7 
4,846 18 2 

57 6 3 
1,505 3 10 
5,406 9 7 
2,4:35 12 4 

()5 3 6 
1,051 1 9 
2,618 3 10 

745 0 0 
32 9 3 
23 13 9 

1,046 2 6 619 9 1,936 4 () 12 11·:3 336 0 0 205 0 2,477 5 3 16 6·7 1,777 0 6 
1,95:3 5 3 962 1 ll 3,217 8 6 8 ;j ·1 242 1 549 3 4,008 14 1 10 3 ·1 :3,28:3 18 2 

611 3 8 418 5 2 1,185 11 2 12 11·7 154 1 10 129 2 1,468 15 4 16 0·6 943 1 3 
1,35:?. 8 4 826 2 (\ 2,428 15 7 11·3 368 1 8 351 1 2 3,147 18 10 0·7 2,392 11 4 

10 0 0 
299 2 11 1,492 1 8 657 0 4 2,448 4 11 10 8·7 179 2 0 302 0 0 2,929 6 11 12 10·7 2,249 9 10 
200 4 926 2 657 1 6 1,783 8 6 12 7·3 162 0 G 204 1 11 2,149 10 11 15 2·4 1,442 H 9 

Receipts 
per ton. 

s. d. 
9 7·1 
9 1·9 
~) 11·1 
9 6·9 

13 5·2 
8 5·9 

10 2·4 

11 8·7 
n s-2 
8 5·7 

11 10·3 
8 4·7 

10 3·6 
9 2·6 

9 10·3 
10 2·4 

Profit. 

£ s. d. 

215 16 7 
1,097 1 8 

57 6 3 
152 5 3 

65 :3 

32 [) 3 
23 13 9 

10 0 0 

Loss. 

£ s. d. 
582 3 1 
327 12 9 

873 8 8 
692 12 4 

711 13 
1,139 12 2 

772 3 9 

700 4 9 
724 15 11 
525 14 1 
755 7 3 

679 17 
706 16 2 

41 0 6 J1 0 6 
2,232 163 .. i9 6 623 2 6 321 4 3 1,108 () 3 9 11·6 259 0 9 159 1 6 1,526 ... 8 6 13 7·5 1,089 6 2 9 9·1 437 2 <1 
2,574·75 228 0 3 499 1 11 267 1 1 99·1 3 3 7 8·6 125 1 6 202 0 6 1,321 5 3 10 3·1 1,193 13 2 9 3·2 127 12 1 
1.608·75 161 19 9 698 H 6 336 16 3 1,197 10 6 14 10·5 118 1 8 153 15 7 1,461l 7 9 18 3·1 701 2 0 9 10·0 678 5 9 

'227 43 6 8 79 3 4 37 2 8 159 12 8 14 0·8 f) 1 6 10 2 6 178 10 8 15 9·0 73 7 7 6 5·5 105 9 1 
2,222·75 157 :3 517 1 4 321 1 8 995 6 8 11·4 208 ., 8 118 1 4 1,321 10 I 11 10·6 1,097 10 10 9 10·4 223 19 9 

l-----l-----~-----l-----l'----l-----l-----------l-----1----·l--1-5-1 
... i'--1

-
5
--1----

91,616 5,353 1 21,480 15 0 15,863 6 0 142,697 ... 2 4,705 8 4 5,531 ~) 10 52,93-1 0 271 43,865 12 4~---.. -. -- 1,696 1 10 10,764 10 

26 2 o . o I .. . .. . 24 1 2 

l--9-1-,0-1_6 ___ l--5,_3_5_3_1--l-2-1-,4-8_0_1_5 __ 0_1,_1_5_,8_6_3:___6_0_142,697 2 9 3·6 -4-,7-0_5_8---!-,5,531 9 10 152.900 D I 11 0·7 4Z,867 12 41 9 6·5 ,.1,606 1 10 10,788 11 3 

I Tonnage. I 
1,380 
5,356 

13,434 
8,195 
2,990 
2,200 
3,520 

3,320 
7,725 
5,985 

4,444 
3,772 
1,585 
2,405 
1,370 

13,500 
2,970 

~Manage­
ment. 

~8 1~· d4 I 
107 10 5 
198 13 9 
202 10 7 
162 8 1 
121 11 9 
101 16 4 

94 11 4 
206 9 10 
158 15 6 

41 16 5 
139 1 8 
108 10 11 

28 0 0 
59 8 11 
51 10 6 

260 4 2 
168 17 9 

Wages. 

£ s. d. 
420 13 4 
834 19 3 

2,242 3 9 
1,212 1 7 

591 2 2 
367 18 10 
604 8 11 

543 18 7 
1,331 18 9 
1,081 7 8 

780 7 6 
654 17 1 
198 15 0 
482 16 4 
264 3 9 

1,643 16 11 
359 2 1 

SCHEDULE 7. 
Statement of Receipts and Expenditure for Year ended 31st December, 1933. 

Assays. 

£ s. d. 
97 11 0 
85 H 11 

142 2 0 
230 7 5 

66 19 7 
96 10 8 
58 2 10 

62 2 6 
89 6 5 
65 9 11 

164 5 7 
111 5 3 
116 5 6 

48 19 0 
62 12 5 

217 4 0 
71 3 9 

Stores. 

£ s. d. 
166 5 4 
464 2 6 
868 5 7 
600 14 10 
486 1 11 
197 3 4 
215 9 8 

341 9 8 
580 15 5 
511 7 0 

423 0 2 
447 12 1 
104 13 2 
231 1 3 
108 8 9 
815 3 11 
354 9 5 

I w~~~~~g [ 
Expenditure. 

£ s d 
753 2 0 

1,492 7 1 
3,451 5 1 
2.245 14 5 
1,306 11 9 

783 4 7 
979 17 9 

1,042 2 1 
2,208 10 5 
1,817 0 11 

41 16 5 
1,506 14 11 
1,322 5 4 

447 13 8 
822 5 6 
486 15 5 

2,936 9 0 
953 13 0 

TAILING. 

Cost. 
per ton. 

s. d. 
10 10· 9 

• 5 6·8 
5 1·6 
5 5·7 
8 8·8 
7 1·4 
5 0·7 

6 :3·3 
5 8·2 
6 0·8 

6 ... 9·3 
7 0·1 
5 7·7 
6 10·0 
7 1·2 
4 4·2 
6 5·0 

I 
Repairs and I . 'I Gross I Renewals. Sundrres. Expenditure. 

I 
£ s· d. 

106 19 2 
9 4 3 
... 

4 14 10 
13 3 6 
12 13 4 
13 10 4 

90 6 5 
46 15 6 

1 12 0 
122 12 6 

21 5 0 
7 15 10 

55 7 0 
1 12 6 

26 5 10 

£ s. d. I £ s. d. 
60 18 7 920 19 9 

178 9 3 1.680 0 7 
403 12 6 3,R54 17 7 
257 17 5 2,508 6 8 

53 3 7 1,372 18 10 
74 9 4 870 7 3 

121 10 1 1,114 18 2 

112 7 10 
232 4 11 
156 13 6 

1,244 16 4 
2,487 10 10 
1,973 13 7 

136 18 
141 12 

56 13 
88 8 
58 8 

413 10 
136 19 

41 16 5 
9 1,645 5 8 
8 1,586 10 6 
1 525 11 9 
5 918 9 9 
9 610 11 2 
6 3,351 12 0 
1 1,116 17 11 

Cost 
per ton. 

s. d. 
13 4·1 

6 3·2 
5 8·8 
G 1·4 
D 2·2 
7 10·9 
6 4·0 

7 5·9 
6 5·6 
6 7·1 

7 4·8 
8 7·7 
6 7·6 
7 7·6 
8 10·9 
4 11·5 
7 6·2 

Receipts. I Receipts per ton. 

£ s. d. 
2,654 18 2 
4,126 13 8 
8,222 17 1 
5,880 18 5 
4,084 17 0 
1,452 13 6 
3,788 11 7 

6 2 4 
2,062 6 5 
7,381 18 3 
2,838 16 2 

3,990 2 10 
2,516 7 () 

490 12 0 
3,451 1 8 

679 10 11 
9,498 14 2 
1,166 2 10 
2,000 0 0 

s. d. 
38 2·1 
15 4·9 
12 2·9 
14 4·2 
30 7·9 
13 2·4 
21 6·3 

12 5·0 
19 1·3 

9 5·8 

17 11·2 
13 4·5 

6 2·2 
32 10·2 

9 11·0 
14 0·8 

7 10·2 

Profit. 

I 
£ s. d. 

1,733 18 5 
2,446 13 1 
4,367 19 6 
3,372 11 () 
2,711 18 2 

582 6 3 
2,673 13 5 

6 2 4 
817 10 1 

4,894 7 5 
865 2 7 

2,344 17 2 
929 17 3 

2,532 11 11 
68 19 9 

6,147 2 2 
49 4 11 

2,000 0 0 

Loss. 

£ s. d. 

41 16 5 

34 19 7 

l--------l-------l-------·l-------l-------l--------l-------l-------l--------l-------l-------l--------l-------l-------l--------
533 18 0 2,683 18 3 27,825 4 9' 84,151 2280 10 3 13,614 11 6 1, 786 2 9 6,916 4 0 24,597 8 6 5 10·1 6 7. 3 66,293 4 9 15 9·7 38,544 16 2 76 16 2 
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DIVISION IV. 

Annual Progress Report of the Geological Survey 
Australia 'for the Year ended 31st December, 

of Western 
1933. 

I have the honour to submit for the information 
of the Hon. the Minister for Mines my report on 
the work of the offlcers of the Geological Survey 
for the year 193:i. 

STAFF. 
The personnel of the Staff has remained un­

changed from that of the previous year, and still 
remains at two field officers, one technical assistant 
and a messenger. 

1~IELD WORK. 
Go~:ernment Geologist.-! 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 tl1e gold discovery at Wannaway and Yiniding 
Creek, and the \Vater Supply foT the Margaret 
l~iver Butter ]'actory. 

'l'he increasing number of inquiries also calls for 
moTe time in the office. 

F. B. Peldtmctnn, Pielil Geologist.-vVith the ex­
ception of a short time in the field investigating 
the occurrence of glanconite sands at Gingin, a 
copy of which with maps is appended, practically 
the whole of the rest of the year was occupied on 
his report on Kalgoorlie. 

F. G. Forman, B.Sc., Assistant Geologi-st.-In 
January, Mr. Form an 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. J;'rom 
March to September Mr. :V'orman acted as Lecturer 
in Geology at the "Cniversity of vY.A. during the 
absence of Professor Clarkc. From September to 
the end of November he was engaged in an exam­
ination of the Ingliston Consols Extended, the lng·­
liston Alberts, and the Lady Central Gold Mines at 
Meekatharra. During December he investig·aterl 
and rep·orted on the prospects of boring for deep 
]earls on the Greenbnshes Tinfield. 

HEAD OFFICE. 
F. Annstnmg, B .. Sc., Technica.l .As·sistant.­

'l'houghont the year there has been an increased 
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 recent 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 Exhibition" 
held in Government House Ballroom; and a;;sistecl 
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.I.R Catalogue of Scien­
tiflc Periodicals. As entries for the Supplement to 
the Catalogue were being called for, lVliss Annstron,; 
eompiled 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 since Mr. Jutson handed in his re­
\'isecl manuscript, many changes have been made 
in the geological boundaries of the State, which 
necessarily adrled largely to the amount of work 
attached to re-editing. J\1isf' Annstrong has been 
in charge of this work, and was able personally to 
finalise with Mr. Jutson any alterations and arlrli­
tions when she was passing through Melbourne on 
her return from her annual leave. 

Tn addition to the general routine work of the 
orrice, Miss Armstrong has dealt with the corres­
pondence, made petrological determinations for the 
general public, and kept np to date the cross refer­
cming of all articles on Australian geology pub .. 
lished in scientiflc journals. 

PETROLOGICAL WORK. 
The petrological work in determining rocks for 

both office and the public was carried out by Mr. 
T~orman and Miss Armstrong, depending on the 
class of work. 

'!'he reports or summaries of the reports ansmg 
from the field work are attached, except in such 
instances when they were made for pm·ely depart­
mental use. 

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

T. BLATCHFORD, 
Government Geologist. 



I.-THE GLAUCONITE DEPOSI'l'S AT GINGIN, 
SOUTH-IVEST DIVISION. 

(F. R. I<'eldtmann.) 

Introduct,ion.-The chalky limestones at Gingin, in 
particular those capping One Tree ancl :M:olecap 
hills, were worked many years ago as a source of' 
industrial lime. At a later date some attempt was 
made to utilise for agricultural purposes the phos­
phatic nodules which occur ut several horizons in 
the Cretaceous rocks, but are particularly numerous 
in a zone occuning 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-eastern slope of l\Iolecap, 
but the deposit proved to be \too narrow to be 
worked profitably. Recently, attention was drawn 
to the greensand beds as a source of the mineral 
glauconite (KMgFe, (SiOJ,. 3H,O), 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 Greg01·y, Brown, and Goczel, but although 
it has been of considerable interest to geologists, not 
only on account of the economic possibilities of the 
rocks, but also because of the abundant fossil re· 
mains found in the chalk, but little detailed geolog­
c;al mapping has been attempted. In 1909 and 1910 
the area was examined by Mr. L. Glauert in con­
nection with the limestone deposits, and a brir)f 
description of the geological features was given h,v 
him in the Annual Report of the Sun'ey for 1910 
(pages 29 and 30), and also in Bulletin 36, the latter 
report being accompanied by a small map and sec­
tion on a scale of a mne to the inch. At the time of 
Mr. Glauert 's examination, the lower bed of 
glauconitic sandstone, usually known as the Lower 
Qyeensand, was not exposed in a sufficiently un­
weathered state, in the area examined by him, to 
he identified and separated from the underlying 
shales. 

A brief description of the geology of the Gingin 
area. accompanied by a geological section, was given 
bv Dr. E. S. Simpson in his description of the 
o~currence of the rare mineral gearksutite on Loc. 
4!57, about 1 %miles east of Gingin. (Mineralogical 
lVIaga11ine, May 1920, Vol. XIX, No. 89, pages 
23-39.) The existence of the lower greens and was 
recognised• by Simpson, who assigned to it a thick­
ness of 100 feet. 

The district was visited in 1930 by my colleague, 
Mr. F. G. Forman, in connection with an investi­
gation by officers of the Department of Agriculture 
of the affection of c;tock bv a disease known as 
"Gilwin Rickets." Mr. F;rman's description of 
the ;;,ology of the district on pages 8 ancl 9 of the 
Annual Progress Report of the Survey for 1930 
covers a somewhat wider area than that described 
by Mr. Glauert. 

Locatjon anrl Tovogra11liy.-The small farming· 
town of Gingin is situated on the Midland Railway 
Comnany's line to Geraldton, about 50 miles bv rail, 
north of Perth. It lies on both sides of Gingin 
Brook which, north-east of the town, flows in a 
sonth-south-westerlv direction but makes an abrupt 
U-shaped bend to' the east where it is joined by 
Moom1a Brook before flowing in a west-south-west­
erly direction through and west of the town. 
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'l'he country around Gingin is strongly undulat­
ing, particularly north and south-east of the town. 
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. '!'he most 
prominent hills near the town are Moorgup, about 
11/2 miles south-east of the railway station, and 
about 667 feet above sea-level; Molecap, rathm· 
more than half a mile sonth-east of the station 
and about 510 feet above sea-level; One Tree Hill, 
lYJ, miles north-north-west of the station and about 
,)1:'5 feet above sea-level; and Ginginup, 21,11 mile11 
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 Gingin is Poison Hill or 
Udoiniup, about four miles north-north-west of the 
rail'IYay station, and 724 feet above sea-level. This 
hill has a steep escarpment facing north and north­
west. 

Geology.-Gingin lies in an area of Cretaceous 
rorks, 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 ar~ 
known to occur at Dandnrag·a and Yatheroo, abou1' 
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 Dandarag·a and Gingin 
rocks form parts of a continuous area is uncertain. 
In view of the economic pos::;ibilities 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 
Rang·e scarp, which strikes about north-north-west 
anr1 is considered, on topographical and other evi­
rlence, to be a fault scarp, In the Gingin area, the 
western boundary probably lies a short distance 
west of Poison Hill and One Tree Hill. East of 
Gine;in the Cretaceous rocks probably extend to 
~Yithin a short distance of Moolinbeenie, where, I 
was informed orally by Dr. Simpson, small outliers 
of nroba bly Cretaceouq ro0ks overlie tbe e-ranitn. 
The positions of the northern and southern bound­
aries are quite unknown. 

The general sequence of the Cretaceous rocks at 
Gingin, in descending order, appears to he:-

1. The Upper Greensand or glau.conitic sand­
stone. 

2. The chalk. 

B. The Lower Greensand or g·lauconitic sand­
stone. 

4~. Rhale and micaceous sandstone with little or 
no glanconite. 

A cc urate determination of the boundaries of the 
heels. their thickness, and the direction and degree 
of their dip is somewhat difficult, as over the 
gTeater part of the area they are obscured by soil, 
sand or ironstone gTavel. In plac0s their approxi­
mnt0 position may be recognised by the character 
of the soil, the chalk, in Dm'ticulal'. giving rise to a 
fine black soil easily disting·nished from the red 
somewhat coarse and snnrlv soil derivefl from tlw 
!2Teens:md, but the ::;hales are largely obscured by 
the accumulation of mnterial rlerived in part from 
the overlying rocks. 



'l'he most satisfactory method of determining the 
boundaries, thickness and dip of the beds would be 
a contour survey, with the location of outcrops 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 vVestern Australia, ani! 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 E. 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 contoUTS shown on this map. 
Additional work of this character is desirable. 

The most convenient horizon for estimating the 
ilip of the beds is the base of the chalk at its junc­
tion with the lower greensand. Good exposures 
of this junction 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 'free 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 accurate suryey 
at my disposal, these observations show the chalk 
to be practically horizontal between these two 
points, nearly 13)1 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 
slc,pe of Moorgup and usually known as "Compton 's 
Chalk," is shown on the University map as 4S8 
feet above sea-leYel; another, known as "Musk's 
Chalk," in a small open cut on Loc. 758 at 111 

point 1% miles cast 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 
occupies its present position owing to a landslide 
that is known to have taken place in recent years, 
nnd the config·m·atiou of the gronnrl neal' Mn~k',, 

Chalk sugg-ests that its present position may also 
he clue to a somewhat oliler landslide. Practically 
all the other exposm·es known occur at or abont 
the 500 feet hori:r,on. On the accompanying map 
and section the base of the chalk is, except at the 
two last places mentioned, assumed to be approxi­
mately hori:r,ontal and 496 feet a hove sea-level. 

The original thickness of the upper greensancl 
is nnknown. At Moorgup, where it is exposed on 
the top and on the south-western Rlope of the hill. 
the thickness is approximately ] f)O feet (vide the 
geological section). At Gim6nnp it is probably 
about the snme. The rock comnosing- this bec1 may 
not be of similar comnosition througl10nt. Simpso~ 
( op I'U. n. CIO) mentions that ~omr hnnrls fP'P rli,,. 
tinctly shnlv, 011e such hei119.' srpn nho11t 0() P0nl 

n hove the gearksntite hori:r,on on Loc. 457, 1ml 
fr0Tr! the exposures ohsflrver1 it nppe~1's probable 
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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 occur near the base of the 
upper greensand. 

The thickness of the chalk can be estimated 
approximately although the exact figure is uncertain 
and the thickness may vary slightly from place to 
place. Simpson's estimate is 15 to 20 feet. At 
1\l[olecap nearly 12 feet of chalk is exposed at the 
southern end of the quarry, the top of the~ chalk ;lt 

this point being nearly three feet below the top of 
the hill. At One Tree Hill approximately 17 feet is 
exposed in the quarry and below the limekilns. On 
both hills the chalk is covered 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 upprr nnrl 
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
m·ated from the chalk in the Molecap f]uarry by a 
band, between 2% and 3 feet thick, of glauconitic 
sandstone containing numerous phosphatic nodules 
and a small proportion of chalk. The main bed of 
glauconitic sandstone is exposed in the quarry to a 
depth of 12 feet below the phowhntic bnnrl. Only 
about 3' feet of the rock underlying the chalk is ex­
posed below the limekilns at One 'free 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 exact thickness of the lower greensand 
could not be determined. Simpson ( o·n. cit. p. 2(i) 
estimates it at 100 feet, but it is probably not so 
great as this. On the main road running south 
from the town, a definite outcrop of the greensand 
is exposed above, and in a gutter on the eas~ 
side of the road at a point about 170 feet south 
of the short cross road running east towards Mole­
cap. This outcrop was estimated to be about 430 
feet above sea-level, or 66 feet below the base of 
the chalk. A somewhat doubtful exposure. U1at 
mig·ht be either massive or detrital, was observed a 
few feet lower down in the gutter. North-enst of 
1\folecap, an outcrop of the underlying shale occurs 
on Loc. 426 at a point a few feet below the 400 
feet contour as shown on the University mnp. The 
lower greensand, therefore, is at least 66 feet and 
11ot more than 100 feet in thickness. On the 
sertion it is assumed to be about 80 feet. The 
determination of the true thickness of the lowe1• 
,gTeE'nsand is of importancr, as it will be nndr1·sroorl. 
from examination of the geological section, that 
rach additional foot in thickness means a propor­
t-ionally greater increase in the quantity of glaucon­
itic material. 

Relntively, little is ],nown of the ber1s underlying 
fhr lower g'l'ecmmnd or the depth to which they 
e\:l:encl. The few exposures known indicate them 
f·o hr mninly shales and micaceous sandstonE's with 
liftlr or no glanconite, bnt it is possiblr that there 
is sqn10 laiorpl Yllrinlinn in tlw hrrlP nnrl thnf h:1qrl~ 
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of glauconitic sandstone may occur interbedded) 
with the shales. Small boulders of somewhat lat­
erised ferruginous sandstone derived by weathering 
from glauconitic sandstone were observed in the 
northern portion of Loc. 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 mucll 
lower point some 500 or 600 feet north-west k>f 
Gingin Brook. Whether these exposures arc in situ 
or have travelled a considerable distance from their 
source could not be determined. 

Worlcin.!Js in the G!auconitic Sandstones.-'rhe 
only place where the glauconitic sandstone has 
been quarried is on Loc. 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 position 
relative to the former trig·onometrical station (now 
dismantled) on Molecap is shown on the accom­
panying plan and section. The southern end of the 
original quarry in the chalk is approximately ] 25 
feet east-north-east of the ol<l trig. site, that of the 
deeper cut in the greensand about 20 feet farthm< 
north. At this last point the greens and has been 
quarried to a depth of nearly 15 feet below the base 
of the chalk. 'rhe deepest end of a small cut 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. 
'l'he main cut in the greensand is about 86 feet in 
length, the width ranging from about 14 feet at the 
northern and shallower end to a maximum of 35 feet 
close to the southern end. 

Conclusions and Reeommendat/:ons.-'rhe geologi­
cal sketch map accompanying this report covers 
barely half the area of the Cretaceous rocks defi­
nitely known to occur near Gingin. The average 
height of the area to the north of that shown on 
the map is considerably greater than the average 
of the area shown and the proportion occupied by 
the upper g1·eensand must therefore be mue,h gTeatcr, 
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 
sketch map and section indicate that it must he 
Yery great indeed, running into millions of tons in 
the area shown. The actual quantity existing h, 
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 ancl 
glanconitic content of the greensand beds would be 
to put down a vertical bore with a drill, such as 
the Calyx, that would give a suitable core, the core 
i·o be !'lent to the Geological Survey for determtn­
ntion of the rocks and the choice of representative 
samples for analysis. A bore put clown from the 
top of Moorgup to a vertical dep•h of 400 feet 
would not only test the glauconitic content at difl'el·­
<'nt horizon!'l of both the unner anrl lower ?.TePnsanrls 
and the vertical extent of the latter, but would also 
show whether other bands of glauconitic materia 1 
nr~> inte1·hecliled with the underlying shales. 

The desirability of a survey to determine, so far 
fiS 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.-INGLIS'l'ON CONSOLS EXTENDED AND 
FENIAN GOLD MINES, MEEKATRARRA. 

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

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 description 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 descrip­
tion of the Ingliston Consols Extended and Fenian 
workings (included 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 since 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 e:xpo~ed. 

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 
liixtended workings at the No. 6 level (74() feet). 
Since that date devolopment on the Fenian has ex­
tended to the No. 11 level (1150 feet) and on the 
Ingliston 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 exc\uded from examination owing to 
inaccessibility of the drives and stopes. 

Bulletin 68 contains a detailed description of 
the petrology of the rock types encountered in the 
district, 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 to change the gen­
eral ideas expressed in Bulletin 68. A detnileil. 
description of the rocks and of their mode of crigin 
is therefore considered unnecessary 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 contact sunnl:ying much valuable in­
formation which would . ~therwise have been ex­
tremely difficult to obtain. 

Geneml Geology. 
'L'he olrlest rocks in the Yicinty of the workings 

nre a complex of greenstones of Pre Cambrian age, 
which mav be subdivided into a number of distinct 
types, sm{;e of which have a cloleritic and others a 
peridotitic origin. 

Rocks of Doleritic Oriyi:n. 
These a,re represented chiefly by the "flecked 

sr l1 ists '' which are green or grey-green highly 
sheared rocks containing· duller chloritic patches 
whirh give the rocks a flecked appearance. The 
flecked schists are the <~hief wall rocks of the lod0 
above the Fenian No. 4 level (326 feet) and the 
Ingliston Consols No, 5 tevel ( 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 altered derivatives of the 
original dolerite in a zone of more intense shearing. 
They are grey-gTeen imperfectly fissile rocks with 
a blocky fracture. 

Fuchsite-quartz carbonate rocks, little sheared, 
and usually having a bright green colour due to 
the presence of the green chromium bearing mica, 
fuchsite, are also thought to have a doleritic origin. 
These rocks are usually found in close association 
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 Pe1·idotitic 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 cases 
difficult to distinguish from the flecked schists. 

Porphy1·y. 

This is an albite quartz porphyry which varies in 
appearance from an extremely fine grained translu­
cent white rock difficult in the hand spe0irnen to 
distinguish from a bucky quartz or quartzite to a 
greenish or brownish green rock with distinct 
porphyritic texture. It is economically the most 
important rock in the mines because of its intimate 
association with the ore deposits. 

The Main Lode Chamnel. 

The main lode channel is a shear zone in the old 
greenstone complex, striking N.N.E., and clippin,~ 
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 considerably; 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 Dylce. 

The dyke does not everywhere reach the surface. 
In the northern part of the Ingliston Consols Ex­
tended Lease and in the southern part of the 
Marmont Lease, which adjoins the F~:nian 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 liJx­
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 continuous 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). 

B1·ecciation of Po1·phyry and li'Mmation of C1·oss 
Piss~Lres. 

Subsequent to the injection and cooling of the 
porphyry renewed earth movement caused the 
development of cross fissures in the porphyry with, 
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in places, a complete brecciation of the rock. 
Movement on several of the larger cross fissure;; 
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. anc1 the dip north. However, large 
clisplaeements of the dyke seen in the northern 
ends of the drives at the Nos. 10 and 11 levels of 
the Ingliston Consols Extended are exceptions, the 
movement in these cases being towards the east 
looking north, the clip of the planes along which 
the movement took place being towards the south. 

The 0 re Deposits. 
Mcn1~ Lode.-The g·old bearing· solutions which 

\vere responsible for the formation of the ore 
i!eposits presumably travelled up along the same 
path as the porphyry dyke, and after its brecci­
ation and clisplacemen~ by the cross fissures or 
faults. The main lode in the upper l'evels con­
sists of a network of gold bearing quartz veins and 
veinlets in a matrix of sheared rock, impregnated 
with arsenopyrite. In the lower levels where the 
porphyry is present as a continuous dyke more Ol' 

less filling the shear zone, the lode is found eithPr 
on the hanging wall or on the footwall of the dyke, 
while the fissures formed by the brecciation and 
cross faulting of the dyke are filled with veins of. 
auriferous quartz. The lode must, therefore, be 
considered as including not only the sheared rock 
of the main shear zone, but the brecciatecl 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. 

Sp~w 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 country it is usually 
in the hanging wall or east side of the porphp:y. 
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 
pTofit. The strongest and most important of the~e 
spurs is the Fenian South-east spur, which has in 
the past contributed considerably to the total ton­
nage obtained from that mine. 'fhe cross fault on 
which this spur lies has displaced the porphyry from 
40 to 45 feet in the Fenian workings, and the qum·bo 
vein carrying the gold averages 60 to 70 feet in 
length. The downward continuation of this spur, 
which clips to the north, is now being worli:ed in the 
Ingliston Consols Extended mine at the Nos. 11 and 
12 levels, but here the spur appears to be neither 
so strong nor so extensive as in the upper levels of 
the Fenian. Clarke, in Bulletin 6S ( pag·c 159), notPs 
the poorness of the main ore channel south of the 
Fenian South-east spur for which he suggPsts that 
diversion of the ascending solutions by this and the 
Marmont No. 2 spur is responsible. This, combined 
with the influence of the country rock in the south­
ern part of the channel (see next section ), is in the• 
opinion of the present writer responsible :f:or the 
poorness of that part of the ore hocly south of the 
main south-east spur in the Ingliston Consols Ex­
tended. (Fenian R.K Rplll' of Bnlleti'l 68.) 



Influence of Country Rock on Pt·oclnctiveness of thr 
Ore Body. 

In Bulletin 68 (page 90) the statement is marle: 
"The ore bodies of the Paddy's Flat Belt are most 
productive where they lie in the 'fleck eel schists' 
(sheared dolerites), are less productive when in the 
'black schists' (sheared peridotitic rocks), and arc 
patchy 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 
wh~ch the solutions, which intl!oduced the gold, 
were able to circulate. The flecked schists are 
more highly sheared than the others, and would be, 
therefore, presumably more por9us. On the other 
hand the fuchsite rocks are very little sheared and 
are frozen or dovetailecl on to the porphyry with 
which they are usually in contact, so that there was 
relatively little opportunity for the circulation of 
solutions. 'l'he rich patches which do occur in the 
fuchsite rocks are associated with local areas of 
more intense shearing or with strong cross faults of 
which the Marmont No. 2 spnr is an example. 

111ine Development since Previous Sn1·vey. 

Tn the main section of the workings the chief 
deYelopment has been at the Nos. 10 and 11 levela 
from the Fenian Shaft, and at the Nos. 7 to 12 levels 
from the Ingliston Consols Extended shaft. In 
ac1dition to this there are shallow workings in the 
northern part of the Ingliston Consols Extended 
lease from two shafts, the '' vYhip Shaft'' (vertical 
depth 170 feet) with levels at 120 f0et and170 feet 
below the ::nu·face; and the ''New Shaft.'' The 
latter shaft was not examined as all the necessary 
information was available from an examination of 
the "vYhip Shaft" workings. A shaft near the 
south boundary of the Ingliston United lease, now 
known as Candy's Shaft, and irlentical with shaft 
D on sheet 7, plate XIII. of Bulletin 68, has been 
sunk to a vertical depth of 214 feet, the last 30 
feet with n.n easterly underlay, with levcl·s at 52 
feet, 116 feet, 15,1 feet, 183 feet, and 214 feet, below 
the brace. 

Shallo1o 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 
driYe 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 0ntire absence of assay 
plans of these and other parts of the mine it is 
impossible to gauge accurately the value of the 
lode material. 

1lf ain 1Vorlcings. 

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 originally planned to show by a distinc­
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, hut the porphyry 
itself, it was considered that the distribution of 
the porphyry as shown on the plans wns a snffici-

., Plans not publishec1. 
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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 Yeins, the stapes 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 
Fenian Mine at the No. 10 leYel (1,000 feet) has not 
cut out below that depth, but passes tnto the Inglis­
ton Consols Extended Mine, between the No. 9' 
level (1,030 feet) and th~ No. 10 leYel (1,150 feet), 
and is now being worked at the Nos. 11 and 12 
levels as a spur off the main south drives. Failure 
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 
hnve displaced the lode channel and the porphyry. 
The probable positions of the displaced porphyry 
dyke and the spur vein are indicated approximately 
on the accompanying phn* of the Fenian No. 11, 
and the Ingliston Consols Extended No. 10 levels. 

The spur vein 80 feet north of the crosscut at the 
Ingliston Consols Extended No. 11 level, and a 
similar vein opposite the crosscut at the No. 12 
level, are considered to be one and the same ore bo<ly. 
Stoping on this spur was started at both levels, but 
was discontinued when .the values cut out. The 
patchy distribution of the values is ,characteristic 
of both the main lode and the spurs, and further 
exploratory work at least on this spur is advisable, 
cithm· 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 difficult 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 P.topine: of any importanr~e 
has been carried 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 carbonate rock 
enclosing the southern part of the ore channel at 
the lower levels. Although it cannot 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 Rhaft 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 
norphyry suggests that the main lode is here of 
low grade. Hulking the low grade ore with the 
richer cross veins, as is 'lone elsewhere in the mine, 
may make the lode payable below the present devel­
opment in this northern section. 

'l'he irregularity in longitudinal section of the 
northem limits of the stoping at the various levels 
from the Ingliston Consols Extended shaft suggest, 



that other causes than the falling off in gold values 
were responsible. 'l'his idea is confirmed by the 
present management who state that stoping limits 
were determined by the increase in size of the 
porphyry dyke which increased the cost of mining 
by the hand drilling methods earlier in use to such 
an extent as to make further development unprofit­
able. \Yith the modern machine drills now in use 
development to the north would seem to have a 
reasonable chance of success. 

The increasing width of the porphyry dyke with 
depth in the lower le1·els 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 wns narrow being· 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
nnce to pressure, reducing the available space for 
!he deposition of gold from the solutions. 

There is no available evidence to indicate the 
behaviour of the porphyry dyke at depth be]oY 
the present bottom level, No. 12 (1,365 feet). Ex­
ploratory boring with a diamond drill below the 
No. 12 level would indicate the width of the dykP 
and the existence of the ore channel at lower level~ 
Such boring, however, should not be relied on to 
indicate the presence or absence of payable ore, 
because of the characteristically patchy nature of 
the lode and the chance of the bore holes penetra t­
ing poor zones. 

Possible IiJ.Ttension o/ lngl'iston E:rtendecl East Locle. 

(Mucl Lode.) 

Exploratory diamond drill boring eastward from 
the end of the long east cros3eut at the No. 9 level 
from the Penian 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 dr.finite 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 lQde, therefore, if it extends southwad~ at all. 
would seem not to reach as far as the southern part 
of the Consols Group. No eYidence other than 
that set out on JH1ges 1-+9 and 16± of Bulletin 68 is 
aYailable 'Yhich would help to decide this question. 

Conclusions. 

From the present investigations the following 
eonelnsions have been reached:-

J. There is an intimate association of the lode 
ehannel and the Paddy's Flat porphyry dyke, such 
tlwt the dyke and the ore body ma-y he considered 
as one. 

2. The dyke is deep seated in origin and there is 
no likelihood of its "rutting ont" within the limits 
of economic mining. 
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3. Lateral development at the southern end of 
the ore channel is not likely to reveal payable gold 
,-alues 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 which 
further north have caused a f acturing 
and brecciation of the rock. Conse­
quently, there was relatively little chance 
for the circulation of gold bearing solu­
tions within the dyke such as has 
occurred in the fractured and brecciated 
zones, 

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

(c) 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 circulation of gold bear'ng solutions. 

4. Although the absence of assa,y plans and 
sc~ctions makes a definite decision impossible it 
seems likely that the values have no_t cut out at 
the northern ends of the Ingliston Consols Ex­
tended clriYes, but that further northerly dew.lop­
ment was prevented by the difficulty of mining the 
porphyry dyke by hand labour. 

5. The :F'enian South-east Spur passes into the 
Ingliston Consols Extended lease between th 3 No. 
9 and No. 10 levels. It is identical 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. Pailure to find 'the main ~pur at tlie Ingliston 
Consols Extended No. 10 level is due to tbe dis­
placement of the lode by faulting. The probable 
position of the displaced lode is indicated on the 
accompanying plan.* 

7. The spur vein SO feet north of the cross(•ut 
at the Ingliston Consols Extended No. 11 level, and 
a similar vein opposite the crosscut at the No. 12 
lPvel are probably one and the same ore body. If 
the pTesent dips observed on this spm· and the more 
southerly main spur are maintained, the two should 
cut at a depth of approximately 200 feet below the 
present No. 12 le1·el. Enrichment at, ancl for some 
distance above and below their junction can be ex­
pected. 

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

9. Exploratory diamond drilling eastwards from 
the east crosscut 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 
nnd 1G4 of Bulletin 68 is available on this point), 
it does not reach as far as the east side of t11e 
l"enian lease. 

·* Plan not publish{ld, 



Recommendations. 

] . 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 cross­
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
soh; gxtended 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 crosscut 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 ob­
tained in the north drive at the No. 11 level . 

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

7. Exploration by actnal mmmg 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 absence of gold values. 

cl.-LADY cgNTR·AL GOLD MINE, l\'[ggKA­
THARRA. 

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

\Vhilst 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 
level from the New Shaft-supposed to be on the 
Ingliston Extended East Lode-the drive, which 
was in a northerly direction from the shaft, had 
cut basaltic dolerite in the face. It was known 
previously that somewhere in this vicinity the East 
Lode was cut off by a later basaltic dolerite dyke. 
It seemed, therefore, that the New Shaft workings 
were on the southern side of the dolerite, and con­
s~qnently 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 
qncst ion of its possible extension as far south as 
the lngliston Consols Extended leases. 

New Shaft TVm·lcings. 
'l'he 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 schist 
with flecks and patches of :Euchsite. The quartz 
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leader in which the gold values occur, lies in and 
strikes parallel with the schist and has an aYerage 
width of about two feet and dips east 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 similar1 in appearance to 
the wall rock of the East Lode in the adjoining 
Ingliston Alberts Lease. The gold values occur in 
a quartz leader averaging about 1ft. Gin. in widtn 
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 ch·ive. It was the increased hard­
ness and the fine grained black appearance of the 
rock which lead the leaseholder, Mr. B. Rinalcli, to 
believe that he had cut the basaltic dolerite dyke. 

Oonclnsions. 

The drive at the 210 feet level of the New Shaft 
is entirely in black schist, probably an altered 
peridotite. The hardnes~ of the schist in the face 
of the ch·ive is clue simply to its being less 
weathered than the schist elsewhere in the d-rive, 
and will be found to be the normal condition of the 
rock at lower levels in the sulphide zone. 

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 dolcrite and it-; 
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 cliscordency 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 
are maintained in depth, similar country 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 ea~t crosscut at the 
No. 2 level. 

TVestern Workings. 

The workings in the western part of the Lady 
Central lease lie in, anrl along, the walls of the 
Paddy's Flat porphyry dyke which averages about 
3·5 feet in thickness. Sbping has been confined to 
rich quartz cross leaders in the porphyry. The 
leaders, which apparently lie in pre-gold fault 
fissures, run at various angles across the porphyry. 
'rhey are said usually to carry gold throughout 
their length, but enrichment is found to take place 
where two leaders intersect and cross, 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 
nnv useful pnrpo~e a,nrl the work necessary to map 
them was, therefore, n0t justified. Several of the 
cross leaders, drives on which are already indicated 
on the mine plans, arr shown and illustrate the 
mode of occurrence of the whole system. 

"' Plan not published. 



In an east crosscut near the southern end of 
the 160 feet le\'el south drive, a small quartz leader 
is exposed which is said to have carried 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 are 
characteristically patchy, and a northern drive on 
this leader, with the object of prospecting for other 
shoots of aurifeTons qnartz, seems worth while. 

4.-INGLTSTON ALBER'rS G.M., 
MEEKATHARRA. 

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

The following brief description of the geological 
features of the East Lode in the Ingliston Albert·; 
Lease (late Ingliston Extended'') is written after 
an examination made at the request of the Syndi­
cate. 

The East Lode is a shear zone in the black schist 
(altered peridotites) lying· parallel to and ;1lvmt 
180 feet east of the Paddy's Flat porphyry dyke., 
Throughout its greater part the East Lode lies 
close to a fine grained basaltic dolerite dyke, which 
is of later date than the ore body. 'fhis clvke ·1nrl 
the ore body are not strictly parallel, and the effect 
where the dyke appronches 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 effect, 
so that should it be found on further development 
that the clip of the dyke changes, and the locle is 
consequently entirely pinched out, it should b,, 
fonncl again without any alteration in values on 
the other side of the dyke. 

The present lowest level on the East Lode is at 
550 ~eet, and is driYen no1'th from the Faithful 
Shaft for a length of about 380 feet. All pnyable 
ore vertically above this level has been stoped out 
by the Ingliston Extenc1ec1 Company. The present 
holders, the Ingliston AlbeTts Syndicate, have sunk 
two winzes each 50 feet deep below the 550 fe<:>' 
level. These winzes, th'e No. 1 winze and the No. 2 
winze, are 40 feet and 145 feet respectively north 
of the crosscut 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 nt the bottom app'ears to 
coincide with tlw footwall of the lode, hut' a defi­
nite hnn2:ing· wall on the past Ri<le of the "·inze ha·; 
not yet been exposed. 

At the bottom of No. 2 winze the lode is exposed 
over a wir1th of ] 6 feet. The western side or foot­
wall of the winz'e appears to coincide with the foot­
wall of the lode, hut bore holes put out into th·' 
hanging wall still show gold values continuing. 

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 
doleritp dvke: whirh lies close to the hangin<~ 
wall of the lode at the upper levels, has not yet 
!wen exposed in 'pither of the winzes. 

"'A full rh'sr:ription of the geology and ore deposits 
of the Tn)rliston ·r~xtf'JH1er1 min" is contninPc1 in 
G.R.W.A. Bull. 6R. 
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C:ondnsions. 

The East Lode is of deep seated ongm and the 
gold values are likely to continue to much greater 
depths than the present deepest workings. 

The widening of the lode in the two winzes below 
the 5i10 feet level is probably clue to the greater 
distance b:etween it and the basaltic dolerite dyke 
which appears to have flattened its clip and has, 
therefore, retreated eastward away from the lode 
channel. 

The present width of the lodt> is likely to be main­
tained in depth, unless a further eh 1nge in the dip 
of the do!'erite 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 be found 
again without any alteration in gold values on the 
other sir1e of the dyke, the barren interval depend­
ing on the width and clip of the dyke. 

lugliston Albe,rts (lngliston Extendecl) JJ!Ictin Szmr. 

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 tht> hanging wall side 
of the Pnddy 's Flat porphyry dyke. The Main Spur 
has been faulted between the No. 1 and No. 2 levels. 
The effect of this faulting· is shown diagrammat'c,11ly 
in J·he 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 instend of the fm1lting 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 alnd No. 2 
l,evels. 

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 depicted 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. 

:i.-SUGGESTED BORING FOR "DEE:P 
LEADS,'' GREENBUSHES TINFimLD. 

(li'. G. Forman, B.Sc.) 

The first locality examined was an extensiYc 
sandy fiat at the head of Moulton Brook (locally 
known as Battler'H Gully). On the old Battler's 
Hope leases, M.L's. 313-314, two deep shafts have 
been sunk, with the object of prospecting for a 
''deep lead.'' These shafts are now inaccessible, 
but the following extract from Bulletin 32 describes 
the conditions as found and coincides with descrip­
tions :mppliecl to me by miners with local knowledge. 



Battler's Hope, M.L. 313-314.* 'l'hcse old leases 
m·e situated at the head of Moulton 's Brook, more 
genc•rally known as Battler's Gully, and upon these, 
close to their dividing boundary, two deep shafts have 
been sunk, with the object of prospeeting for a ''deep 
lead.'' 

'l'hc southern of these two was sunk to a depth of 
126 feet, ~utting the wash at fl6 feet B inches, where 
it was about 15 inches in thickness and ~omposed of 
numerous large well water worn boulders of quartz, 
quartzite, greisen auil mica sehist, with softer much 
deeomposed rounded boulders of clayey ironstaincd 
rock, the whole being intermixed with ferruginous 
earth and sand. 
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At a depth of 106 feet below the wash a level was 
driven south-west in decomposed mica schist for a dis­
ta.nce of 120 feet, which rose into it at a dista.nce 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 
tlepth of 103 feet, bottoming upon a hard cliorite bar, 
whieh was driven in (i feet. The wash in this shn.ft 
was eut at a depth of rJ3 feet, whilst a level drive (ill 
feet south from the shaft rose into it at a clistan~e 
of 30 feet. 

t Prom the appcaranec of the larger !Joulrlcrs at sur­
face it is evident that a true ''wash'' or river-worn 
bouldcr!V gra·,-c] was encountcrl'd, pointing to the exist­
ence in past times of rmming- streams of considerable 
earrying power, and to different climatic eonditions 
from those now prevailing. 

A little tin ore was obtained !Jy Mr. Jolmston whik 
working the ''wash,'' but it was altogPthr•J' too poor 
to hP payable. 'J'he pn)scnr·c of the on•, JJevcrtheless, 
gives ground for thinking that the '' gnttpr'' of thl' 
lead, when found, is likely to enrry payable dqJOsits. 
Above the ''wash'' there wn.s in the shaft about four 
feet of dark dayey 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 la.yer of oxide of iron cement, then 
50 to GO feet of brown mullocky material, with iron 
oxide coneentrntions and angula.r pieces of quartzo. :Mr. 
J ohnston tells me that this has been rcpeatcclly mis­
taken in the district for the true beclroek. NC"ar snr­
faee the ground is hanl white a.nd brown cemented 
grit and sand. 'l'he succession of strata is as cl<•seriherl 
by Mr . .Tohnston; the shaft br•ing full of wntc•r r eould 
not further verify them. 

']'he ''wash'' and boulders at this shaft vverc verv 
similar to those at the ''Hard Graft'' and adjaeen't 
shafts above mentioned, and r think there is murh 
likelihood of their being all on the same deep l<oar1. 

This deep lead has e\·idcntly nothing to do with the 
present shape of the surface, its course being- quite 
independent of the modern watercourses, and the la.ttcr 
arc no gu'dc as to where it might be expe~tcd to be 
met with. 'l'o the westward of the ''Battler's Hope'' 
it may be entirely removed by the modern erosion of 
the country, in which ease 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 buri0rl 
lead, in thnt case probably going out somewhcn• 
towards the :junetion of Uowan 's a.nd N orilnp Brooks. 
At .Tohnston 's shaft the belt of deep grouncl is some 
Hi chains in width with shallow ground to north and 
south, and as the bedrock in the levels was clipping to 
the north-west it is C'Vident that the shaft must be on 
the south side of the ''gutter,'' though fairly well in 
the centre of the belt of deep ground. '!'he next shaft 
should therefore he sunk fmthC'r to the nodh. 

From the above it will be seen that the evidence 
for the existence at this point of a ''deep l0ad'' at 
a depth of about 100 feet is fairly conclusive. 

* H. P. W ooclward, Assistant Governmcn t Geologist, 
G.S.W.A., Bull. 32, page 66. 

t A. Montgomer,y, JYLA., :E'.G.S., State Mining Engi­
neer, Dept. of Mines, W.A., Ann. Report, 1903. 

F'rom 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 tl1e exceptionally rich ground on 
the no1·th 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 boulders resting on a stifi! 
brownish clay. vVell holes, up to ten f0et deep, in 
this clay "bottom" have not re\·ealecl 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 East Phoenix 
Lease, lVI.L. 571, there is a line of stanniferous wash 
at a depth of 28-:10 feet, which has been profitably 
worked from numerous shafts. The tin hearing 
layer is a fine to medium grained well water-worn 
"wash" which is said to have yielded in places as 
much as Yzcwt. of cassiterite to the cubic yard. 
Dming the early stages of the dc\-elopment of this 
shallow lead, some trouble was experienced during 
the winter months through water rising in the work­
ings. H was found that by putting clown 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 i,., not the true "bottom" of the 
alluvial material, anrl where clreper alluvium exists 
beneath a known stanniferons 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 gracle is suggested 
by the highly profitable nature of the shallow wash 
already worked. 

On the East Phoenix, M.L. 571, and the ground 
adjacent thereto, known as the 'J'hree C 's, exten­
sive but shallow dredging operations have been 
carried out at a profit. An inspection of the ex­
ca\-ations shows that what has been taken as 
"bottom" is not the true base of the alluvial 
material, and that other allnvial beds with possible 
stanniferous '''leads'' may exist at greater depth. 

Referring to the locality of the 'J'hree C's vVood­
warcl 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 occurs in the sand from the surface 
downwards, it appears to be of lacnstrine origin, 
lia 1·ing 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 Cow an's Brook.'' 

The next locality visited was the vicinity 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 
Bnnbury Lease at the lower end of Bunbury Gully. At 
the time of my inspection all the workings on this 
run were inacccs~ihle. The following 0xtract from 
lVh. Montgomery's reportt is of interest. 

·" Bulletin 32, page 65. 

t Notes upon the Greenbushes Tinfields·, A. Mont­
g·omery, M.A., F.G.S., State Mining Engineer. W.A. 
Dept. of Mines, A nu. Report, 1908. 



The Bunbury Gully has been shallow ground all the 
way down, and ha~ been pretty well worked out; but 
at the lower end there is a deposit of deep alluvial 
ground, through the Harcl 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 o'f 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 claims in this part of 
the field, but the evidence of a ''deep lead'' was very 
obvious. It seemed to nm across the course of the 
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 
occur. 1'his 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 coincides with a lo11" 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 
sanely flat, known as Poverty Flat. 

Poverty ]'lat has been the scene of profitable 
dredging operations, but the ground has only been 
worked to a shallow depth ; the bottom of the exca­
vation is obviously not on bedrock, and as the 
present "bottom" can·iecl tin, if a deeper :run 
exists it may prove to be very rich. The logical 
position in which to seek a continuation 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 ;;outherly 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 eJHl of the town across 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 rearhed on 'the 
Glasgow and the leases immediately adjoining, but 
an inspection o.f excavations on the leases to the 
south of the main road makes it appear doubtful if 
bedrock has been truly reached in this locality. 
A few judiciously located bores would serve to 
verify this point. 

Conclusions ancl Recornrnenclations. 

'l'hr present investigation can in no way be con­
sidered eomplete for the Greenbuhes "l'infielcl or 
even for the special localities examined. My inspec­
tion was confined wholly to a few of the places 
where mining operations suggested that unclevel-
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oped ''deep leads'' might exist, and the testing o£ 
whieh would involve the minimum of time and ex­
pense. 

Mining operations have proved the existence of 
a "deep lead" in Elliot's Gully. This "lead" 
comes against a bank to the west of the Hard Graft 
Lease and then appears to turn sharply southwards 
beneath Poverty :F'lat. From this point it probably 
turns again and follows a north-westerly course be­
neath the Three C 's and the East Phoenix Lease to 
the Battler's Hope Lease at the head of Monlton's 
Brook (Battler's Gully), at which point it has been 
picked up in the two deep shafts. 

A second "deep lead" may exist, running from 
the rich ground on the north side of Spring Gully 
south-easterly through Paper Bark Swamp, and 
joining up with the first ''lead'' under the sanely 
i1at in the vicinity 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 accompanying Bulletin 
32. 

The most certain and economical 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 
"gutter" of a "deep lead." The position of this 
"g·utter" should be fixed by a line of closely spaced 
bores in a northerly direction 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 East Phoenix Lease, and on 
Poverty :F'lat, with the objeet of prospecting the 
''deep lead'' in these localities. 

The fact that in all these loea liLies iin has been 
reeovcred at a profit from the shallow gTolm<l 
suggests that the ''deep lead,'' if it exists, should 
earry 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 praGtieal 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 b01·ing would be 
necessary 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 clown 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 
i30 holes, varying in depth from 60 to lOO feet. 
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DIVISION V. 

School of Mines of W .A. 

Kalgoorlie, lth December, 193;l, 

J'he Unde1· Sem·etMy jo1· JYrin es, Mines Depa1·trnent, Pe1·th. 

I haye the honour to submit, for the information 
of the Hon. :Minister for i\'Iines, my report for the 
year 1933. 
~I!: 

ENROLJVIENTS. 
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 elass attendances have been satisfactory, and 
the work or the school has g-one on without mter­
ruption during the year. The- enrolments and atten­
dances in many of the achanced course classes have 
been much greater than usual, partly owing to the 
fact that the reduction of staif which took place in 
1931 rendered it imperative that the two grades of 
certain subjects should be given only in alternate 
years. In addition, for the same reason, the hours of 
instruction in certain classes have had to be reduced, 
which has resulted in the lecturers 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 staJI to six full-time officers, as 
was the case in 1930, as such an increase would re­
lieve the senior lecturers of the necessity of conduct­
ing classwork in the elementary portions of their 
respective subjects, and would enable them to deYote 
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 aucl 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 heen experiencing during the last three years. 
:-;T evertheless, these disabilities can only be completely 
removed by the appointment of an additional asslSL­
ant lecturer, which should be seriously considered if 
the enrolment and class attendances increase next 
year, because under the present arrang-ement some 
students are compelled to wait twelve rt\onths for 
certain of the alternating- subjects which they re­
quire to complete Diploina or Certificate Courses. 

A number of students who are holding positions 
on mines at Gwalia, ii'iluna, and Lavel'ton have 
been assisted in the continuance of their studies, and 
the nece8sary arrangements have been made for hold­
ing the examinations at those centres under the 
superintendeme of 1 esponsible mine officials, to 
whom the appreciation and thanks of the school and 
the students are clue for their g-ratuitous assistance 
in this direction. 

RIWENUE. 
The total revenue for the school year has been ap­

proximately Live hundred and thirty-three pounds, of 

which one hundred ancl sixty pounds consists of fees 
received for the conduct of metallurgical investiga­
tions and special assays for vviluna Gold Mines, 
Limited. 

METALLURGICAL LABORATORY. 

During the past year the number of investigations 
conducted by the metallurgical staff has increased to 
forty-six, ::lmost entirely due to the re-opening of 
old mines and the activity in the treatment of old 
residue clumps all over the State. Cyanide opera­
tors and the executives of companies which are re· 
opening old mines are now recognising the necessity 
and the wisdom of having their treatment problems 
fully im·estigated by1 compeljent metallurgical ex­
perts before attempting to enter on the treatment 
of old residues or i:o design a mill for the treatment 
of cur,·ent ore. In many cases the metailurgical staff 
have been able to suggest and give details o:t the 
treatment by cyanidation of old residues, previously 
considered impossible to treat, which have enabled 
the operators to secure highly payable extractions 
of g·oJd, and in other cases have been able to show 
conclusively that the treatment of some residues 
would not be commercially profitable, thereby saving 
the owners the loss that would inevitably have been 
incurred if they had erected cyanide plants without 
having the treatment of their residues thoroug-hly 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 Great Boulder Proprietary Gold 
Mine. 

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

Cyanidation ol' tailing-s from the Potosi Golcl 
- Mine for Messrs. -Paton and Thompson. 

Cyanidation of tailings from the Bellevue Gold 
Mine for Mr. C. de .Bernales. 

Treatmer.t of ore from the Two JYs Gold :Mine 
for l\Ir. ,J. Semmens Allen. 

'_rr~a:.ment of clean-up material from Kunanal­
ling for the .:Ylines Department. 

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

Strakes concentration 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. H. C. McKenzie. 

Cyanic1ation of tailings from Norseman for Mr. 
N. Grinsell. 

Retreatment of old resic1ues for Great Boulder 
Proprietary Gold Mine. 



Cyanidation of slimes from the Gimlet South 
Gold .1\linc for Lhe Golil Hccovcry Syndicate. 

Cyanida!.wH oL tailings from lhe Curinthian 
N ortl1 Uuld Mine for M I'. J. Bradley. 

CyaHidatiun of L:tilings from the Croe::;u::; Over­
sight Gold .Mine for .i\Ir. L. T. Cotterell. 

Cyani<lation of sands and ::;limes for .M.r. J. L. 
Cunneen. 

Cyanidation of tailings from the Brownhill Con­
sols Gold Mine for Mr. C. G. Elliott. 

Cyanidation of slimes from the Leviathan bat­
tery for Mr. J. L. Cunneen. 

Cyanidation of tailings from the Queensland 
Menzies Gold Mine for :\Iessrs. Collier and 
Balmer. 

Cvanidation of slimes from ltaven's Dump, Kal­
" gorlie, for l\Ir. J. .J1iley. 

Cyanidation of tailings from the White J.;'eather 
Main Reef for -;vir. J. Stene. 

Treatment o[ tailing·s from the Paris Mine,; for 
Mr. K. C. :McSwain. 

Cyanidation of tailings from the .i\Ienzies Con­
solidated Gold Mine for i\J.r. J. Semmens 
~1.llen. 

Treatment o[ ore from the lngliston Alberts 
Gold }line for :Mr. 1\. J. Gerick. 

Cyanidation of tailings hom the Break o' Day 
Gold l\line for the l\Jines Department. 

Cyanidatioi1 of tailings from Northam for Nixo11 
Brothers. 

Cyanidation of ~l,imes from Paddington for Mr. 
P. M. Crudace. 

Treatment of ore from the Lanceiicld Gold Mine 
for i\lr. G. Hillgway. 

Treatment of ore J'l'om Vidoria for l\ir. J. Coch­
rane. 

Cyanillation ot taiiing~ from the Lady Gladys 
Gold Mine f'o1: l\1r. M. C. Cocker. 

Treatment of tailing::; from the Beryl Gold Mines 
for Mr. H. Urquhart. 

Cvanidation of tailings from l\ienzies for Mr. 
• R. P. Terrell. . 

Treatment of ore from the Callion GolJ Mine 
for l\ir. C. l\i. Harris. 

~'reatment of ore from the De Beers Gold Mine 
for Mr. W. ,T. Creagan. 

'l'reatmeut of coun~ntrates from the Cosmopoli­
tan Gold .:\line for Mr. N. T. J<'rancis. 

Cyanidaiion of tailings from JYlt. Jadc~on for 
l\Ir. F. R Mann. 

'rreatment of ore from the Banker Gold Mine 
for Mr. H. Annear. 

Treatment of ore from Havensthorpe for l\ir. 
'l'. H. Daniels. 

Flotation and cyanidation of tailings from the 
Paris Mines for Mr. K. C. McSwain. 

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

'rreatment of ore from the Big Four Gold Mine 
for Mr. W. H. Wood. 

Cvanida~ion of concentrates from Kununalling 
' for Mr. E. Rath:ien. 

Cyanidation of slimes from the Lone Hand Gold 
Mine fol' 1\Ir. R. H. Fox. 

Cyaniclation of slimes for Mr. R. H. :B'ox. 
Cyaniclation of pyritic ore from Southern Cross 

for the Pilot Syndicate. 
Investigation of treatment methods at Hannans 

North Gold Mine fol' the Broken Hill Pro­
prietary Company. 
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In addition, the research metallurgist, with the ap­
proval of the Hon. :'vtiuistcr, spent a fortnight on 
tlw plant of the Hannaus North Gold :Mine of the 
Broken Hill Proprietary Company, Limited, endeav­
ouring to oyercome the initial cliiiicnlties experienced 
in the evanidation of ihe company's ore by continu­
ous com;ter current decantation. 

The number of assays and chemical determinations 
carried out in connection with the metallurgical in­
yestigations has been as follow's 

Assays for gol<l 
Chemical determinations 

1,54il 
002 

At the end of HJ0:2 the metallurgical laboratory 
cadet, .i'lir. A. l\I. Smith, received an appointment as 
assayer with Norseman Gold 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 ::\lr. H. R. Dunstan, as 
cadet. 

The Hesearch l\J.etallurgist, Mr. W. G. Clarke, 
has experienced an extremely busy year, as will be 
~cen from the number of ic:vestigations undertaken 
nnd 0 0d1pleLed, 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 imestigation. 

ln addition to investigations into the treatment 
of \Vestern Austl·alian ores and products a short in­
vestigation was conducted on the treatment of a 
high-grade pyritie sil\·er-gold ore from Victoria, and 
it is expected that the school will be called upon early 
next year to work out a treatment scheme for an ore 
from l<'orsayth, North Queensland, which is being for­
warded ])y Commonwealth Mines Preliminary Syn­
dicate at the sugg-estion of Mr. G. C. King, General 
JYianager of Bewick, Moreing & Co., who is a staunch 
supporter of this school, and holds a very high 
opinion of the ntlue of the experimental metal­
lurgical 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 \'Vales. 

'l'he fact that mining companies in other States 
are beginning to make use of tlte facilities offe1·ed 
by this school is u <listinct compliment to the school, 
and indicates that the value of the experimental 
work conducted in the metallurgical laboratory is 
re~ognised throughout the Commonwealth. 

PUBLIC ASSAY DEPARTMENT. 

As a result of the wntinued activity in prospect­
ing for' gold the number of free assays and mineral 
detenninatious again shows a marked increase over 
that for the preYious two years. Not only have free 
assavs and mineral •leterminations been carried out 
for ·prospectors, but, in addition, advice has been 
given regarding the uature of the ore bodies and 
possible methods of tr0atment of the ores. The num­
ber of free assays and mineral determinations carried 
out during the year has been as follows-

Gold 
Other metals, etc. 
Mineral determinations 

Total 

1,083 
1G 

152 
----j 

2,151 
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STAF.F. 
:~<;ar!y iu the year, in eon~C<1ll<lllec of ill health, 

it became necessary for Dr. Larcombe, Lecturer in 
Geology, to take the long :;cnice lease of six month:; 
due to him. During his absence on leaYc the classes 
in Preparatory :Mathematics and :Mathematics I. 
were conducted by lVIr. J. D. lVIurray, B.Sc., B.E., 
and the elasses in Geology, :Mineralogy, Petrology, 
and Mining by :Mr. R T. l'rider, B.Sc., both of 
whom carried out their dnties to the satisfaction of 
the school and the ~indents. 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 
~Iessrs. 1\Iurray and Pricler are employed, in making 
it possible for them to conduct these classes. 

The part-time instructors, Messrs. C. D. Slee (l~it­

ting and Turning), J. B. ::\IcNeill (Engine-driving), 
and .A . .R. E. Bosustow (Internal Combustion En­
gines) haYe wtain satisfactorily carried out their 
duties. Durin~: the vear the er~rolment for :B'ittino· 0 •. 0 

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. Full advantage 
has been takrn of the ac1(1itional fnr,ilities afforded 
by this arrangement. 

GI<;N"FmAL. 
At the request of the Deputy Master of' the 1-toyal 

Mint, Major H. A. C01·bet, :Wlr. Clarke, and myself 
have supplied technical information regarding sam­
,pling and assaying f01· inclusion in the brochure 
"Hints to Prospectors," is;;ue<l by the Royal Mint. A 
large number of copies h:wc been supplied to the 
school for distribution, :md the demand for this use­
ful publication has been very heaYy in consequence 
of the informatior;_ 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, lms continued to show his 
interest in and appreciation of the instruction given 
by the school by sending a young· gmc1uate in Metal­
lurgy of the l'i,oynl School of: ~'lines to take up a 
Mining Diploma Comse while obtaining practical 
mining experience on Lake View and Star, Limited. 

Graduates of the school continue to uphold its 
prestige, many of them holding responsible adminis­
trative and technical positions of importance with 
mining companies, not only in \Vestern 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. 

The Students' l1ssociation, which constitutes the 
ehanncl of conmmniealion bdwl'<'ll the students and 
the Miner; Department, throngh the Principal, and 
also controls and organises the ~pol'ling and :-50cial 
activities of the school, ha:-5 agnin become a yirile 
organisation, and has obt:cined the npprontl of the 
lion. Mi11ister to its request that membership of the 
Association be made compulsory on all students at­
tending colu.se classes. Thi:-5 will insure that the 
Association will receiYe the support of the majority 
of students, instead of the minority as hitherto, and 
that the Association will therefore be enabled to en­
large is sphere of acti1·ity. It is hoped that the 
Association will be able to resuscitate the .Mining, 
Metallurgical, and Engineering Society, which a few 
years ago was a strong organisation, whose ob,jeet 
was the spread of knowledge by the reading and dis­
cussion of papers on technical subjects. 

For the first time since alfiliation of the School 
of Mines with the UniYersity of \Vestern Australia 
it has been neeessary to provide instruction in the 
subjects of the fonrth and fifth years of the course 
in Mining for the degree of Bachelor of Engineer­
ing. Arrawrements have been made with the I•'acultv 
of J!;nginee1ing for the student taking this course t~ 
receive instruction in the recognised subjects, and 
for the G niyersity to recognise the School of Mines 
examinations in these subjects. 

In past years the number of entrants for the Junior 
Scholarship has been small, mninly on account of 
the fact that insufflcient co-on1ination exists betwien 
the curriculum of the State schools and the svllabus 
of ~he subjects of examination for the Schoi~rship. 
Durmg recent ye~ws Geometry and Physical Geo­
graphy, as required fOl' th_e 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 ~tandard 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 curricnlum· 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 1·eqnirecl for the Junior Scholar­
ship. If this currienlmn is adopted there should he 
hetter compe't.ition for this S('holarship. 

I have to express my appreeiation of the work 
of the staff 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. 

Statistics dealing with the enrolment of students 
and the results of the annual examinations are at­
tached hereto. 

B. H. MOO.RE, 
Principal School of :Mines. 
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DIVISION VI. 

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

'!'he Under Secretary for Mines. 

Ji'or the information of the !:Ion. Minister I am 
snbmiUing herewiih the rPport of Mr. ~W. Chmeh-
ill, Depniy Chief Inspector of J\Iaehinery, on the 
administmtion of "The Inspection of :Machinery Act: 
1021,'' for the year ended :31st December, 1933. 

The Yolume of \York c·nl'l'ied out by this branch of 
ihe Depvrtment has ugain shown an increase, and 
it is pleasing to note that the total number of aeci­
ileuts to persons caused by machinery was 29 only; 
nnf'ortnuately, four of the;se wer~ fatal. 

The finaucial position is sntisfaetory, the excess 
.of revenue over expenditnre for the year being £1,005 
:)s. 3d. 

J\fr. A. M. Howe, Chief Inspector of :Machinery, 
who is also State }[ining I•;ng·ineer and Chief Inspec­
tor of ]\fines, has, unfortunately, been seriously ill, 
and has been awav on ordinarv and siek leave since 
2ilth September, . 1 9:33. His. absence necessarily 
ihrew an inc~reased amount of work and responsi­
bility upon :Mr. D. Ji'. Browne, who carried out his 
duties as well as his own, al1(1 also upon lVIr. vV. 
Churchill. 

.Yir. B. Prynn .J ones, Ueputy Chief Inspector of 
.Machinery, retired from the SPl'\'ice in ,J an nary, hav­
ing reached the age limit, aud, I regret to say, has 
~ince died. In last year's annual report Mr. Howe 
made a fitting reference to this orTicer's fine record 
of sel'vice. :Mr. \lV. Chmchill was appointed to the 
position of Deputy Chief In~pector of Machinery 
rendered vacant by .Mr. Prynn J ones' retirement as 
from :nst .January. 

HICHAJW C. WILSON, 
Aeting Chief I nspeni~Ol' of' i\lnt·.hinery. 

!Jth May, 1934. 

To tlie Actin,!) Citief lnspectoi' of JJ!acltinery. 

Sir, 
I have the honour to submit for the information 

of the Hon. the JWini:ster for lvllnes 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. 

:B'or convenience of reference the report is divided 
as follows:-

1. Inspection of Boilers, New Construction, 
:Maintenance. 

2. Explosions-Interesting Defeds-'fests. 
3. Inspection of :MachineTy. 
4. Prosecutions under the Act. 
5. Accidents to persons by :Machinery or Boilers. 
G. Engine-drivers' Examinations and Kindred 

Matters. 
7. General-Staff-Mileage. 
8. R.evenue and Expenditure. 

DIVISION I. 
Inspection of Boilers. 

The total number of boilers and pressure vessels 
upon the register, classed as fit for service, at the 
close of the year on 31st December, 1933, is now 
3,784, as compared with 3,722 on 31st December, 
1932; thus showing a net increase of G2. 

'!'he nnmher of boilers, particulars of which are 
recorded, known to be in districts as yet unproclaimecl 
remains unaltered, Yiz., 52. It is possible there are 
some few other boilers of which we have no record 
in existence in remote parts of the State which, un­
der present circumstances, it is not possible to regis­
ter .. 

During the year there lms been a total addition of 
77 to the list of useful boilrrs and pressme vessels; 
of these, two are old boilers 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 retm·nc•1 
to this State. One boiler has been transferred to this 
Branch from another State DepaTtment. Of the 
remaining- 73 new vessels registered 10 of these were 
imported from the United Kingdom, five from United 
States of America, 28 from Eastern States, 11 from 
sourc:cs untraced, and 19 constructed locally. Of 
those vessels locally constructed four were digesters, 
six air receivers, two vulcanizers, 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 i.hat there is some re­
vival in tlw construction of boilers and pressure 
vessels within the State. Of the total number of 
new registrations, 1G of these are working in g-old­
fields districts attaehccl to the Kalgoorlie ofr1ce, and 
the remaining 57 are working in districts attached to 
Perth ofi1ce. 

The deductions in number for the year ended 31st 
Deeember, 1933, have been as follows :-Boilers and 
pressure vessels condemned 1B, vessels transferred to 
other Rtates 2, total 15; which number deducted from 
the total 77 leaves a net increase of G2 previously 
noted. 

The total number of internal and external inspec­
tions 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 
lOO inspections for this year, apportioned as fol­
lows :--a.n increase of 72 in the districts attached to 
Perth office and an increase of 28 in the districts at­
tached to Ealgoorlie office. 

The number of inspections under working condi­
tions recorded is only 22, but in this connection many 
smaller vessels are inspected under steam pressure 
in addition to being inspected when "cold," and are 
also subjected to hydraulic tests for which no separ­
ate Teports are made, such being recorded on the 



g'ClH'l':ll report forms only. 

Heee111ly more atl.enf ion g·etHJl'nlly ltaii beeu given 
to the malte1· of inspections under sf ea m and to 
hydmnli<'. tesb; than was possible formerly. 

'J'he total llUlllbl'l' or <:Prtiflcates for boilers and 
pressure vessels issued during 1933 is 1,577, as com­
pared with 1,465 for the year 1932; thus showing 
an increase of 112 for this year apportioned as fol­
lows :-an increase of 87 in Perth districts and an 
increase of 25 in Kalgoorlie district. 

'rhe number of repair notices issued dnl'ing the 
year J 933 is 332, being a close approximate to the 
number issued during 1932, which \Yas 335. 

Construct ions. 

As an instance of the extreme Yariety of pressure 
vessels dealt with hy this Department, designs were 
submitted during the year of a spherical gas holder 
about 40 feet in diameter to be suitable for a work­
ing pressure of 50 lbs. per square inch, such con­
struction to be subject to the satisfaction of this 
Department, in addition to many types of vessels to 
he used as air receiYers, vulcanizers, etc., all of which 
are subject to the certificates of this Department. 
Another vessel of interest constructed during this :rear 
is a small water tube boiler composed of hydraulic 
tubing and portions of gas transport cylinders or 
containers, so arranged as to be portable for use in 
con,iunction with a small engine for tree pulling. 
'l'he working pressure of this boiler is 750 to 800 
lbs. per square inch, and it is reported that although 
using feed water from creeks or surface pools, prac­
tically no trace of scale or deposit is found inside 
this boiler, and working results have been so far 
quite satisfactory. 

A further new construction of interest is a vessel 
built of stainless steel for a process 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 hydraulic 
test, also the method of attaching the stainless steel 
shell to the cast-iron ends was not satisfactory. On 
the suggestion of this Department bolts were substitu­
ted for riveting and this alteration, together with a 
new casting for the end tlii<•kened up where previously 
found defective, enabled a ,·essel to be completed 
which has proved r1uite satisfactory. 

:Many nnfired pressure vessels have been construc­
ted entirely by welding, and have so far given good 
results under somewhat severe tests, but this prac­
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 class of weld­
ing can be permissible in the construction of steam 
generators. 

Welding of this class has not yet reached the con­
dition of reliability in this State attained in other 
countries where such work is carried out under a 
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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boilers and pressure \'Cssels in a eondition of: safet;v, 
hut a r·on~idPrablP amouut of work hns heen donp lll 

the direelion of reeonditioning old n~ssel~, whi<'h has 
been uec-essitafed prinr·ipally as a re~:mlt of the re­
,·ival or g·o]dmining and (O a ]c~~Cl' extent by the 
demand ~f other industries for steam vessels for 
heatino· and other purposes. As the cost of import­
ing n~w boilers, Ol' even the material required to 
make new boilers, is so great, resort must be mnr1r~ 
to the expedient of reconditioning old boilers, in 
some cases amounting· to the prattieal reronstrne­
tion of vessels which, under more fayomable condi­
tions, would not haye been worth such expenditure 
had it been possible to obtain new boilers. 

A considerable amount of extra work is entailed 
in connection with the reconditioning 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 pl'essure on com­
pletion of work before certificates are granted. Many 
such extensive repairs have been carried out, and 
one entirely new bdiler for a small locomotive has 
been built 'to replace one condemned. 

Autoo·eneous welding continues to take a con­
spicuou~ part in th~ repairs and rec.or:c1itioning. of 
boilers, particularly m the matter of filhng or bmld­
ing up pitted and wasted areas where the question 
of strenoth is not of extreme importance, but rather 
the pl'e\~ention of leakage. Each repair is consid­
ered on its merits, and no extensive application is 
sanctioned where such welding would be subject to 
extreme temperature Ol' highly stressed conditions. 

:IJ1aintenance. 
I\faiutenance. gcmerally has heen well up to stan­

(hll:<l, particularly in the ease 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 ~f 
havino· all attendants certificated wherever practi­
cable "'has had a beneficial effect in insuring better 
maintenance and safe working coqclitions. 

Return No. 1 slunring (!l~ssificalion of t'r:trious types of useful Boilers 
in 'Procl«ime<l Districts on :nst December, HJ38. 

TypPs of 1 ~oiler::;. 

Lancashire .. . 
Cornish .. . 
Semi~Cornisll 
Vert. Stat. ... 

Port 
:; l\lult. Stat. 
, , 1?ort. 

Pat. Tubular ... 
r.d~o. ltecl". J•'ircbox Stat. 

:: Ci~'e. 
Port. 

T~ocomotivc 

ii~~t';n T~~t;lt. uj;;lcrfired 
Stat. 

Return ~Inlt. U ndcrfired 

n~~i;' ~Inlt. Int.' Fired 

l~~~·~ Mnlt. In't.' Fired 
Port. ... . .. 

Eag ended and other types 0

UOt elsewhere specified 
Digesters ... 
Air Receivers 
Gas l~eceivers 
Vulcanizers . . . . .. 
Steam Jacketed Vessels ... 

~rotal registrations useful 
boilers 

Total boilers out of use, 
31st December, 1933 

40 
219 

3± 
300 

73 
39 
27 
8 

97 
268 
144 

76 
111 

93 

41 

2 

53 
371 

15 
28± 

8 
19 
:l 

H 
38 

:3 
30 

115 

50 

4 

Unpro~ 
'l'olals. 

claimed ----,--­
Ateas. 1033. 1032. 

102 102 
590 590 

49 ·19 
050 648 

81 81 
58 56 
30 30 
8 8 

141 141 
306 302 
147 147 
115 115 
226 225 

143 139 

7 

·10 

2 

7 

40 

2 

40 17 52 109 107 
71 5 76 73 

380 126 402 445 
4 •1 4 

212 8 220 196 
206 0 212 209 

------------1-
2,519 1,213 52 3, 784 3, 722 

1,238 914 2,152 2,205 



53 

DIVJSJON H. 

J~:~:plosions--Jnte1·esting Defects anrl 1'ests. 

.!<'or the year 10:3:) J have again the satisfadory 
duty to reton1 the fact ihat there has been no ex­
plosion of any boiler or pressure vessel subject to 
inspection under the provisions of Inspection of 
:Machinery Act. This is all the more satisfactory, in 
Yiew 'of the great variety of such vessels and the 
difficult conditions under wl1ich inspections at times 
arc made. Such nssels include steam generators 
carrying working pressmes ranging from 10 lbs. 
per square inch up to 750 lhs. per square inch, and 
air receivers earrying working pressures up to 1,000 
lhs. per square inch. 

The tendency towards higher working pressures 
<·ails for extra vigilance on the pmt of the inspectors 
and the necessity to keep constantly in touch \\'ith 
the latest methods of construction 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 about 40 
years of age, with the following results:-

No. 1--Stcel plate ... 
No. 2- Do. 
No. 3-Wrought iron 

plate 

31·4 
20·3 
20·8 

21·9 
17·6 

G·9 

Ben cling. 

Satisfactory. 
do. 

Fractured when 
bent to 40 dog. 

The results of: these tests have eonfirmed the con­
clusions alread? recorded in othee 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 visual inspection only of boilers constructed 
of wrought iron plates may be misleading because as 
a rule wrought iron plates resist the wastage due to 
pitting and corrosion to 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 n 
piece of plate from the flanging of the throat plate 
of a loco type boiler of a steam road roller. Such 
test gave the Yery high reading of 187 average of 
four impressions. This portion of the plate was 
found so ln·ittle 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 practic­
ally a new boiler. 

Certain repairs by eledric welding have beeYl 
proved to be ineffective; such were sanctioned more 
or ]psfi ac; an experiment because their failure would 
not result in al1'y serious consequences. I refer to 
the building up by electric welding of the uptakes 
of vertical boilers. Tt is found that such repair is 
not a satisfactory suhf>titute for the renewal of a 
badly wasted uptake. 

A rase of damage to a Yertical boiler caused by 
shortage of water occurred. The riveted seams were 
severely strai11N1 and herame leaky. The fusible 
plug- was found to he of a type whieh would not 
easil)' he operative until the plate became extremely 
hot; the metal filling in this case was not melted. 

A Jarg·e Humber of vuleauizcr~ are now in opera­
tion, and a ease i~ reported where the small mild 
~tccl boiler attacherl to one ~neh vessel was fouurl 
::;criously conodcr1 awl had to he renewed after a 
teJ'Jll of service of only three ycaes. 

DJVISION JTf. 
Iuspeclion of JJ1achineTJJ. 

Tl1e total uumber of registrations of machinery 
classed as in service on the 31st December, l!J33, is 
10,070, as compared with 9,550 on 31st December, 
1932, showing an increase of 520 for this year. 

This increase has been principally in the direction 
of electrically driven plants of whi'ch no less than 
481 extra registrations have been made, the remain­
ing net increase of 4·5 being accounted for as fol­
lows :--Groups d1:iven by oil engines 36, gas engines 
9, rom pressed air 1, hydraulic power 1, total 47; 
whilst the steam clriYen groups have been decreased 
hy 2, leaving the net increase of 45 which, added to 
481 electrically driven groups, makes the totn l m­
crease of !)26 for the year ] 933. 

The total number of inspections made during the 
year is 7,555, as compared with 7,235 for the year 
1932, an increase of cl20 for this year. Of this in­
erease in number of inspections, 225 are in districts 
worked f1·om Perth and 95 are in districts workerl 
from Kalgoorlie. 

During the year, 371 notices were issued for guard­
ing, fitting of safety appliances, and other atten­
tions to machinery for the prevention of aceidents, 
the number conesponr1ing closely with that for last 
year, viz., 366. 

lt will he 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 
been issuea for the erection of four new lifts, two 
of these being passenger lifts, one hospital patients' 
lift, 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 Mdinary sense of the application of this term, 
but to make such as nearly "fool-proof" as possible. 
This Branch, 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 to exercise caution before 
attempting to open any lift enclosure door, but 
Pxperience has shown that such warning is disregarded 
by man·y persons. For this reason it has been de­
cided to adopt the principle of fitting secondary 
lorks upon all such enclosure doors. This is in 
accordanre with the Lifts Code of the Australian 
Standards Assor.iation, and although this may not 
entirely prevent accidents, it will at least greatly 
minimise such risks. 

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

Of these new installations, three lifts at Shell 
Bnilrling are of particulm· interest in that these 
emhody prnrtically the latest practice in power 
equipment and safety appliances. One new lift was 
completed at Airways House and one second-hand lift 



was imported from the Easten1 States, reconditioned, 
and installed for service of a light nature only. 

Of new machinery installed during the year, tl1e 
most important development ha;; been upon the gold­
fields, where a particularly fine ore treatment plant 
has been ereeted at the Pcl'Sel·emnce Gold :Mine, 
Kalgoorlie, which has pron~d so satisfactory that 
this plant is now being duplicated. 

'J'hc Great H'oulder Proprietary, Ltd, is ereding n 

new treatment plant, the contrnct for which has been 
placed in the Eastem State,;. 

The Lake View and Star, Limited, are reconstnwi­
ing all(1 concentrating their steam g·pnemting plant, 
thus abolishing some lengthly steam pipe nmges aY!Il 
otherwise improving the ef'l1ciency 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 both at the shipping ports 
and at the ym·ious railway sidings so equipped. 

A slight revival in the timber industry has 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 locomotiYe sec­
tion, is due for replacement and which can onlv IJC' 
retained at the cost of expensive repairs, and .lW\1' 

locomotives will be imperati1'C if an~- material rr­
vival of trade should occur. 

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

In other industries the position remains much the 
same as in 1932. 

Return No. 2-Slwwing Classification of various Som·ces of 
Power-driven JJfaehinery in use or likely to be ~tsed again 
in Proclaimed Districts for Year ended 31st December, 
1933. 

Districts lni"trit>t." 'L'otals. 
worked worked 

Classification. 
from from 

Perth. Kal- 1933. 1932. goorlic. 

No. of groups driven by 
steam engines 686 358 1,044 1,04(i 

No. of groups driven by 
oil engines ... ... 1,415 143 1,558 1,522 

No. of groups driven by 
gas engines ... ... 

No. of groups driven by 
123 95 218 209 

compressed air ... 7 37 44 43 
No. of groups driven by 

electric motors ... 6,253 955 7,208 0,727 
No. of groups driven by 

hydraulic pressure ... 4 ... 4 3 
---------------

8,488 1,588 10,076 9,550 

Return No. 3-Slwwing Classification of Lifts on 31st 
December, 1933. 

'Totals. 
Type. How Driven. 

1933. 1932. 

Pu:.;~cnger ... Electrically driven ... 138 131 
Hydraulically driven ... 1 1 

Goods ... Electrically clrivcn ... llO llO 
Hydmulically driVC'll ... :l 2 
BC'lt drivcn ... . .. (i () 

-
258 250 
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lJJVlSHJN JV. 

Proseeuliuns uuder lite Ad. 

Again it has not heen necessary to institute pro­
eeedings against any firm or person for breaches of 
the "Act" during the year. It is the experience of 
this Branch that owner~ of machinery and boiler~ 
are always willing to eomply with any reasonable 
requirements for the better safe-guarding of mach­
inery and safe working of boilers and pressure ves­
sels, the advice and assistance which Inspectors are 
able to impart being partieularly appreciated. 

As might only he expected during this period of 
financial stringency there are i>Ome cases where ex­
treme measures had to he taken in order to recover 
fees due. In some few cases the small amounts 
owing had to be written off, the debtors luwing gone 
out of business. 

DIVISION V. 

Acciclenls to Pe'/'80718 uy JJfachine~·y 01' BoilM'S, 

The total number of accidents recorded which have 
been the subject of i1westigation during the year 
ending 31st December, 10~)3, is 29, of which four 
were fatal, as compared 1vith a total of 20, of which 
seven were fatal in the year 1932. 

'iVhen it is cousiderec1 that some 526 groups of 
machinery and 62 boilers 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 reflect to a great extent the efTiciency 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 
prmrention of industrial accidents. 

Of the four fatal accidents, one was caused by 
the bursting- of an emery wheel. '!'his was a second­
hand wheel whirh was carefully examined by a com­
petent mechanic who, with a magnifying glass, did 
not detect any flaw before proceeding- to mount this 
wheel. The wheel when mounted was speedecl up 
carefully, an assishmt standing by the motor switch. 
The mechanic 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 being increased 
it suddenly burst, a piece of: the wheel striking a 
large casting- h.v which it was deflected and so struck 
the person who had deliberately moved, as he thought, 
to a safe position. He was injnred 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 
Jlaws was disclosed, radiating- from the centre hole 
outwards. This accident is onn which all reasonable 
precaution,; wet'e taken to pt'event, short of discard­
ing the wheel, for which there was no apparent 
justification. 



One fatal accident, although eauscd by a passenger 
lift, was not dne to anv defect of the lift Painters 
and renovators were \~orking in. the bullding, and 
definite instructions were issued to ensure that no 
work should be done about 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 lattice 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 hy the decending· car. The driver 
of the lift, travelling downwards, was unaware of 
the presence of the painter until the accident oc­
curred. 

One fatal accident was caused by a circular saw­
bench used for cutting up firewood on faTming pro­
perty. The sawhench and saw were practically new 
and had just been put into service, being driven by 
the engine of an oil tractor. \York commenced ln 
the morning, and the saw was stopped once or twice · 
for sharpening. The deceased was operating the 
saw, and was a careful worker. It 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 fraetured and a piece struck de­
ceased on the thigh. He was taken to hospital (about 
25 miles away), but subsequently died as a result of 
shock 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, which in turn was broken by conta<lt wit11 
the side of the bench. '!'he bearing cap was of cast­
iron of poor design, and showed signs of a flaw hav­
ing existed for some time. '!'his sawbench had not 
been inspected prior to the accident: being new, it 
was considered to be in good order. 

The fomth fatal acddent occurred 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. Fo1· some reason the deceased, 
wearing a strong leather apron, entered 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. JDvidently his apron had been caught by v 
revolving pulley or belt. At the inguest it was stated 
that deceased's duty was to use the switch and stop 
the motor, if any risk was impending, as he was 
sol cly in charge. He had been working· on this plant 
for twenty years, and bore the reputation of being 
most careful and conscientious. For some reason 
unknown, he took an unnecessary risk on this occa-

l'j si on. 

Of the serious but non-fatal accidents one occuiTed 
in connection with a passenger lift, the injured person 
falling from the ground floor entrance to the basCJ­
ment of the well. There 'was no eye witness of the 
occurrence, the lift was unattended and was under 
automatic push-button control. By some means the 
enclosure door was opcnen when the car was not at 
this entranee. This lift is litlc<1 with an illmninate<1 
in<licator showing tile po~ition of the cnr, an<l the 
car is fitted with au illuminated threshhold or ilo01· 
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sal'egunrd;; were of 110 avnil to prevent the injured 
person stepping forward onee the door was opened. A 
further safeguard has now been fitted in the form of 
secondary door locks, and this ·practice is heing 
adopted in the future, whcren~r practi('able, in the 
case of automatir, lifts. 

A severe electric shock received by the driver of 
D.n eledric winding: engine when taking hold of his 
control hancllec; was discovered to have been caused 
by the presenee of a rat at the back of a switch­
hoard having short-circuited two terminals. The 
earthing- of the winding machinery not being fully 
effective, was responsible for another accident, and 
so an entirely new earthing system has now been 
fitted. 

A large steam mangle or calender at a laundry 
was the c:mse of a severe burning accident, which, 
but for prompt action, might have been more serious. 
In the absence of the person in charge, two junior 
girls ~tarted the machine, contrary to all regulations, 
and one girl had her hand caught by the hot rollers, 
the hanrl being h'Jdly crushed and burnt. 

One c-ngine-dnver was seriously burnt by escaping 
gases and hot oil cansed by an explosion in the crank 
case of a Die~Pl rngine. Slight alterations have been 
ma<1e in the arrangement of air intake of this en­
gine, and no fnrthe; explosions have oeenrrecl. 

Other nccidcnt::; recorded during the year have been 
of a less c:erion3 nature by various causes, such as 
accidPntal eontad with cutters of woodworking mach­
inery, crushing of fingers by tin-pressing machine, 
and one case of girl's hair being caught on a small 
re\'olving spindle of a cloth-cutting machine. J\IIost 
of these accidents might have been obviated by the 
exercise of wore care on the part of operators. 

In tl:e Goldfields districts it is pleasing to record 
there has been no fatal accident during the year. 
Many new plants arc being erected, and the work in­
volved in in;<pedion has consequently increased. 

Six cases of mishaps on winding engines have 
been reported during the year, all of these having 
been "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 clue to an ex­
perimental replacement of single deck cages by 
double deck cages of much heavier design. T'he 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 cage at the bottom of the sha[t 
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 anr1 experimenting with these double-deck 
cages might have been aYoidecl. 

\Vhen 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
sidered, it is very satisfactory to be able to record 
so few accident~, nll(l snch conditions speak well for 
the type of engi11e-drivers who operate sneh engine~ 
und the system of inspection applied to such opcr-

nosing. Also there is a warning notice; yet all these ations . 

• 



Return .:.Vu. 4, slwwiny Persons [(illed or Injured by Boiler and Jllachin­
CtlJ Accidents in Procla.imed Disl1·ict.<; d1rring Year ended 

31st December, 1933. 

() Numbers within parentheses denote fatal acddents. 

Class of Machinery. 

Tin JV orking­
Cannistcr-maldng press 

Metal Working-
Emery '.V heel ... 

Oaw~~~~~i!fr ~:~t 1Voodworking-

Buzzcr ... 
Rabbotor 
'l'hicknesser 
Docking saw 

Ore 1'reatiny­
Ilattery cam 

Genm·al-
E!ectric winder (shock) 
J3elting ... .. . . .. 
Diesel engine 
Passenger lift 
Cloth cutting 
Steam mangle 

Districts 
worked 

from 
Perth. 

1 (1) 

7 (1) 
3 
l 
1 
1 

1 
2 (1) 1 
1 I 

~ (l) I 

Distriets 
worked 

from 
Kal­

goorlic. 

Total. 

1 (J) 

i (1) 
;) 

1 
:l (1) 
1 
:3 (1) 
2 

Peel cutter 
r Dough roller 

1 ' 

-2~ (4) 1--2--l·--2-9--(-4._) 

DIVISION VI. 

Engine-drive1·s' Examinations ctnd Kincl?-ecl Matte1·s. 

In this section of the ·work of this Branch there 
is also satisfactory progress to report. Dming the 
year a total of 225 certificates have been issued to 
engine-drivers and boiler attendants, the corres· 
ponding number for 1932 being 159, thus showing an 
increase of 66. · 

Coincident with this increase in certificates granted 
is an inerease in the number of examinations held, 
nncl during the year examinations have been held, as 
follows, at the following centres:-Perth ib, Kalg-oor­
lie 2, Leonora 2, Wiluna 2, Meekatharra 2, Gerald­
ton 1 and Bunburv 2. Examinations were held at 
all centres for whi;,h ~H··h were advertised. 

The travelling Hoard of Examiners, in addition to 
spending 19 days .wtually conducting examinations 
at the various ermit'Ps named, has been occupied on 
a further 28 days in Perth on board meetings deal­
ing with applicntion8, 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 total 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 required certifi­
cate for the work on which they wei·e being employed. 
In none of these cases was the offence of a serious 
nature, and the matters subject of dispute wore 
satisfactorily adjusted. 

The personnel of the board has suilered by the 
absence of Mr. A. M. Howe, who as Chief Inspector 
0f Machinery is Chairman Qf the Board of Exam-
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iners, anrl 11'110, nnforbmatcly, has ht>t:ll too ill during 
the latter part of the year to attend meetings or 
take any active pnrt in proeeec1ings; eonsequently, 
the duties appertaining to the position of ehairman 
have devolved npon the present Deputy Chief In­
spector of :Machinery. 

The traYelling Boa]'(1 of Examiners also was suh­
.iect to a change of personnel, the present Doput~r 
Chief Inspector of Machinery, Mr. W. Churchill, 
having· relieved Mr. R. Prynn-Jones. late Deputy 
Chief Inspector of Machinery, retired as from 31st 
.Jmmary, anc1 l\Tt· . .J. Breydon, having been granted 
extended leave of absence, his position was taken 
by Mr. G. A. S. Bradshaw. 

Ttet-nn~ -}la. 5 showing totnl n1PnlJr'T of Eng1ne-cltrivm·R anrl 
Roilcr i1Uenrlants' Ce1·ti(icates (cill rlasscs) [J1'a,ntcrl in 

193:3 f'OIJ/}Jorerl 1J}ith 19::-12. 

\Vinding Cmnpetency, including certificates issued 
under Regulation 40 anrl Section 60 of Act 

F'irst Class Competency, including certificates 
issued under Regulations 40 and 45 and Sec-
tions 60 and 65 of Act . . . . 

Second Class Competency. including certificates 
issued under Regulation 40 and Section 60 
of Act . . . . 

~Phird Class Cmnpeteucy, including certificatef; 
issued under Regulation 45 and Sections GO 
and 63 of Act .. 

Tjoco1notive Cmnpetency 
rrraction. C01npetency .. 
Internal Combustion Competency 
Crane and Hoist Competency 
Boiler Attendant Competency 
Interim 
Copies 
Transfers 

DIVISION VIT. 

General. 

No. granterl. 
1933. 1932. 

5 7 

1l 10 

25 22 

27 20 
.• 3 
l 

27 27 
8 6 

112 54 
1 2 
1 4 
4 4 

22!) lGG 

T lJave again to report that "'rhe Jn~pection of 
lVf achinery Act 1921 ," has remained unaltered, not­
withstanding that certain amendments are required 
in order that proYisions of the Art may be 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 electric 
motors direct and smaller winding engines driven by 
internal combustion eng-ines directly or indirectly. 
Many other matters also need reYiew, but the time is 
not opportune to de a 1 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 o:f recommem1ation and valua­
tion of machinery, etc. In this connection the Tecorcls 
and special experience of the offlrers of this Braneh 
haYe been found to be of mueh value to other dc­
pnrt.ments, and are appreciated accordingly. 

\Vork in connection with the Standards Association 
of Australia has 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, etc., which alone has neces­
sitated a considerable amount of overtime work 011 

my part. This neglect of Standards Association 
work has been unavoidable. 

Inspectorial Sta.O'. 

The year 1D33 has beeu marked by many changes 
in regard to the staff o.f: inspectors. Mr. B. Prynn­
.J ones, an offieer of ilO years of ~erviee and expori-



enee as an lnspec:tor of' J\faehinery and latterly De­
puty Chief Inspector, the highest position available 
to inspectors, haYing reached the age limit of (i:J 
years, was retired from active service in .J anmn·,v. 
Mr. Vl. Churchill, being the successful applicant for 
this position, took oYer the duties of Deputy Chief 
Inspector of :Thl[acbiner)• n~ from 31st January. The 
next senior inspector, 1\fr. G. Moorc, being stationed 
at Kalgoorlic, it was necessary to transfer this officer 
to Perth to take np the position of Senior Inspector; 
Mr. IY. Jordan being transferred to Kalgoorlie. Thi,; 
necessitated the taking· over of the Great Southern 
district work by M1'. R. W. Frankish, a]](] the i\ietro­
politan and Suburban work relinquished by JHr. 
1i'rarikish was taken over by Mr. \IV. H. Sherman, 
who was appointed to permanent staff on 1st March. 
No change was necessary with regaTC1 to South­
\Vestern and Jliiurchison districts, which have been 
retained by Mr. R. J. Ross and Mr. D. H.. MacGre­
gor respectively. 

The inspectorial staff was increased by the ap­
pointment of Mr. .J. :B'. vvinzar, who commenced 
duty as a temporary ofrlcer on 11th N OYember, 193:3. 
'l'his appointment now makes the staff requirements 
c·omplete, so far as ran he anticipated for some years 
ahead, and will enable leave to be taken as it falls 
clue by other inspectors, a. position which has not 
existed for many years past. 

CleTical Stab'. 

C)1:uw;es in the elcrical staff lul\·e also occurred 
during· this year, although of a temporary nature 
only, due to the·absence on long service leave of the 
Clerk-in-Charge, Mr. H. IV. Gibson. To meet this 
situation temporary assistance has been g·iven by 
Mr. Parry, and the duties of Clerk-in-Charge have 
been carried ont hy Mr. J. Vv. Smith. 

JJfileage. 

~i'hr~ total mileag·r~ travelled in the various districts 
during the year is 44,987, as compared with 41,901 
for the year 1932, thus showing an increase of 3,080 
miles this year. 

Of the above total mileage, 42,84-l: was by road, 
2,085 by rail, and 58 hy 1vater. The principal in­
('rease has occurred upon the goldfields, where the 
increased activity in mining has necessitated travel­
ling to many outlying districts which have been re­
sm:citated and additional visits to older centres, where 
increases in plant and equipment necessitate more 
frequent inspection, snch centres being at consider­
able distances apart: the extremities of the distriets 
\\'OJ'ked from Kalg-oorlie being so far apart as South­
ern Gross, \IViluna, Lnverton, and Norseman, which, 
if the work increases materially, will necessitate at 
least part-time assistance from Perth. 

As point('d out in previous years the mileage trav­
elled by motor cars is practically equivalent to the 
total dcprceiation of one ear per year, and, if cf'fi­
uient ~cl'l·iec i~ to lw mniutninea, an allowance for 
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at least one 11ew wr Jll'l' year is necessary. Experi­
ence dming the year of the praetice of: keeping old 
cars in service has Tll'ond most uneconomical, the 
cost of repairs in some cases exceeding the value of 
the car. Inspectors of this Branch are mechanical 
engineers anc1 capable of keeping a car in good 
order, and it is this fact alone whieh has kept old 
cnrs in running order long afte1' their economical 
mileage limit. Such ears, unrl<'r less skilled coutrol, 
would have beell diseardcd mnch earlier. 

DIVISION VIIT. 

Revenne and IiJJJpenrliturc. 

The financial results of the operations for the 
year show a further increase in revenue earned, the 
total amount beinu: £0,152 Ss. 1d., as compared with 
.£5,656 14s. 7d. for the year 1932, thus showing an 
inc1·ease of .£468 13s. 6d. The three sources of rev­
enue each show an increase: fees for hoiler inspec­
tion being· £2,290 9s. llcl. as compared with £2,126 
4s. Gel. for 19:32·; fees for machinery inspection 
£3,489 Ss., as compared with £3,271, 5s. lld. for 
1932; and fees for engine-drivers' examinations, etc .. 
:C291 18s., ns compared IYith £205 12s. Gd. for 19~2. 
Incidentals-sale o:l' ropies of Act, etc., show an 
increase of 6d. only. 

The expenditure has naturally been increased as 
a result of the increased number of inspections made, 
the total expenditure being £5,120 2s. 10d., as com­
pared with £4,667 Ss. 3c1. for the year 1932; thus 
showing an increase of £452 14s. 7d. The inn·ease is 
almost wholly accounted for by the purchase of one 
new motor car, and heav~· expenditure on upkeep of 
old cars nnder the heading of iJ1cidentals, which 
items show an increase of £459 7s. 6d. for this. The 
expenditure on account of engine-drivers' examina­
tions, etc., has increased by £43 Os. 4r1., accounted 
for by the extra examinations held during the year. 

To summarise the result 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 inspection purposes, leaving a balance of £1,005 
5s. ild. excess of reYenue over expenditure for b·ans­
fer to Treasury, as compared with the amount of 
£98D Gs. 4il. for the yenr 19:32, in ll'hich year no 
new car was purchased. 

In conclusion, I desire to tender my best thanks 
to omcers of other Departments, who have rendered 
assistance in matters concerning the administratioi1 
of this Act, and to record my appreciation of the 
good work carried out by the staff of this Branch 
in completing an an1uous and, I trust will be con­
sidered, a satisfactory year of work. 

W. CHOIWHfLL, 
Deputy Chief Inspector of J'lfachincry. 

2'1lh April 19:l'l. 
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DIVISION VII. 

Annual Report of the Chemical Branch, Mines Department, 

for the Year 1933. 

'l'he lhuler Secretwry j'oT lvlines. 

I have the honour to present, for the information 
of the Hon. Minister for Mines, my annual report 
for the year 193:3. 

STAF.D'. 

I regret to record the death of Mr. C. E. Stacy, 
A.A.C.T., for many years Assistant Govemment An­
alyst and ~'oxicologist, and my deputy whenever I 
was absent from head office. He had been a profes­
sional officer of the department for 34 years. 

Mr. H. Bowley, F.A.C.I., was appointed Assistant 
GovPrnment Anal~'st as from 1st October in his 
place. 

T n consequence of the exeessive amount of work 
required to be done the staff: had to be strengthened 
by the temporary appointment of two fmther units, 
a professional chemist and a general assistant. 

EQUIPMENT. 

Owing to the reduced vote available the condition 
of the cqnipment leaves much to be 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 
Eng-land. Several major pieces of apparatus are 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 inconvenience several Government Depart­
ments, and put a temporary stop to valuable indus­
trial research. An ultra-violet ray lamp is urgently 
Tequired for the laboratory, this instrument being in­
creasingly used all over the world in connection with 
the detection of crime and the adulteration of food­
stuffs and various trade materials. 

VOLUME OF WORK. 

The volume of analytical ancl investigational work, 
not to mention the innumerable instances in which 
technical advice is sought and given, has been 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 
pnhlie. 

'l'ltc tol:nl llllmbcr of snmple~ registcn•!1 l'or <'ht'Jni-· 
tal and physienl im,estigation was 5,()78, which wore 
classified as shown in the accompanying table. 

So1u·ce and Allocation of Sarnples. 

Section l. Section 2. Section 3. 
Source, Foods Mineralogy Agriculture 

.Department, etc. Drugs a~d and Geo· and Water 
Toxicology. chemistry. Supply. 

Premiers ... ... 5 4 ... 
Mines ... ... . .. :38 1,132 ... 
Health ... ... ... 178 1 2 
Agriculture ... ... 83 14 925 
Public Works ... ... 4 9 86 
Lands and Surveys ... 1 ... .. . 
Chief Secretary ... 2 ... lO 
Forests ... ... ... 13 .. . 331 
Police ... . .. ... 135 . .. l 
J\!Ietropolitan Water Sup-

ply and Sewerage ... 1 ... 365 
Tender Board ... ... 184 ... ... 
Government Laboratory 20 65 87 
Pn blie Hospi ta1s ... 17 ... l 
Government Boards ... 9 1 . .. 
Miscellaneous ... ... 5 .. . 1 
Royal Agricultural 

Society ... ... ... ... 74 
Public Pay ... ... 48 904 171 
Public J<'roo ... ... 12 734 5 

Totals ... 755 2,864 2,059 
---------------

Grand Total ... ... ... 5,678 

The most numerous groups of materials dealt with 
in each section were:--

Foods, Drugs and 'l'oxicology Sectionr-­
Toxicological specimens 
Milk, bovine 
Milk, human ... 
Oils, lubricating 
Cattle dip 
Explosives 

jJfineralogy, Mi?wml 'l'echnology and Geochemistry 
Section-

189 
70 
60 
39 
24 
22 

Gold assays . . . 2373 
Mineral determinations 330 
Silver assays ... 
Mineral analyses 
Tin assays 
Lime assays ... 

AgrimtltnTe, Water S1tpply and Sewerage Section--
Soils .. . 
Water .. . 
Wheat 
!<'lour ... • 
Fertilisers 
t::;e\vage 

206 
64 
25 
25 

113\J 
547 
161 
HiS 

70 
44 



Dl•~ I' AJtTlVII<JN'l'AJJ COJ\LMI'l"J' I•~ES. 

Meetings of the following eommittees were attended 
l'l'gnlarly, all(] problem-; im·estig-ated on iheit· 
behalf:--

Sia!e Committel' of the ComtlJOnwenlth Council ,J!' 

Scientific a]](] Industrial Research. 
Advisory Committee on Foods and Drugs. 
Ad\'isory Committee on Metropolitan vVater 

Supply. 

Oils Committee of the Tender Board. 

No meeting was held of the Stock Diseases Com­
mittee. 

FIELD TNVESTTGA'rTONS. 

In August I visited Kalgoorlie as a Government 
representative at the annual meeting of the Austra­
lian Institute of Mining and Metallurg~'· I took the 
opportunity whilst on the goldfields to become per­
sonally acquainted with the important deposits of 
magnesito at Bulong which are now lying idle. I 
also investigated the growing felspar industry at 
Londonderry. This locality is now supplying· \'aJ•ious 
Australian markets with felspar (microcline) of the 
highest quality for u~e in ceramics and ahrasives. 
Davyhurst and J\fulline were also visited to note their 
resom·ees of lithium minerals. 

""Whilst on leave in New Zealand I had an oppor­
tnnity of studying: the eqni pment and administration 
of the Dominion Laborat.or)' at vVellington. 

The pine planta!ions in the Helena and Darkan 
,·alleys 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 Yari­
ons species of exotic pines. 

J\tir. B. L. Southern, of the Agrienltural 8ection, 
spent part of his long Rervice leave at the Waite 
Agricultural Institute, Adelaide, eompnring our 
methods of soil examination with theirs. \ He also 
,-isiterl J\ielboume to clra\\' up in conjunction with 
Mr. IV. H. Jewell (Director Vietorian State Labor­
atories) a stnnrln rd specification for basic copper 
eompoumls to be nsccl as lmnticides. 

I'UDLTC.L'-c'l'I ONS. 

'l'he following technieal papers were published by 
members of the staff :-

H. E. Hill: Chemical Tmestigation of the Ex­
tractives of two \Vest Australian vVoods­
(1) the oleoresin of lllyopo1'um seratum; 
(2) the oil and colouring matter of the 
stem of Acacia acuminata. Jour. Hoy. Soc. 
of W.A., Vol. XVIII. 

A. J. Ho are (with L. J .. 'l'eakle and l. Thomas, 
of the Department of Agriculture) : 'J'he 
Value of ~'vlang-anese as n Fertiliser in West­
em Australia.-- Jom·. Dept. Agr., Vv.A. Vol. 
X. 

E. 8. Rimpson and C. lt. Le J\riesnrier: Minyul­
itP, a ne\\' pho~phate mineral fi'Opt Dandar­
agnn. ,Jour. Roy. Ro<'. of' 1\'.i\., Vol. X l \. 

H. U. Lnpsley: 'l'he Eu;~,ytlles of Cow\; J\Iilk. 
Chem. Eng. and J\Iin. Heview, Nov., 1033. 
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FOODS. 
~ample::; of bacon, bread, butter, cornflour, fish 

paste, llom·, hmu paste, honey, jams, jelly crystals, 
margarine, meat, sausages, and various eondiments 
were examined for the Health Department, Tender 
Boanl and otl}('nl. Of the 30 official samples col­
lected by hPaltlt inspectors, Hi eomplied in m·ery 
respect with the regulations, 10 were below stand­
ard in composition, and 7 failed to eomply with 
conditions regarding labelling. Details will he 
found in J\tir. J\falloch 's report hereunder. 

Consideration was given by the 1l'oods and Drugs 
A(h-isory Committee to the regulations dealing 
with margarine, imitation vinegar and tripe. 

'l'he genuine butter trade, which is o.f the great­
est \'alne to the State, is threatened by the appear­
ance on the market of a margarine with a base of 
hydrogenated coc-oanut oil, coloured by palm oil and 
prohabl)~ J1ayourcc1 with rliacetyl, which has all 
the appearance and mnch of the flavour of genuine 
butter. 

It \Yas discovered during the year that practically 
the whole of the tripe consumed in the metropolitan 
area \nls being bleached and plnmped 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. 

~eventy bo1·ine milks and GO hmuun milks were 
analysed, the latter being submitted by Infant W cl­
fare Clinics and hospitals. The determined com­
position of the latter helped to shed light on many 
eases of tualnutrition or malai~e, some milks heing 
abnormally rich, and others abnormally poor in one 
or more important constituent. 

Of 51 official samples of hO\·ine milk, :m eompliPd 
with the regulations in regard to chemical compo­
sition and freezing point. 

BEVERAGES. 

The Liquor Inspection Branch submitted 5 saru­
ples o.f whisky, 7 of beer and stout, and one of 
wine. Of these 8 were true to label and in accord­
ance with regulations in respect of spirit strength 
and preservatives. 

Only five samples of ''soft chinks'' 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 soln!ion to canse severe Yomiting when th2 
bottled beverage was drunk even in small quanti­
ties. 

TOXICOLOGY. 
Again all records have been broken under this 

heading, no less than 180 specimens being examined 
for the presence of poisons. This is in part due to 
th-P totnll~' unnecessHT)' numbers of specimens 
sent in by some physicians in connection with a 
sittglP rn~r. If a ])f'l'i'Ott hns ili(•d .from, say, strych­
nine poisoni11g, it should not he necessary to send 
in six or seven separate exhibits to establish that 
.fact. Again if a person was obviously killed by a 



hnlleL through the hrain, it ~ee1ns a waste of' tune 
and money to examine a nmuber of spe~imens of 
viscera for all the comuwn groups of poi:,;ons, 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 occurred 
through the ignorant use of sodium !lnoride in place 
of sodium bicarbonate. As the former poisonous 
sulmtance is ,,·itlely used nowac1ays for destroying 
inseets, I have recomnJCJHle<l that it be put on the 
li~t o [" sclwcluled poisons (Part H.), 

MIB'J'!WPOLTTA1'\ AND COUNTifY 'NA'l'IDR 
SUPPLIES. 

The quality of water supplied to the metropolitan 
area is closely watched both chemically and bacteri­
ally by the Advisor.v Committee of which I am a 
mc'mbpr, It is regrettable that for financial reasons 
treatment with lime has had to be discontinued. 
'l'reatment of all risky sources "With free chlorine 
however, continues, and regular bacterial tests indi­
cate the satisfactory degree of sterilisation thns 
effected. 

One or two troubles ol' pnrely local incidence 
have been investigated. Tu one rase, crude tar in­
stead of boiled tar, had been used in making the 
bitumen mixture for lining pipes. '!'he result was 
tl!at clots of soft tar-bitumen mixture broke away 
and passed through house taps dnring spells of hot 
weather. In other instances the new system of 
lining pipes with cement concrete was found to 
have raised the pH of the water to an undesirable 
rlegree of: alkalinity. 

The recent extension of the JYiundaring water 
supply from Kalgoorlie to Ora Banc1a was done 
with reinforced cement pipes. As the main is over 
,1.() miles long, the •off'ert of the cement increasing 
the alkalinity of the water was most mm·kecl, the 
first water passing out of the main being totally 
unfit for human consumption, having a caustic allm­
linity almost equal to 3,000 parts NaOH 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. B_v the first week of Janum'y, Hl::l4, 
it had already clroppecl to 23:3 parts per million. 

I<'anners in large numbers continue to avail them­
selves of the cheap opportunities of having water 
analysed from new ch·ill holes or rapidly evapomt­
ing pools and dams. 'l'h<~ standards for stock 
waters established in 192() continue to be used with 
satisfaction. 

PRODUCER GAS FROM THE GOLDFIELDS 
TIMBERS. 

Tn Yirw or the low power eosts of the G\\'alia Golcl 
:\Tine Co., at Leonora, using proclucey gas ohtninctl 
from local mulga timber, the State Mining Engineer 
had a number of ·:trial runs on various timbers 
('arriec1 out at the Kalg·oorlie State Battery. 'l'h0 
ol"iginal timbers and resulting producer gases were 
submitted to 11s for analysis and determination of: 
calorific value, 'rhe latter figure ranged from 8154 
B.'I'.U. fross JH'l' ponnd Cor h]n('klmtt (Rue, oleosu.) 
to 8816 l'or mnlgn, (Lll'al'iu SJ!J!.),' Gimlet (Rill', 
salubris) p;aYP tlw gas possessing' the highest calori­
fic value, ,·iz. Ul5 B.'l',U. gross per eubic foot. 
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SOJLS. 
The demand for ehemical and mechani~al analyses 

of' soils hns denlopecl enormously during the last 
l'e11· years, a;; shown by the following ligures of 
samples submitted:-

UWJ, 
lU:l 

l!J:lU. 
:21)(1 

1 !J:ll. 
;)0:3 

l!l:32. 
Go:l 

1uaa. 
11:3n 

01' Lhese 724 were samples collected hy the Depart­
ment of Agrienlture either in conncetion with soil 
,;m·nvH in the Salmon Gums and other districts, or 
in eo;mection with a seasonal suney of' soil nitrate 
in orchard land in the South-\Vest. 'I' he latter 
results are being published in the Journal of the 
Department of 1\.gricultnre of \V.A. 

The Forests Department have had no less than 
::328 soils examined, mainly in connection with a 
study of the growth of \'arious exotic conifers in 
thei1: pine plantations. As the trees are in poor 
condition in certain patches of these plantations, it 
i~ desirable to know what type:; of' soil will insure 
rapid and healthy growth of timber. 

J;'ERTILISERS. 

'I'he results obtained from analyses of commercial 
fertilisers this year were not as satisfactory as m 
the previollS :few years. This year 19 out of 64 sam­
ples did not comply with the reg-ulations. The :faulty 
samples were mostly ''Blood and Bone.'' The 
mo~t important fertiliser in use, viz., "Superphos­
phate," was of good r1uality in every instance. 

STOCK DloL\oi<;S ACCOMPANIED BY 
ANAEMIA. 

'L'he successful use in New Zealand and 1\:.enya of 
licks containing finely pulverised limonite as a cure 
for hush sickness anc1 related diseases, led me some 
years ag-o to recommend its use in combating sim­
ilar dis~ases here. The State contains many de­
posits of limonite of suitable r1uality for this pur­
pose, viz. low in siliceous grit and ric~1 ,in easily 
(lissolYed iron hydroxide, besicles contanung those 
traces of manganese ~md copper, without which the 
arlministrntion of iron appears to be ineffective. 

J;'UNGICIDES. 
:\Ir. B. L. Southern, of this Branch, has devoted 

a great deal oC time to the study of copper bunti­
eirlcs. For this reason lie was authorised by an 
interstate eonference of :Ministers of Agriculture, 
to eonfer with :Mr. vV'. R. Jewell of Victoria, and 
<lraw up a chaft regulation covering specifications 
for basic copper compounds put on the market as 
fungicides. This has been done, and the regulation 
(see hPiow page 67) has been gar.ettec1 in this 
State, where it is now operative. 

WimA'l' AND WH1<;AT PRODUCTS. 

Through the co-operation of tlw other States, it 
was again possible to compare the figures obtainell 
by a single cereal chemist (Mr. H. G. Lapsley) on 
the standard commercial f,a.q, samples of our most 
important grain from the four chief producing 
States. The fignres will he found in JYir. Hoare's 
report. hPremHler. '!'his yem· there was rcmnrkahfy 
little dif'f'Prenee hdween the whole fonr. 

llalf of the remaining 1:'57 wheat samples dealt 
with were taken from trial plots on the State Ex-



perimental J<'arms, the results being required in 
couneetion "·ith breeding and l'el'Lili:;iug trials. A 
further 7"1 samples mere exatllined fur the H.oyal 
Agricnltmal Society in counedion with their annual 
competitions. 

Of the flours analysed, thirteen were examined 
with a view to the establishment of a standard for 
export Iiour. 

Those by-products of flour milling, bran and pol­
lard, which are largely used as fodders by dairymen 
and poultry farmers, are standardised locally as to 
f[uality by regulations under the li'eeding Stuffs 
Aet. Of 30 samples collected officially, not one 
eomplied with the regulations in e\·ery detail. One 
case only, however, appeared to be a serious case 
of adulteration. 

PROSPECTING FOIL GOLD. 

'rhis Branch is naturally· closely in touch with 
prospectors, lm.'ge numbers ';of whom submit ore 
samples for assay, or minerals :for determination, 
and report on their present economic 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 lGs. Oljzd. in 
Australian currency per ounce of fine gold toward~ 
the end of December, and partly to the Govern­
ments subsidised scheme of assisting unemployed 
Iuen to become prospeetors. J\Iany of these men 
submitted samples of a payable grade. In addition 
a large number of cores were submitted for assay 
hy companies who were testing various abandoned 
or nnworked mines by means of diamond drills. 
Some particulars will ·he f'ounrl in J\!Ir. Bowley's 
report hereunder. 

MINERAL DE'rERMINATIONS. 

Among the 330 minerals submitted for determina­
tion by the public, or collected hy of'ficers of the 
Chemical Branch, several are of more than passing 
interest. 

Petalite, Londonrlerry.-'I'his silieate of lithim11 
and aluminium was found for the ,first time in 
~\ ustralia by myself when inspecting Scahill 's }<'cl­
spar Quarry at Londonderry. \Yith the next three 
minerals it is being described in a paper shortly 
to be published by the Royal Society of W.A. 

!loste1 ite, JYielville.-A cae~ium bearing variety of 
beryl only known previously in 1\ustralia at vYod­
giun. In addition to the rare metal caesium, which 
is used in radio-telegraphy, it carries notable 
amounts of rubidium, an important constituent of 
many luminous paints. 

Native Arsenic, Kalgoorlie.-A single specimen 
was found for the first time in the State in Chaffers 
Gold Mine, Kalgoorlie. 

Palygorskite, Dnrtmoo1·.-An unnsnal clay nmJ­
eral found in sinking a well. 

Tanteu::cenite, Tam!J<jurah.-A Yery rare titano­
tantalate of yttrium, found previously at Coogle­
gong, Eleys,. and one or t\\'o other localities in the 
North-west, which is the only part of the world 
where it is known to occur. 
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llelvitc, 11Iel1:ille,-Tlii~ rare ~nlphosilicate of 
IJeryll ium aud llulllgane~e ha::; been found at two 
points a little north of the to~Yuship of Jl.ielville. 

.:ljJalilr, North of llill Hil·er.-·-·Spe<'imem; of ro~k 
currying phosphatic coprolites \\'ere discovered some 
miles north of the Hill River, indicating a previ­
ously unsuspeeted northward extension of the Cre­
taceous phosphate and glauconite heels of Gingin and 
Dandaragan. 

ULAUCONl'rE HESOUlWES. 

~I any inquirieti were recei \·ed during the year 
about the beds of glauconite known to occur in the 
State. The mineral is a hydrous silicate of potas­
sium, iron and magnesium, which after activation 
is :found to be one of the best materials to use in 
the ''zeolite'' system of watm' softening. The 
\V" est ern Australian deposits, which are of Cretace­
ous age, consist of almost horizontal beds of 
'' greensand,'' i.e., a loosely coherent mixture of 
quartz sand, glauconi!te a.nd kaolin. These are 
known to occur over an area about 85 miles by 6 
or 7 miles, stretching north 11·a rc1 from Gingin to be­
yond the Hill River. Throughout this area they 
outcrop round the contours of ridges and valleys, 
and in places, according to measurements made by 
the Geological 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 Vic­
toria and Great Britain, and its quality very :fav­
orably commented on. 

'l'AN'I'ALITK 

1\'estem 1\ustralia continues to supply the 
greater part of the world's demand for this mineral. 
All export parcels from the State, as well as new 
prospecting samples, are assayed in this labora­
tory for tantalum, niobium and tin content. The 
latter objectionable constituent can be removed al­
most completely by electromagnetic treatment, but 
only complete chemical extraction can separate the 
niobium from ore rich in that so far YnluelesR 111C'bl, 
and f"OITrspondingly poor in tnntnlnm. 

COLLIE COAL. 
ln connection with the constantly recurring 

problem of how best to utilise our large resources of 
subbituminons 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 annJysed from a new find on 
P.A. 4:3, lying some clistance to the north-east of' 
existing workings. 

CONCLUSION. 

Jn conclusion I attach the detailed reports on the 
three seetions of the laboratory by their respective 
heads. 

I desire also to express my appreciation of the 
loyal and efficient conduct of all members of the 
8taff nnder the trying circumstances brought about 
by drastically reduced fnnc1s and high pressnro of 
work submitted. 

EDW ARD S. SlMPSON, D.Sc., B.K, l<'.A.C.l., 
Government Mineralogist and Analyst. 



1.-TOXICO.LOG Y, 
DfWGS. 

FOODS AND 

(By F. ,J. Mallollh, O.B.K, A.A.C.l., 

A.\\'.i\U'. (:\let.).) 

During the year a lotal of 774 sample,; were ex­
nmined, compared with 880 ~ample!:i for last year. 

'l'oxicology.-One hundred and eighty nine (189) 
exhibits wore examined as against 17G in 1932, 
creating a record in this direction. Lysol, strych­
nine, cyanide, cocaine, and arsenic, were the com­
monly used poisons. In aclition there was ono case 
of poisoning by ~odium fluot·ide, one of eaustic 
alkali, one of mecury, (''white !precipitate''), one 
of methylated spirit, and one of eucalyptus oil. 

An unusual ease of poisoning, in which the death 
of a man took plaee, was clue to sodium Jluoride, 
which was taken by him in mistake for sodium bi­
earbonate. I<'rom the stomach and contents I re­
<·ovet·ecl 22 gmins of sodium fluoride. In tomteetion 
with this case, an unlabelled bottle containing ap­
proximately llh. of white powder was examined and. 
f"ound to consist of 95.4';6 sodium fluoride. At the 
inquest the son of the deceased stated that his 
fathe1· used the powder as a foundation for, a mix­
ture to kill cockroaches. He hn(l been of the 
upinion that it was the same ;Is binubonate of soda 
and when the cockroach poison was unsuccessful, 
he gave the remainder of the powder to his wife 
for use in tho kitchen. She had later taken some 
ancl had been ill. Rite told hel" hu,;hand, who still 
maintained that it was the same as bicarbonate of 
soda. On tho day of his death he said that he 
lwd taken a teaspoonful of the powder to relievo 
flatulence. Deceased evidently had no lmowledgo 
of' chemicals, an<l did not suspect tho dangerous 
properties of the powder handled by him. 

Sodium fluoride is used as an antiseptie and in­
secticide. 1t is a most irritant and destructive 
poison, anr1 it would be oasy to mistake this com­
pound for the harmless bicarbonate of soda, which 
it resembles in appearance and taste. The Chief 
fnspoctol" of Poliee \\"as notifip([ !Jy letter tlwt 
sodium flnoride sl1onltl ht> plne{'tl on the list of 
sr;herluled 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 mercury 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 bo "white pre­
cipitate'' (mercuric ammonium chloride). This 
compound is used in pruritus and other skin affec­
tions. lt ,is also user1 in admixture with other in­
gredients as a cure for ring·worm of the scalp. 

Another case was that of a man who was shown 
to have taken a whole bottle of medicine containing 
ehiefly chloral hydrate (240 grains), sodium 
bromide (320 gTains), tinct, cam ph. eo. (320 
minims), liquor arsenicalis (48 minims), etc. Death 
resulted from chloral poisoning. 

Another outstanding case was that of caustic 
alkali poisoning, the man dying from its effect. 
'l'he stomach contents consisted chiefly of blood, 
due to the caustic action of the alkali on the blood 
cells, producing extravasation. 
cnse on record in this State. 

This is the first 
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Many other 1musual and im·olved toxicological 
ca~e;; lun·e been in\·estigatcd during the year, and 
nnwh of my time ha~ IJccn taken up in attending 
iw1ue~ts at the Coroner's court. 

Foods all(l IJruvs.--Onc lmudrc(l aud seYenty-cight 
( 178) samples wore examined for tho Iloalth De­
partment compared 11'i th :32;) samples flor 19:32. 
Others \\"oro submitted by various other authorities. 
The most important of these will be commented 
upon. 

ilfil!.:.--01' 70 ~muples o[ milk, induding :2 samples 
oJ' malted mi Jk examined, 50 of tlwse ,;ample:; were 
,;ubmitted as '' ol"lieinl. '' 01' these :38 samples passed 
the Food mH1 Drug Hegulatious, and 1:2 samples 
wore below standanl in C:.nnposition or :freezing 
point. ~A number of" successful prosecutions took 
plaee. 

The Laboratory possesses a Hortvet cryoscope for 
tho detection of' adulteration hy water, even when 
lhe chemical analysis complies with the regulation. 
A test ease depending on the freezing point of: milk 
as carried out by the Hortvet cryoscope, took place 
early in this year, 1n which " metropolitan 
milk supply company was proceeded agaiu,;t 
and convicted :for selling under-standard milk. 'l'ho 
analysis was done by lVIr. Hill of this Laboratoq, 
and the prosecution took place on tho gTounds .that 
cJ. samples of pasteurised milk as ~npplied were not 
of the nature, substance, and IJUa!ity of the artirle rll~­

manded in that the freezing point lay between zero 
~entigrarle anrl 0.5.) degTees centigmrle below zero, 
thus contra,-ening the Food and Drug Regulations. 
Although the chemical composition of: the milks 
eomplied \Yith the regulations, the frePzing· points 
wero respecti1·ely .532°, .i528o, .:"527°, and .::>2:) 0 

below zero. 'rhe magistrate in giving judgment 
stated that the cryoscope was generally accepted 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 flne of £2 was in­
flicted, the costs to he agroerl on by the parties 
concerned. 

lfwn({n IYiilks.-Sixty samples of human milk werl' 
analysed for Infant \Velfare Clinics and hospitals, 
compared with 53 samples last yenr. These samples 
varied from very poor to abnormally rich in quality. 
In many cases of infants not thriving or developing 
sickness, a sample of breast milk has been submit­
ted for analysis. 'rhese 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 geoat assistanee to 
the various Infant 'vVelfaro Clinics in adjusting tho 
feeding of infants. 

Condensed Sk£m Milk.-Ouly one sample was cx,­
amined during the year. This sample possessed a 
light eoffee coloured appearanee due to caramelis­
ing or hmning of the milk during its processing. 
Tho consistency was also poor, most of tho 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 consumption, both 
the colour and odour were foreign to that of a 
fresh preparation, and it was therefore c"ertifled 
that it did not comply with the Food and Drug 
Regulations. 



Butter.-l<'ourteeu samples were received, G 
~mnples being examined for the Health Depm:tmenL, 
one of which did not comply with the Heguhtiions, 
and 7 ::;amples for the Sttperintendent 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.-l<'ive samples were examined for the 
Health Department, 2 of which did not comply with 
the Hegnlations, in containing a greater amount of 
potassium nitrite than that permitted. Owing to 
the possibility of some of 'the potassium nitrate 
originally added, being reduced to potassium nitrite 
by bacterial or other agencies, it was recommended 
that enquiry be made as to the na'tnre of the sub­
stance which was being used for curing the bacon, 
with a view to ascertaining whether it contained 
potassium nitrite. All the samples complied with 
the Hegulation regarding the amount of potassium 
nitrate present. 

llictTgaTine.-A sample was examined for the 
Health Department. It wa~ a iirm, palatable 
margarine derived from cocoanut oil. The colour­
ing matter consisted of carotene, probably added in 
the form ofc palm oil. This sample closely resembled 
butter in' colour and taste and might easily be used 
in restaurants as a substitute for butter, thereby 
seriously aJfecting the local butter industry. 
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C1·eum.-Two samples were examined for the 
Health Department, one being an otncial sample 
which complied with the regulations, the other 
cream being unoilicial, and said to be ''made from 
lmtter,'' which did not comply. The sample of 
cream ''made from butter'' was found to consist 
of butter and liquid converted into a homogeneous 
emulsion resembling cream. The emulsion readily 
broke up into butter fat and liquid on heating. 

Surnmer DTinlcs ancl Conlials.-Five samples were 
examined for the Health Department, 3 samples 
failing to comply with the 11-egulations, due tb 
serious contamination with a metallic poison, namely 
copper. These were analysed as a result of com­
plaints that vomiting had occurred after drinking 
them. 

V·i1tegar.-Sixteen samples were received during 
the year. Nine oiTicial samples were examined for 
the Health Department, 4 of which did not comply 
with the general standard f01; 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 the year the manu­
facturers of five different brands of vinegar pur­
chased from city and suburban grocery stores were 
prosecuted and convicted in the Perth Police Court. 
The samples did not comply with the Hegulations 
for genuine vinegars, and were also incorrectly 
labelled. In each case the manufacturers pleaded 
guilty, and fines amounting to £19 5s. Od. were in­
flicted. The. Foods Advisory Comm:i'ttee is at 
present considering the drastic amendment of the 
present vinegar regulations with a view to protect­
ing the public from purchasing imitation vinegars 
that are placed on the market as genuine. 

I:loney.-l~ight samples were examined for the 
Government Apiculturirst, all of which complied 
with the Regulations. 

'l'ripc.-'bix :mmples we1·e received during the year, 
:2 [rum Ute Health Department, and 4 from the 
J\lidlaud .Juudion abattoirs. The 2 samples :mb­
llliltt>tl by tile IlPnlllt DL~pariment. were examined 
\\'ilh reference to a complaint that when cooked 
ll'ith onions, 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 sodium carbonate. It is evident that the 
tripes had been treated in a bath of some strongly 
alkaline liquid which had been incompletely washed 
out, and the supplier confessed to the use of sodium 
peroxide. '!'ripe 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 ascertaining 
the bleaching agent used by him in tripe prepara­
tion. 'I'he solutions were all strongly alkaline, with 
the exception of one which was evidently a wash 
water. The analyses showed that the tripe was 
being treated in a bath of weak ''sodium peroxide'' 
solution with probably some sodium 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-." It 
is said that a considerable increase in weight takes 
place, 20 lbs. of tripe before treatment producing 
at least 25 lbs. after treatment. 'L'his process of 
bleaching may seriously affect 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 caustic alkali or sodium carbonate would be 
present in the resultant liquor, as is the case when 
sodium peroxide is used. 

Further investigations showed that fresh, un­
treated tripe was practically neutral, and slowly 
became acid, whilst tlw peroxide bleached tripe wns 
alkaline nnd became .more so with lapse of time. 

!JrniJs and 11[ erlici1w.-Fonrter>n sa m pies were ex­
amined clming 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 Tonic'' 
remedy, the Board proceeded against vV. J. Taylor 
for being a person other than a medical practi­
tioner holding himself out as able or willing to give 
medical advice or service contrary to the Medical 
Act. He was convicted on 2 charges, and a fine of 
.£20 on each charge with £14 17s. Od. costs was in­
flicted. 

Two of the bottles of pills were prescribed 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 "Buchu" in 
appearance, smell, mieroscopical examination and 
chemical tests. 'rhe pills prescribed for "heart 
palpitation" were similar to those prescribed for 
a ''weak spine.'' 

The '' Af Gha 'L'onic'' remedy, prescribed also for 
palpitation of the heart, was found, on analysis, to 



consist of' a wine containing meat extract with a 
liUlc Iinte and pllO~phoric oxide (~imilar Lo Win­
carnis). Tl10 nlcoholic streugih wa.,; :2::J.U:3'/u proof 
:opiriL. "\. phy~ician, in e\·idencc for the prosecu­
tiou, ::;tate<l Umt in soJllU ease,; ol: palpitation ol' til<> 
heart, this tonic wine might be dangerous. 
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'l'enclN Boan.l Samples.~One hundred an<l eighty 
four (184) samples were received from the 'l'cnder 
Board as against Hl7 for last year. They comprised 
chiefly oils, soaps, soap mixtures, jelly <"l',VStah;, 

jams, starches, comflonrs, sclf-n1ising floms, table 
salts, essences, sauces, chutneys, cream of tartar, 
baking powders, Yinegars, piddes, lly sprays, inset:'· 
ticides, laundry blue, in],, metal polishes and floor 
polishes. The results of analyses v.·erc used as a 
guide in accepting tenders for supplies for Govern­
ment institutions. 

Oils.~Thirty-nine samples were examined, chiefly 
f'or the Tender Board. One interesting sample of 
oil (emulsi£lec1) was taken from the sump of the 
police Bentley motor em· in which 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 clue to admission of water 
to the sump, nncl the churning of tlw oil and water 
by the engine running at high ~peecl. \Vhen using' 
a special high speed motor oil which contains oleic 
acid, any aeeess of ,,·ater into ihe snmp should be 
g·narc1ed against. 

Bitnmens.~Six samples were examined for the 
Main Jioads Board .f:or specific gravity, solubility 
in earbon bisulphide, ami solubility in earbou tetra­
chloride. One sample was examined for the Govern­
ment Tender Board for specific gnwity, softening 
point, flash point, solubility in carbon tetrachloride 
and solubility in earbon bisulphide. The samples 
romplied with specifications. 

Investigation oj' Fuels used j'or Mining Purposes. 
~As the local fuels, namely coal and timber, are 
being displaced hy im porte<l fuel oils, a sm·ies of 
investigations were made into the properties of the 
local fuels and their suitability for generating 
power for use on the mines. 

For this purpose 7 different timbers supplied by 
tlte Goldfields I<'irewood Co. to the Kalgoorlie 
mines were tested praetically 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 eonsiclorable time during the year. The investi­
gation required the determination of moisture con­
tent, air-dried mo·istnre, ash, calorific value (dry 
basis) and calorific val ne calculated to mean origi­
nal moisture. The firewoods examined were mulga, 
salmon gum, gimlet, hlackbutt, redwood, and white 
gum. The result of the examination showed that 
the amount of original moisturt> g-overns to a hwg·e 
extent the calorific value of the firewoods. Calorific 
values calculated 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 diffeTent times. Mulga received on 21/4/33 had 

n ralo1·ili<· ,·nine of 88Hi B.Th.U. gross, H]](l nmlgn 
reeei\·l'd on :2!1/S. ·:J:l had a ealoritie ndue o I' 87!JO .B. 
Tll.l '· gro~s, whilst ll1e lowt~sl iu l !tc ~~·rie~ of 7 tire­
woods was blaeklmlL wilh a e<tlorilk \·aluu of SlJi~! 
B.Tit.U. gross. 

0 l' the (i samples o I' producer ga~ derived from 
the aboYe types of firewood, and forwarded hom 
the State Battery at Kalgoorlie, the high ox:ygen 
and nitrogen content of the gas from mulga showed 
that contamination by air had tal\en place, thus 
seriously affecting· the calorific n1lue of tlte gas. 
"~part from this, the producer gas from gimlet gaYe 
the highest calorilie Ynlne, i.e., 13.) B.Th.l.'. gross, 
and the Jo~\YeS[ Calorific Ya]ue from bJncklmtt ll(i, 
and white gnm 1] (). 

E.>:plosives and Cattle JJil!s.~TwPniy-two samples 
of explosi1·es were examined for the .i\Iines Depart­
ment, and 24 cattle llips for the Agricultural De­
partment. '!'he strength rerjnirrd for cnttle dips 
is 0.2ck As,O,, and no sample <li,·prge(l more tha11 
0.02% from this standard. 

Lil)uor Inspection Braudt, l'olic:e Department.­
Fi.Ye samples of \Yhisky were examined, two of 
which were found to be genuine, one adulterated 
with water, and one was fictitiously labelled. Tlw 
fifth was examiner! for standard purposes. The 
whisky submitted for false trarlt' rlescription 1n1s lab­
elled "King George 1 V. Scotch Whisky," but it was 
found that this sample did not compl~· with the 
chemical analysis and colour index of a standard 
sample of the same brand and operation. This case 
was heard in the Northampton Police Court, the 
vendor, who pleaded guilty, being finNl £;) with 
£(] os. costs. 

Five samples of beer, 2 samples of stout, and one 
sample of wine were also examined for tht~ Liquor 
Inspection Branch. 'l.'wo of the samples of beer 
and one sample of stout failed to comply with the 
I<'ood and Drug Regulations. 

Organisation.~The year wns saddened by the 
death of Mr. C. K Stacy, late Assistant Govem­
ment Analyst and 'l.'oxieologist, who was nssoei­
ated with the Department for il4 years. 

I desire to express lliY appreciation of the whole­
hearted co-operation which the ollicers of the 
Section have shown, and the elncicnt mamwr in 
which they have carried out their work during the 
last six months of the year in whieh I have been 
supervising the I<'ootls, Drugs, and 'l'oxieologieal 
Section. 

SECTION II. ~ J\UN.F}RALOGY, MINERAL 
'l'ECHNOLOGY, AND GfiiOCHJ<i:'\IIS'!'RY. 

By H. Bowley, l<'.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
erease on those for the preyious year, the samples 
classified as "public pay'' and "pnblie free" exceeclrt! 
those received during 1932 hy 815 and 74 respee­
tively, with a consequent eonsiderable increase m fees 
received. 
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Gold Assays.-Although only 1,016 tailing samples 
from the State batteries, representing approximately 
one-third of those submitted for checking 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 consisted of eore samples from the bores put 
down by private enterprise on the Mararoa Lease::; 
at Reedys, the Big Bell G.M. at Coodardy, Tindal':o · 
Leases at Coolgardie, and the Beryl G.lVI. at Kundip. 
'vV eekly C'Ontrol sample::; were also received from one 
of the leading gold mines. 451 samples were received 
from prospectors. 

A ue\\' Keller balmwe with a sensitivity of 1j200' 
milligram was put into commission during the year. 
Its use enables ns to issue results with g'l'eat confi­
dence as to their accuracy, and permits the standal'd­
isation of the fine riders used at the State batteTie::; 
to the desil'ec1 limits. 

Tantalite.-20 samples of IV estern Australian tan­
tulite, mainly representative of parcels produced for 
export, were assayed for tantalum, niobium unrl tin. 
1->amples of two parcels produeed in Northern Am­
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 ore. Nearly all of the 
local samples came from the Pilbara District. 

Oadmiu.m.---;Several ,;pecimens of blende were ex­
muined for the presence of cailmium with the follow­
mg results:-

(a) Nooka Lead Mine, Northampton, Cd 0.37 
per cent. 

(b) Payne's Find, Cd 0. 81 per cent. 
(c) Mundijong, Cd niL 

'l'ellwrium.-Following· an inquiry for possible 
sources of supply of elementary tellurium or tellu­
rium concentrates for use in technical operations, a 
se1·ies ol' "amples oJ' the various metallurgical product::; 

obtained m the tn•atment of some uf' the Kalgoorlle 
gold ores IYas examined for tktt met<l!. 

No. 1202, li'lotation eOJ!Centrate, Lake View ant\ 
Star G.1\i. Tellnrillm, 0. OHi per cent. 

~o. 15-10, i\Iill Jlne dust, f-louth Kalgurli Consoli­
date<! G . .\f. Tellurium, 0.0:.!0 per cent. 

No. 1288, l::ine pn·eiiJiLtle, <he<:l Boulder Per­
severance C: .l'vJ. Tcllm·il'm, 5. 07 per cent. 

No. 1631, Aeid solution from ~ine elean-np, As­
sociated G.NL Tellurium, nil. 

It is proposed to exnmine otlwr p. oduds a::; oppor­
tunity offers. 

'l'ellnrium was quoted at (j,;, Jll'l' lb. at the date of 
this investigation-.J uly, .HJ:l:l. 

Lime.--A specificatio11 for ''huiiders" and ''agricul­
tural" lime for GoH'I'IIIIll'll! ]>lll']HJses was n•com­
mendecl to and adopted by the (JoyerJIUll'llt 'l'ell<ll'l' 
Board. The requirements \l·en! :--

Ignition Loss-
Sampled at kiln . .. .. . 
Sampled at job or clsowlwro 

Oaloium Oxide ('l'otal)­
Wherever taken, after ig-

Buildel's' · Agricultuml 
Lime. Lime. 

Not more than 
10% 15% 
li>% 20% 

Not loss than 

nition 80% 75% 
Samples take11 from parceL received at State bat­

teries did not often reach these standards. 
Coquina (shell ruck )-A sample of loosel·y cemeJl­

ted fragmental shell rock ( eoquina.) taken from a 

deposit said to be 50 miles long and } mile wide at 
the head of Hamelin Pool, Shark Bay, contained:-

Insoluble in acids, 0. 71 per ecnt.; Lime, 55. D4 
per cent.; (Calcium carbonate, 9D.8) ; Niag­
nesia, .. 05 per cent.; Iron and alumina, .2.) 
per cent.; Salt, nil. 

Ooal.--Analyses wen• mnc1e of sample::; of' eoal re­
presentative of tlud worke<l in the five pits at Collie 
in M:areh 193cl. These san1plcR were taken hy the 
Inspeetor for Mines a( the working f'aee and plaeed 
in hermetiea lly sealed jars. 

No. 1242 1243 1244 124!} 124{) 1786 
Colliery Proprietary Griffin Stock ton Cardifi Co-operative ( 1o~openltive 

Bord No. 2 No. 2 Left No. 8 No. 43 gjght hand J3et\\ een 4:l 
and <14 

Section No. 17 Flat No. 4 East No. 2left No. 5 
Thickness of He am 8ft. 6ins. 7ft. Gins. 7ft. (lins. (if(., Top :m .. 'I op :lft. Cil'. 

Hot.tom 2ft. Bottom 2ft. 
:3in:-;. Hin;.;. 

Vertical Depth ... 470ft. 2{)0ft. lOHft. 212ft. 70ft. 700ft. 
------------ ·-· --· . ·-- - -· 

Pro:cimate Analysis-·- % % 'X, 0/ ()/ 0' 
,o o() dl 

Moisture 22·29 Hl·74 24·fil. :;(i-()7 21.11 lk·ll 
Volatile hydrocarbons 25·86 :34·00 2ti · IG :!0·7·1 :2·1·/;} ;Z.) ··1!1 

l!'ixed carbon 46·37 41·85 4:3·88 i\8 ·.t:-; -H~ ·,)7 ·lk·:lli 
Ash 5·48 4·41 5·3{) .t. ll r;. ;).t 7 ·-!I 

·--~-----~---~-- -·-·---

100·00 100·00 100·00 100·00 100·00 IUO·till 

Water lost on nJr drying for 24 hours 
(in lump form) ... 2·81 2·31 2·88 :l·Oti 2·UB :J·Sl 

.-idditiona.l wa.(.(Jl' lost at 105° c. (in 
con.r;.;;e po\l'(kr) 10·48 17·4(, 21· 7::) 2:J·(il lk·41i 14·!1:J 

Urtlorijic l.rtlue (by bomb c:Llorimetcr), 
H.'I'.U.-·-

u,m·m Ol'igin:d moist coal ... !J,412 10,017 S,806 ~,-tHU !I.Ti:l 
.\fter 2-t ''"""" ail' drying ... H,G84 10,2i\4. O,O(Hi :>,7ii·l IO.Il.J:Z 10,01:3 
.\Rh (l,lHt moistun·-fn·<• l:l,O:ll l:l,20ti 12,m:; 1:2,:2tiH l :L:~:~:~ I :l,l ~~~ 

Ultinwle "! nalysis---
Carbon 77 •.J:) 7-1· 1·1 lil·.J I 7:~' l 1 '7 ~I ::li '7!1 \.:: 
Hydrogen '{ ·12 ·I· kll :l·S7 1·11 I ·.!"i I . ~:-, 

Oxygen I ti·S:l 1S·I:! 17. ;):~ :20 IS 11· ~ I ) 11 ·{ ~ 

0:itrogen 1·2:> 1·:!1 I ·:21'1 l·l:l I .;;o I -:·.lt 

Sulphm ·3(i l·-10 ·\HI ·SI ·Ill .:,o 
·--·[--

T 100·00 100·00 100·00 ]()(). 00 11111 1111 1011·(111 



66 

Samples of coal reeeiYe(l from three different seam~ 
on P.A. 4-5, Collie, g-ave the following f\gmcs on 
:lllnlysis :-

]. lOft. 2in. seam in shaft. Depth to top, 37 
feet. 

2. 7ft. seam. 
:3. 8ft. seam separated by 19 inches of shale. 

A top, B bottom. 

Proximate Analysis. 

--

Ul'O ... ... Moist 
Voh1t 
FiXP{l 
. \Kh 

ilc hy(homtrhons 
en.rbon ... 

... ... ... 

Jta,tio 
U"lor 

]3 

]<'.C:. to V.H.C. 
~fie Value-
.T.U. (By bomb 

alorimeter) : 
ginal moist co11l 

c 
Ori 
As! 

f 
l 11nd moisture-
/'('C coal ... 

l. 2. 

Q/ 
/o % 

2't·7fl H·flO 
2:l·51 2G·70 
•15·!3:3 ;)1·40 

O•cl(} G·!J:) 
···-·--

100·00 100·00 
!----

I· 0:3 HJ8 

8,90() 10,176 

12,9:17 18,021 

:3. 

A. R 

% o; 
!0 

14-·79 IIHJ2 
:31·77 27·GO 
4G·80 G(hlO 

7 ·14 H·OS 

100·00 100·00 

1·4() 1·88 

... 10,860 

... 13,282 

'l'olc.-A sample of tale of good commercial quality 
was l'c'(·ein~d f1·om !);_mdarng·an :')(;ation 1war Sand­
stone. Tt yielded a fine white powder entirely free 
from gritty particles. 

Clays.--Of the clays c>xamine(] to determine their 
suitability for cemmic purposes, the following are 
of speeial interest:-

Colour and 'J'ype. 

l. \Yiii1e, ~emi-hall 

., UrPy) Fullers J!~arU1 ... 
,,, \\'hilr!, H:lll ... 
-I. 

,-,, <irr-yi:-;11-Whil<:, Firnday 

Clay 
Suh:;tancc 
+ Grit 
under 

no-mesh. 

90·1 

07·<1 

D2·G 

nn · 1 

U7 1 

Ashlcy 
Plas­
ticity 

l!'ignre. 

50 

243 

\)2 

G:~ 

:35 

Colour on 
burning at 

1150'C. 

Good white 

Oinnanwn 

White 

Oood white 

Uood white 

1050'!:. 

lOOO'l'. 

1050'('. 

115()'(', 

l ~50"l'. 

l,o<·(<lity.--1, J\1urchison River; 2, Bassendean; :l, 
Capercup; 4, Armndale; G, Collie. 

.After the t·emoval of tlw gl'it in i.l hy careful ww;h­
iug·, the refiuec1 pro(luct is suitable for use as a filler 
in iho manu fadnro of paper. 

11-uildt:ng Male1·ials.-'L'he surfacing materials used 
in the manufacture of some local cement rooling­
tiles were examined to determine whether thev cotJ­
t ained any COlll])()UJHls likely to have an in;)nriou,; 
el'fect on the men hanclliug them. In all cases tlw.Y 
ronsisted of cement with an inert filler nnc1 pig·ments. 

0/mwonite.-Glauconite occurs in enormous quan­
tities at each end of the coastal area extending J'ron1 
t)uin(lalup, sonth of Perth, to the Hill H.iver, 1~5 
milr•s north of Perth. The most important deposib 
appeal' at present to be in the Gingin-Dandarngan 
area. 

!Jcryl.-'l'ho rare <mesium bearing beryl, rostt·J·ih•, 
apppm·s to he widely distJ·ilmlet1 in this State, i:l[Wl'i­
mens lwiug rceoivud from Lewis and HonsioH'::; Ho<5k­
lwl(~ iVl.l~., awl .i\i.L. 8() in the Wodgina Distrid, alHo 
from Hanison's Hewarcl .M.L. at .Melville. An au-

al,vsis of thP i\[<'h·ill(• nlineral g·ave:-RiO,, 64.fl9 per 
(·<•nt.; BPO, I l.:ll per t'l'nt.; MnO, tmeP: Li,O, 
.lli per CPJtl.; ?\a}l, .~8 per eent.; K}), trace; 
( ':-',(), J .SO pl'l' <·ent.; llil,O, 1.-10 per eent.; H,O -+-
1.2.] lH'l' eent.: H,O--, .08 per eent.; A 1,0, 19.08 pe1· 
epnf:.: Weft, .14 per ('ent.; i\TgO, nil; CaO, nil; Total, 
'00.0:): <f, 2./-l:l; Ng-, 1.fl84; Np, 1.!1185. Analyst. 
1>. U. Mm·,·ay. 

:\ hnlk :-;ample, ll't>ig·hing (j lbs. avoirdnpois, of 
(•OJ>11110ll hpryl f1·om M<c'lvillP \\'as fmm(l to Nmt:ain 
1 :l. fl JWI' cont. BcO. 

I·\pr,l·! was also l'N·ut'<le(l 
\' al>ht•t·uv :Ill(] Bloek I 0-1, 
So1tlh-W(•sl TlivisioJ1 of' ih(• 

fi'om Loention :\44:) at 
Katternp, hoth in the 

State. 

(iu<lo!i!li/1' (sili(·al<• ol' lwt·yllinm, yttrium and 
iron). Sper·imens oJ' llti~ l!line!'H] were re(·eived fl'Olll 
llw l<'iili'P (~neen Asbestos Clainl, \'ia Ahydos Station, 
in the l'illmra Goldlidd. Cl!-eeuish blaek gadolinite 
ll'ith u !J,·uwui:dl coaling of tlw dceomposition prodnd 
kmmn as l\letagadoliuite, was also reconled from 20 
ntilt•s south-ea~! of \Vudgina, a ]oenlit~· possibly idPn-
1 ienl with Abydos 8tation. 

.'!clteclite (tllllgslat(• oi' linw).-Scheelite mu; reeog­
nised in small qnanlit:ies in a gold ore from l'.A. 
2:380, Clampton, Yilgam Goldllcld. 

'l'a11leu.renite (titauo-tantalate nncl niohale of ytl­
rimn, ele.) mixed with eassitcrite and mmw~it:e was 
rc•<·eived f1·mn 20 miles ;;outh of vVodgina. ::lpe('i­
mens ol' erystallisccl tanteuxenite werl' abo reeeived 
from six miles north of Tambourah. 

8/rnrerite (Litnno-tanl.alate of iron).-8mall frag­
ments of this very rare mineral associated with limon­
ite and quartz were present in a sample from near 
Bl'iclgetown Location 11472. This is the first re­
c:orded occurrence of this min era] in Australia. 

Mi-neral Analyses.-Complete chemieal analyses 
lmYe been made of the following:-

(a) llfiner(;Zs.-Actinolite, Lake Uoongarrie; AH­
Iimouy othre, Wiluna; Biotite, Holleton anrl Ubini; 
Blcmde, Mnndijong, Payne's l<'ind; Chloritc, Ho lie­
ton; Coprolite, Ganlhemww Bay; Diopside, Chitter­
ing Brook; Gigantoli{e, :Melville; Mi('roeline, Wod­
gina; Miloschite, JVleekalharra; PalygorskiLe, \'Van­
dalon~; Petalit.c, Loudom!erry; Pseudomorph after 
petalite, Lon<1onderry; Rosteritc, Mcll"illc. 

(h) ()res.- Gold ore, Wiluua . 

Sl~C'l'TON IIT.-AGJ1TCULTUR1~, WA'rlDl't 
SUPPLY AND SEWERAGE. 

By A .. T. Hoare, A.A.C.T. 

'!'he total lllll\lher of samples entered for the year 
lD:l:l was 2,0i")9, nu i]](·rease of' 266 o1·el' the preYious 
year; the sOlll'('l'S of the samples will be found on 
j)nge ;)H. 

StaO'.-- --Owing to thl' large amount of soil work 
J'C(jl!ired hy the I•'orcsls Department arrangements 
\\"('1'(~ lltade 11·ith tltat J)(;partnwut to !ll:tke 11\'nilahle 
:1 (~l'J'(ain :llllO!lni: ol' li!Onl',\' to (~OV('r tilP l'XJ>l'nSCS of' 
a (jltPmist aud <'Xlt·n appand.t1s. :11 iss 11. T. Cole, 
H.S(~., :1 grndaa[(' ol' Lite \\'ust 1\nslralian l'niversity, 
was appoiuted to the position 011 tlte ilrd .July, 19:3:3. 



Mr. B. L. Ronthern iipent portion of his long srr­
Yir.e leave at the vV aite Tnstitnte, Sonth ;\ nstralia, 
shHlying the Jnetl1orls of soil anai)'Sis ns eondn('led 
I here. rt was f'onnd that I he \Ye;;{: 1\ nslr:dian 
metho<ls nre well 11p to date, lmt lh:d 1\'l' <·onld do 
1\'ith more npparatnR. 

Soils.-'rhe number re('eived (l,l:Hl) wns 1110rr 
lhnn donhle those received last )'e:JI'. Of lhrse, 72-l 
\I'm'<' snhmitte<l by the Department of AgrieuHm·r•. 
A nitrate survey of soils from an appl<' Ol'(·hard 
silnated at Argyle accounted fen· 5:ll. Thi;; \\'Ol'k 

was to continue for t.weln~ months, awl IYill be final­
iserl in J an nary, 1934. The eomlnsions dr:nn1 will 
he published by the Department of Agrif'n!lnre in 
their jomnal about June, HJ:l4. The soils were taken 
from orchard, pasture anfl fallow lanrl, artifi<·ial fer­
tilisers being added during the season. 'l'he balance 
of the soils from the Agrienltnral Depnrtnwnl \\'ere 
principally f'hrek samples taken dnring soil sm·Yeys 
and were analysed principally for water solnhle 
salts, sodium ehloride mHl reaction (piT). Typical 
samples were pieked ont f'or 1non• detailed \\'OI'k snrh 
as mechanical and chemienl analyses nn<l r·<mlposi­
tion of the water solnble sails. lt is hope<! (o do 
f'urther work on the typif•nl soils of \\' estern Aus­
tralia at a Inter date and publish the J'Psnlts. 

The Forests Department submitter1 :l2S soils dur­
ing the year, ].)() hcing- lnken f'l'Om (l!Pir different 
pine plantations. '!'he meehanical analysis of all of 
these was reqnired, as well as the dwmieal annlysis 
of: the first nnrl, in most eases, the seeo]](l rlrpth 
samples. Under a set.tlelllenl sehPme the smne Dt~­
partment sent in 07 snmpll•s to he treated in the same 
way as ihc pine plnn(ntion soils. There is a )·t>lloiY­
ing oft' of pinl'S nt l'<'rlnin timl'S of' the year and lllis 
was thought to he due to l:wk ol' nitr:ttes in lite soil, 
so it was rlceidPrl to J'onnml s:unples l'or nitrate 
estimation from the i'Vf)rnlup plantntiou nbonl t'\'l'l'.l" 

six weeks to he taken from where tlw pim•s :tl'l' 
healthy (gTccn), <IS well ns from where i he~· ll'!'l'l' 
showing yellowing and l'rom J'nllow l:tlJ(l. Thi~ WO!'k 
was startefl in ~epll'nth,•r :md ili to eontinnc for 
twl'lve moutiJS. 

A smnplt• o1 soil st1hn1itl<•d !J,,. the \\'.c\. Cri<+et 
;\ssoeiation wns ohl<tined l'ro1n FiarH',\. and is nscd 
f'or the prcp:traliou o[' lurl' 11·i<·kds. H is sni<l J"o 

<"l'<l<'k <tnd r·rnml>le whl'n dl')', :tnd \Yill not allow llll' 
gTass rools to [H'lll'll':tll' lwl<m l\YO Ol' llit'('(' i11ehc,, 
The soil is a lH•:n·y bl:tl'k r·lay, llll' r·la,v ft·:tdion l>eiug 
1·e1',1" hig·h (7!J.:l pet· ,.,,nl. ), :md t!Jr' !ill!' s:md :tnd ,,i]( 
lignres very low (7.7 !Jl'l' <·l'lll and 8.8 per <'<'HL) ll'hen 
<·ompared with soils nse<l in lhl' f<Jastcrn 8tates of' 
Australia for turf wif'kds. Tlw n bsorption (Aside)' 
fignre) was 502. Tlw soil h<td a pH of 5.08. 

Fe1·tilioers.-FiHy-l'onr ol'lkial samples IH'I'e sniJ­
mitted hy the Jnspuetor o[ l•'cl·tili::;ei'S <luring the 
year, nineteen ol' 1rhieh did not eomply with the 
regulations, being belo\r tile guarantee in one of the 
con:otitnellt:o. '!'he balance oC tile ~amples ( lG) were 
fron1 private sources. 

Fungicides and InseGticides.--Ouly four samples 
were reeeived for im·estigatiou before registration. 
The other seven received were tobacco leaves and 
stalk:; grown at Pemherton in Western Anstralia 
for uicotiue estilllntion: this r:1ngnl from a {J'H<oe to 
::.G7 per cent. 
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During Mr. Southem's visit to the Enfltern Rtatr" 
he eonferrerl with 1Vfr . .Tewell, DirPrtor of Vidorinn 
~~ale ~Lnhm·nto1·ir·~, in OJ'<l<•r· to flx :tll(l n•<'Ollllll'.'Pd 
for :tfloption hy all the Rtal·cs stanflnrd~ for f'OJlJ>t'l' 
carbonate lnmtirillf'H. 'l'lw stan,];Hrls n•eomllll'JH]<'d 
hy them have been gazetted under the T'lant Dis­
eases .Act, Hl14, h)' this Rlatp aJl(l are ns follnll'~ :---

( :t) Tt shall contain not less than 50 per cent. 
coppel' (Cn) in the form of: basic ear­
honate anrl/or basi<· snlphnte or ox~'­

chloride; nnd the label upon the container 
in which the material Ol' mixture is eon­
tainerl shall state, in addition to the per­
centage of' copper, the form or forms of 
basic salt in whieh it oecms; 

(b) It shall contain not more than one-quarter 
per centnm of eopper in a form solnhlr 
in water; 

\fl) Not more than h1·o-an<l-one-half per cent.nm 
of the material shall be retainer] on a 
.standard T.l\l.M. 200-mesh sieve, when ten 
grams of the material are shaken by hand 
for five minutes with 150 cc. of water in 
a stoppC'red 500 er·s. Erlenmeyer fi~J~k 

and sieved in a gentle stream of: water 
poured from the flask or a wash bottle. 

Fodclers.-V cry few fodder samples were received 
rlnring· the year, only se1·en i11 all. 

Tn connection with the canning o[ erayfish ( Tmm­
lirus peneeillatus) nt Geralrlton, it has been Slig'­

gested thnt the ,,·asiP from the fador.v IYonlrl make 
a good poultry m(•al. A sample \Yas for\\'anled for 
:malysis, 1rilh the fol!oiYing· resnlls :-

Lab. No. ,~:.HS 

% 
Moisture at 100°0. 5·30 

Pctrolcmn ether extmet 7 · 45 

Sodium chloride (calculated 

from chlorine) .. . 

Nitrogen (toi.al) .. . 

;2-;}6 

7·l:l 

in chitin ·Bcb = Chitin 5·66% 

in musck, etc.... 6 · 70 

Phosphorie oxide, P "05 

Iodine 

6·65 

Present 

l'rotl'in 42 · 43 % 

This 1\·onld make a Yery usPfnl ff'rtiliser, and is 
11·ell ,,·orth experimPnting ~Yith as a rich pi'OtPin r·oll­
rentrate for ponltr)'. 

TT'aters.-Tlw umnher of samples received during 
the )'car was 547, ot' IYhieh the :\[etropolitnn ~WatPI' 
Supply Dt>pnr(ntent snlnnittPr! :n;J, prineipall,1· J'or 
partial analyses i]J(·lnding the delcrmination ol' iron. 
]<;n~J',I. quar[e,· samples were suiHnittud to lt,l'gienie 
anal)·sis and tlw qnalit)· of the IYater snppliPd J'mm 
the rlil'f'erenl ~onl'l'l'~ was foull<l to he eonsistently 
good. The reaetion of Ute watc1· after passin;.!; 
through cemeut-linerl mains is for a time as high as 
pH 9.6, the original pH being about 6.6-i6.7 during 
the winter month,;, <Ul<l S.O-S.:l during the summer, 
when pol'tion of the supply is dra\\'ll from deep 
bores. 1 n conneetion ,,·ith the eement lining of iron 
mains three samples of the lining were submitte<l 
for analysis taken from a test lr•ngth that was to lw 
"omwded up to the ntain. 'l'his will hl' lr~ste<l ng·ain 



after water has been flowing through for some 
months. The following figmPs were obtained:~-

Lab. No. :l!llll. :l920. ;{!)2]. 

First Last 
Middle l/8-in. cut 

1 /8-in. next to 
iron. 

'X, 01 0/ 
/0 d) 

Siliceous insoluble (rock, 
sand, etc.) ... !l·70 47·66 62·!)0 

Combined silica (derived 
from cement) 18·!)5 11 ·64 8·:37 

Lime (acid solnblc) !)()·fli) 20·87 21 ·07 

:Vfagncsia (acid soluble) ·!l!) ·()fl ·46 
___ , ____ 

'!'he Depnttnwnt of Works an!1 Labour submittPd 
85 S;llnples taken fmtn tlw Mnndaring reservoir, 
i(algoorlie reticulation and eounLt·y towns water sup­
]Jlies. Taking ·west Australian stanrlat·ds these nre 
all o.f good potable quality. 

Stock and irrigation waters suhmitted during Llw 
year totalled 115, and a~ is always the eas<• a Cew 
were too saline to he used for any purposP. 

Setoa.IJe.~Samples were l'er·eived from the trent­
illPnt works at Perth, Nnhiaeo allll Pt'<•nwntle to thn 
nllmiH'l' of 44. The tanks m1d Alter ht><ls appear to 
liP working satic;!'nc:forily. 

Mineral lJPji(;iency JJt:seases in Stock. 

Denmark.~The only work done on materinl from 
this district was the cotlelnsion of annlysPs of t·en 
soils left o\·er from the previous ,\'ear. 

Gingi11.~With the exception of two samples of 
ll'ater for chemieal nnal~·sis and estimation of lead, 
no further sntnplcs were received. rt was found 
that the water L'rom Ging-in Brook l'ontainec1 0.02 
parts pe1· million of lP<Hl; .lambs ou connlry watered 
b~· this brook dPnlop atnxia. On ti1P othPr haurl, 
nnimals on J\ifnng-nla Brook remain sonnrl nnrl no 
]pa(i \\·as founrl in thP wn!PI' !'mm it. 

Hrm/8 i!')ld /'olilll'ik~-0[' the c30 S:llltples n~t·ein•d, 
eighteen were of'fil'ial ''Hlll[li<'s taken undn tht• 1'\•Pd­
ing- Stnfl's c\d. 'l'hPse all failed in some rt'S]l<'t't to 
l'OlllJll.v with the stnndal'tb sl't down undt•r tlw rPg'll­
lations fot· moistm·t•, fibrt•, ash and fineness. On<' 
sample of bran contnint'd :tppmxil!tHIPiy 10 pr•r r·cJri:. 
of foreign matter. 

Flour.~Of the 3:2 smnpks recpived, seven \\"Crt' 
from commercial fionr mills for· examiw1t.ion ns to 
strength, gluten (wet and (1r~·), moisture and pro­
tein. The balanep werp flours obtained in the grind­
ing of wheat samples n'eein•d from the Agrienl­
lural Department; these wert' tPsted principal!.\· for 
the maltose figm·c as set down by Dr. Kent ,J one>~, 
l<jnglancl, this ranged from 1.03 per cent. to 1.Hil ]WJ' 
cent. In addition to the ahoYe smnples, thirteen 
l!om·s were sent in by the Department· of AgTieul-· 
{ure in connection with the establishment of a snit-

68 

able standard for West Australian export flour, and 
125 flours resulting from laboratory milling of wheat 
were analysed. 

TVheat.>--Only 161 samples were received during 
the year, of these 71 were taken from trial plots at 
Merreclin and Chapman State Farms, fonr f.a.q. 
wbeats, twelve from Dartmoor for the Uovcrnment· 
Analyst, and four from a private firm. The milling 
ol' the wheats and analyses of the flours were car­
ried out 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. 

State ... ... New 
South 
Wales. 

:BuHhel Weight: 
Declared (lbs.) ... 6i!} 
Original , ... 62i( 
ClPaned , ... 62!} 

.Moisture (per cent.) ... ll ·00 
vVcight in grams of 

1000 grains ... 44·66 
\\'hpaf, protein (per 

(•(•nf..) ... ... H·02 
Whrrd: <1~h (p(•r e0nt.) 1·4!) 

Products : 
Flour (per cent.) ... 71·0 
Bran (per ecnt.) ... l!l·6 
Pollard (per ePnt.) fl·4 

!"lour: 
Nioisture (per cont.) 14·09 
Strength (per cent.) !)3·75 
Protein (per cont.) 8·61 
Ash (pN cent.) ... 0·74 
Cllukn(wct)(pcr ) 24·20 
nlnten (dry) (per c'tl. 0·50 
Hvdrakd ma.ltoRP 

{<1pprox. Ggme) 0·0:3 
C'olonr ... ... lDxcel-

lont 

1268. 

Victoria. 

()2 
6ll 
fH~ 

11 ·Ofi 

:l!J·fl!l 

0·!)7 
I ·f\2 

71·7 
10·:3 
0·0 

14·2() 
58·25 

8·21 
0·60 

24·40 
0·48 

I ·2:l 
Excd. 
knt 

126fl. 

South 
A us-

t,ralin. 

60 
6]\ 
6P 

10 · !J I 

8R·O; 

!l·fl( ) 
s l "1-, 

71·4 
l!l·il 
!l·l 

14·3: 
58·(1( 

R·2 
0·6: 

25·(i 

1270. 

Western 
Aus-

1-mlirt. 

(;:2 
H:l 
H:l~ 

10· .)I 

!l·!l:2 
I ·70 

71·11 
l!l·(i 
!1·-1 

12·7() 
i'i:l·OO 

tl·iK 
(). ,)(j 

24 · i>S 
2 !1·!10 o-o· 

]·]: 

Ex eel 
knt 

1 -~!) 
E <·(1. 

i<nl 

!tnyrrl A,ijril:'ltli'lr r11l Sociely 11..1'/t iiJ-if;s.~'l'he 1111111 ht•r 
uf wht'<1t~ n'l'l'i\'t'<l lllltll'l' t·his heading was 7-L of 
wllleh 4li 1\"{'l'l' selt>eh•tl for 1nilling pm·posPs, after 
« prelimiuary <·ulling· on lht• ha~is of the g·enPrnl 
nppen1·anr•.n of' tht> grnin, hushd \\'eight mu! purity 
o!' typt• or \·arit·t.v. .\ l'tt•r lllilling·, tht• ilonr obtained 
is :lllalysr·d, and points nn• aw:mlPd fo1· flonr .l'i<>lt!, 
c;trength, !lour protPin Hiltl eolmu·: tlw~e tak<•n in 
eonjunetim1 with tlw ealt·nlated ~·ielrl of pounrls of 
brenr1 pt>r ton o[ \l'ltt>at f'on11 the basis for the awnrd­
ing- of the Ynrious prize~. Tht• ehampion wheat this 
~·<·ar was a Ye:·y goorl sample ol' Comeback, gTo\\'n 
at Bm1·g·nrla, th" total numhPr ol' lllnrks g-ained !win;~· 
D1.7. 

'!'lie milling itr\·r•sligations, ll'itlt tlH• PXCeption o[ 
the protei11 r•stilllntions. II'Pl'C earried out by ]\fr. H. 
Cl. Laps le)·, I U·lr-. ( Agr.), A.:\ .C.!., 11·lw also at'[ er! 
as jnrlge in l'onjnnetion with .:\lr. G. L. Sutton, 
llireetor o[ "\gTi~nltun~, and .:\lr. K 'vV. Wilson, 
millc>r f<F the PPerless ]<'lour :\tilling Company. 
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DIVISION VIII. 

Report of the Chief Inspector of Explosives 
for the Year 1933. 

'l'he Undet· Sec1·etM·y fM Mines. 

I have the honour to submit, for the information 
of the Hon. Minister for Mines, in compliance with 
Section 45 of "The Explosives .Act, 1895," my report 
on the working of the Branch for the year 1933. 

ments were made to ship them baelc to the manufac­
turers in China. 

'rhe importations of explosives again show an in­
m·ease ove1· those of the previous year. 'rhere were 
ten shipments rw~eived, and samples from eaeh of 
these were submitted to the official tests, and in every 
wse, with the exception of one consignment of fire­
wol·ks, passed the tests satisfactorily. Samples also 
feolll each consignment of explosives containing 
11itroglycerine were submitted to the D' .Autriche 
velocity of detonation test, and showed very satis­
fac·tory llgnres. There was one consignment of fire­
works the composition of which, on submitting\ to 
nnalysis, was fmmcl to obtain a mixture which is pro­
hibited under· the .Autllorised List, with the result 
that 22 cases were detained, n,nd finally arrange-

'l'able No. 1 shows the quantities of the va,rious 
explosives imported into the State rlnring i;lw ?c~ar :--

TABLE No. L 

hnportations of Explosives into Western A 1tstmlia d1M·ing 1933. 

Explosive. 
Gelignite 
Gelatine Dynamite ... 
Blasting Gelatine 
Permitted JTixplosives 
Powder-Blasting and Pellet 

Detonators (No.) 
Fuse (Yards) 

Total 

Quantity in lbs. 
'1,125,700 

797,950 
314,350 

49,750 
127,500 

2,415,250 

3,310,000 
3,770,400 

T~tble No. 11. gives a eompanson of explosives imported into Vvestern Australia during the past Jive 
year.s:-

TABLE II. 

Comparison of Explosives Imported into Western Australia d1tring the past :five yea1·s. 

Explosive. 1929. 1930. 1931. 1932. 1933. 

lbs. lbs. lbs. lbs. lbs. 
:elignite ... ... ... ... ... 337,000 413,500 565,500 1,067,250 1,125,700 
:clatine Dynamite ... ... ... 405,000 447,000 575,250 617,200 707,950 
{lasting Oclatine ... ... .. . ... 233,500 220,000 145,150 336,600 314,350 
'<'rmitted I~ xplosi ves ... ... ... 4,7,500 61,000 20,000 38,050 40,750 
l'oll·dcr-Hiast.ing and Pellet ... ... 207,500 ]50,000 90,725 136,875 127,500 

Toinls ... ... .. . ... 1.230,i500 1,201,500 l,39G,G25 2,194,\l75 2,415,250 
;--------

1)(-!.ona!or' (1\o.) ... ... ... ... \l75,000 1,076,000 1,805,000 2,370,000 :{,:310,000 
CoiiH. Coils. Yards. Yards. Yards. 

Fu:·W ... ... ... ... .. . ... 213,000 2:32,000 l,!l87,200 2,880,000 :3,770,400 

! n '!'able N·o. 11 L particulars are given showing the distribution of t'X[>Iosi\·p:-; lll tlw <liJ'fpn•nt elassc.< 
Pi' incln:'h·~·-

'I'AHLlc HI. 

J)i-<tribntion and Oonsu.mption of Explosives for Y enrs 1932 nnd J 033 . 
. .... ---------- -- --- --- ----- . ------------

--"-

iold Mining ... ... ... ... c 
( 
~gricnltural and land clearing ... 
}overnment Departments, including 

Public Works, and Water Rnpplies 
!.uarrying ... ... ... .. . 
~oal Mining ... . .. ... ... 

1032. 

.Lhs. used. 

... .. . 1,767,200 

... . .. 30,600 
Railways, 
... ... 73,300 ... .. . 44,100 ... .. . 23,300 

I 
Percentage of Lbs. used. total. 

91·16 2,140,050 
1·58 23,600 

:3·78 108,150 
2·28 61,300 
1·20 315,600 

J03H. 

Percentage of 
total. 

90·4 
1·0 

5·0 
2·5 
1· J 



'!'a hiP No. TV. gives pa.rtirnlars of the Licensrs 
isSJH'rl for thP storag-e and sale of explosives:-

'rABLJ~ IV. 

Licenses is8ued d~1rin(f 193:~. 

[<'or magazines on Government Reserv<'s 45 
used by Government Departments 33 

, , erected on private property 43 
8 tore Licenses ... 

Mode (a) 99 
Mode (b) 2 
Fireworks only 212 

Importation Licenses 2 

f nspection of lirensed magazinPs aml stores hm·c 
bePn made wh·ere possible, hut it wns found rliffi('ult 
to ea!'l'~' out the desirable and lte<'essnry inspeet.ions 
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throughout the country districts owing to the in­
creased woTk demanding the attention of the of'fiePrs 
of the Department in Perth. Tt is hope<l thnt i11 
future a greater number and more consistent imqH'<'­
tions will he possible as approntl has been obtained 
to nse a motor car in connec·tion with the travelling. 
'rhis will naturally mean an enormous saving in tinre 
and thus enable a more el'ficicnt inspection of explo­
sin)s and licensed premises in eonntr~' districts to h'P 
exercised. As a result of' the inspections made il 
was not found necessary to institute proceedings 
for breaehes of th1e Explosi1·es Act or Regnlations, 
but explosi1·es, as shown in Table Y., were found 
to be in a condition whieh rendered them nnfit for 
use, nnd were accordingly destroyed. 

lhk. !'!nee. Kind ttnd ().mnt.ik. 

.-\ bsorpf.ion of moist re. 
do. do. 
do. do. 

:2i)-l--:t3 
I :l-;1--:3:3 
U-5-:l:l 
:20--ii -3:l 

B'rcnmntk 
()11airading 
York 
Wick<' pin 

5lh,;. ( ~clignit<· 
:mm. < :oJignite 
lOO detonators 
:WJS. < ielignik E '-Lda.tion nnd du•mit'a 1 

:;;; .. ;;-3:3 
4--\l--:1:3 

9-8-3:3 
U..S-33 
1:2-8-3:3 
10-8-33 

14-ll-33 
15-ll-33 
17-ll-33 
20-U-3:3 
22-ll--8:3 
23-U-3:3 

K<>lkrbcrrin 
l<a.lgoorlie 

Moo m 
Goraldton 
'rhree Springs 
Carnamah 
Bridgetown ... 
Green bushes 
Boyup Brook 
Bunbury 
HarveY 
iVIorni ,",gton 

llb. Gelignite 
;'\Olbs. GC'L Dynamite', 8lbs. BL Uclat.irlC'. 

70lbs. (klignik (i()'i:,, .J.OJbs. Cdignit<• 
40'jl0 , 50ibo. :Vlonolwl, ;'\Oil El<'ctrie Di•ton­
ators 

:3lbs. C:elignit<• 
7lbs. Gelignite 
7 Coils Fuse 
i3lbs. Gelignite 
lalbs. Gelignite, GOO detonators 
lOlbs. Gelignite 
l Olbs. Gelignit<' 
lllm. (ielignito 
lOlbs. Gelignite 
401 bs. Gelignite 

1,Priorat.ion. 
Chemieal dot.Priom1.ion. 

do. do. 

do. do. 
clo. do. 

llamagNl bv water. 
('h<:>mie>tl d,:t.PriomtiOJI. 

<lo. do. 
do, do. 
rlo. do. 
do. do. 
do. do. 
do. do. 

TAnL" VI. 

'f'ests and A11alyses marlc d11rinu l\J:l:3. 

Jlont Tests 
Annlyses of Explosives 
Fuse Tests 
Fireworks Tests 
\' clocity of J ktonn 1·ion 
A. D.('. Tes1s 
JJetonntor TPsts 
J\lisC'PllltlWOII8 

\107 
2:! 

GO:l 
(i4 
m 
10 
40 
"27 

'rests, as shown in 'rable No. VL, we1'e made with 
a Yiew to determining the chemical purity and stabi­
lity of nxploRil'f.'S imported into the State. 'l'he large 
inc-rease in the nnmher ol' .fu:-:c tc•sb OYCJ' that of 
lasl year, is clue to a numlwr of reports that WeJ'ei 
reeeivecl indicating tlwt acr~ident,; had taken place 
dm' to fuses running or buruing qniekly. None of 
the tests nwde on tlte samples taken, IJOII'el·<'r, inrli­
cated Hny in·egularity in the lmmiug speed of the 
!:'use which would snpporL tlw possibility that fuses 
were lieing imported whieh burned at a speed out­
side that giYen in the llegulations under the Mines 
Reg-ulation Aet, ·Diz.1 from SO to lOO seconds per 
yard, but a very careful check is being kept of all 
importations of' i'nse into the State. 

Then• ll'cre no ne1Y explosin's added to tiJP Author­
ised Lis! during !lw ~·ea1·. 

J. W. IGHTON, 
Chief Inspector of l•~xplosin•s. 

l:ltil April, 19:3-J.. 

l3y Authority: FJ<ED. WM. Sl11Pi>ON, Goveruulcnt Priuter, Perth, 




