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STATE OF WESTERN AUSTRALIA . 

. Report of the Department of Mines for the State 

of Western Au8tralia for the Year 1931. 

To the Hon. the Minister for Jliines. 

Sir, 

I have the honour to submit the Annual He~1ort. of the Department for the year 1931, together 

with reports from the officers controlling the nwious suh-rlepnrtnwnts, anr1 ~omparnti,·e tnh!es fnrnishing 

statistics relative to the Mining· Jnrlnstr.v of lhe State. 

I have, etc., 

JVL J. CALANCHTNI, 

Under Secretary for Mines. 
Department of Mines, 

Perth, ::J1st March, 1932. 



DIVISION t 

The Ilon. the JJiin ister for Mines. 

I have the honour to ::;ubmit for your information 
n report on the Mining I nclustry for the yea.r 1931. 

The value of the mineral output of the State for 
the year was £2,524,557, being £il:33,000 greater than 
that for the .1 lrevious year. 

All mineral~, excepting Gold, Arsenic: a!lll Tan­
talite showed cleercascs. 

The value of the Gold yield was £2,lli8, 771, being· 
85. DO per cent. of the total output. 

The value o.E the Coal output was £il36,178, Ar­
:;enic £7,291; '!'in £3,fl45; 'J'antalite £2,9;")3; Sih·cr 
£2,833; Asbestos £1,44(); Gypsum £il04, and Lead 
£270. 

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

The total diYidcnds paid to the end of 1fl31 
amounted to £28,8'79,GG2. To the same date, the 
tota I mineral production was £177 ,813,22L1, ann the 
total gold proclnetion £1G4,872,9il:3. 'l'!Je value of' 

gold is calculated at a fixed price of £4 4s. n.45c1. 
per fine oz. Sales of golcl by the Gold Producers' 
Association averaged £0.825, £5.:114, £4.GD3, £4.4244, 
a]](] £--!-.(i;i107 for the years 1D20-19:N respectively, 
ancl owing to rate of exchange during part of year 
.19:l0 :t]](l whole of Hl3l and ])l'emium higher prices 
were obtained. ln addition the ConunonweaH.h 
'·Gold Bonnty Aet, l9:l0," vvas in operation during 
Hl:Jt. Amounts of £D74,504, £5D0,428, £239,487, 
. C8!l,H58, £1 D5,G29, £90,'780, £804,000, and £G5,000, 
t-otalling .C3,0-l8,fl8ti, should lhet·efore he addrd to 
arrivP at the aetunl t·otal 1·nhw of gol<l proclured. 

Cl OLD. 

'l'lw Gnl<l yiehl sl10w~ an inerNtse, being 9--!,2();1 
fine omwPs grcnter than in 19::!0, whi<·h was :!fl,]!J:l 
fine otmees greatrr than in Hl2!l. 

'J'he :wernge va.lne per ton of ore treated in the 
State as a \Vhole has fallen from 54.9:) shillings in 
1930 to 44.81 shillings in 1931; anc1 in the li;ast Cool­
gardie Goldfleld, which prodneecl oYer GG per cent. 
of the State's reported yield, it fell from GO. '75 shil­
ling:.; to 54.05 shillings, but the added exehnngP and 
premium and golcl bounty would ill<'I'easc the 19:ll 
:werage hy GO or GO per eent. 

Comparing the tonnage of ore treated in HJJO and 
lD31 there was an inerease of 33(i,818 tons in the 
latter year, during which 982,162 tons were treated. 

There were increases in J~ast Murchison, East Cool­
gm.·die, Coolgardie, .Murchisou, Yilgarn, Mount Mar­
garet, Y a.lgoo, Peak Hill, Dunrlas, Broad Arrow, Pil­
hara, and North-East Coolgardie Goldfields, and from 
!he State generally of 221,685, 71,D22, 8,435, 8,115, 
7,G77, G,ll,J-, :i,G18, 5,04G, 3,74(), 2,128, l,G54, 585, 
and 58 tons respectively. 

Jn the North Coolgardie and Phillips Hiver Gold­
fields there were decreases of 5,878 and 87 tons re­
spectively. 

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

'i'he acreage held under :Mining Lease for all min­
erals is 53,052 aeres, being a decrease of 53 acres 
when compared with 1930. 

'!'he area, held for Gold Mining is greater by G28 
acres and for other minerals lesser by G81 acres. 

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

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

']'he number of men engaged in all classes of mill­
ing was 7,147; an increase of 1,'705 on the number 
employer1 in 1D::l0. 'rhe nnmber of men engaged in 
mining for minerals other than go!L1 showed a de . 
crease of 187, prineipally due to a falling off: in tlw 
Humhers employed in mining for Coal. Tin, Cop­
per, Asbestos, and Gypsum also had decreases, but 
Tantalite and Lead inereases. Tn Cloltl miuing· ·ihrrn 
was a.n inerease of 1,89:2. 

'!'he H.V('rage valne of goltl prodnc:rd per man em­
ployed on gold mines was .C4J 4. 85 in Hl30 all(] 
.G372.82 in 1m11. 

The average tonnage raised per man was 171.55 
tons, and in the previous year 150. G4 tons. 

'!'he sixth periodical examination under the ]\finer's 
Phthisis Act of persons employed in the Mines was 
completed on the 31st December, and the results of 
this examination, together with the results ol' pre­
Yious examinations, are shown in the following 
table:-

Rx:trnin:l,t.ion;;;. 
'l'ot.n.l :\fo. 

of men 
ox;tmino<l. 

Norrnn.l:3, 
et. e. 

Fiilieosi:> 
1~nl'ly. 

Sili<'ORiR, 
Advn.ncod. 

Bili('oRis 
plus Tu bcr­

culosis. 

rf'ubnl'l'lllORiR 
only. 

r il,2:l9 41)9 18:l lBl ll 
Firi't Ex:1mination (l92i5-2fi) 4,023 l % % 0/ Of O' 

/0 /0 /0 
80·i) 11·4 4-i'i :3.:3 ·i1 

------ ---------· -------

{ :3, llfi :381 HB 128 10 
Second 1~x:a1nintion (1927) :1.728 Of ex) 0/ % % /o fO 

83·fi 10·2 2·i) a·4 ·:l 
-------------- - --------------- --1--------- -·------ ---------- ----------

r 2,H77 362 98 42 4 
Third l~xan1in(1,tion (1928) :3_48:3 l Of % 0/ % % lo !0 

8G·G 10·4 2·8 1·2 ·1 
----~--·--- -- -- --- ·-- ------- ·---------

f 2,120 :l26 94 41 7 
Fourth I~XJ1Jninn,tion (1929)* :2,:"588 Of ';{, % % 0/ 

t /0 j() 

81·0 12·6 :l·G I·G ·3 
·----- -~-·--·-- ··-·- -·-- -·------- --------------

r :l,78.) :l8:l G7 ll'l 1)0 
Fifth l~xami n>ttion ( 19:30) :3,:Ml t 

Of o/c, % % % /0 
8l·O l.l -:l 2·0 :3. :l l· i) 

-··-------·- -- --·--·-

r---~~--I{ ~,r;:;o :w> 6:3 58 
Sixth Examination (l9:H)* :J,Ol2 Of % % % /0 

84·0 ll· i) 1·8 1·9 

*No'J'E.-No examinations at the outlying Goldfields were carried out in 1929 or HlBl, only the men employed in the Mines 
in Kalgoorlie and surrounding districts being examined during those years. 



The figures for 1931 indicate a substantial im­
provement as compared with those for 1930. There 
are still a very considerable number of men employed 
in the mines, however, who have been mining for 
many years, but with the gradual elimination of these 
olcl miners, and the introduction into the mines of 
a gTadually increasing number of men of specially 
selected physique as a result of the initial examina­
tion introduced in 1927, combined with the impro\·cd 
s"andarcl attained in the mines during recent years 
as regards dust prevention and ventilation, it is 
anticipated that the position will show a marked im­
provement from now onward. 

Ill the Einst l\Iurc·hison Field tlwre was an increase 
of 61,207 line onnees. 

lu the Black B.ange district many prospectors were 
aL work in the various centres and a result was :m 
improved output. l:'rom Bellchmnbers some new 
discoveries were repodrd and the diseoyerers had 
satisfactory cmshings. At 1\'Iontague a plant was 
erected on the old Caledonian LPa~e and c:PvPnil o!hC'l' 
old ,-hows were being worked. 

A 1. Sandstone prospeets had gTeatly improved and 
n l\1i1" llllmber of men werP working. 

In Lhe Lnwl<Ot's distri'H, aHhoilf:,h there W<h a 
small LJl(:t'Pasc in production, there was praetically 
no (dutuge, 1nining being ntosUy ('onlined Lo tlw h·Pnt­
ment of acr-umulatcrl sands. l.<'rom l\Tount Sir Samuel 
one small crushing was reported. 

In the \Viluna district the1·e was a substantial in­
en~:t,;n, largely aliributable to the output from the 
\Viluna Gold Miues, Ltll., hut prorluetion from thP 
smaller mines throughout the distl'ict also Rhowcd a 
vPry !·n•ditahk ilWJ'P<lc:e. i\Ionnt !(;•iih, ":tftPt' h:n·­
ing IJC'Pll il<•seJ'i<•<l !'ot' some years, reported seveml 
entshings. 

At Cole's Find, Cm·hoy's li'in!l and Diorite mining 
wn;:; very active. 

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

The J'viurchison field had an increase of 5,032 fine 
ounces. 

In the Meekathana district there was an increase, 
the bulk of the prorl-nctioJl coming from the JVIeeka­
i hnna eentre. 

J.n the various other rentres n great many pros­
pectors were working. 

In the Cue district there was an increase. Mining 
was active throug·hont the district and had the State 
Battery at Ci1e been able to cope with a larger ton­
nage the gold output would have been much larger. 
It is proposer1 io remedy this in the New Year by 
the erection of a new State Mill. 

In tlw Day Dawn district there was also an in­
crease. ]<'rom Day Dawn there were several crush­
ings from various ,prospecting areas. 

At Lake Anstin Messrs. Walker acquired the old 
"l<Jureka" J\line and during the year strnek rich gold 
and reported some sensational returns. -

They coufirlently expect to eontinne their, so far, 
most successful operations. 

At Maiulancl and Pinnarles a good deal of pros­
pecting- was in evidence. 

In the Mount Magnet district there was a small 
m crease. 

In the neig-hbourhood of :Mount 1\Iag-net the "Hill 
60" was a reg-ular producer and the "Hesperus 
Dawn" also reported a good CTnshing-. 

At Lermom'ille there was a decided revival and 
many prospectors we1·e at work. This was also t.he 
case at Paynesville. 

'J'he Peak Hill Field had au increase of 1,976 fine 
ounces. 

'J'he priuci pal production was from the vicinity of 
Peak Hill but outputs were also reported from 
Horseshoe, Jimble Bar, Murphy's \'Yell, Mount Sea­
brook and N ahberu. 

The manganese deposits at Horseshoe remained 
1m worked throughout the ycal". 

The Yalgoo ]<'iel<l luHJ nn inerease of 1,49G fine 
onnce~. 

A ~'taLe Battery has br~en eredc>d at Yalgoo and 
l'ommenced opemtio11s in October. It is ant.icipnted 
that this will greatly ;;timnlate prospecting in the 
ndjaeent di.,tricts. In the nn·ious outlying centres 
a eonsir1N~l hle amonnt o C prospPcting- was m evi­
clenl:e. 

ThP Mount :\largm·pt FiPlcl harl an increase of 
4,021 fine ounces. 

In both the Monnt Ma!'g'<lrPt anll MonuL Alorg-an-: 
distrids the1·e w~h~ not mneh ehange, but it is pro­
posed to carry out some diamond drilling on the ol<l 
"Lancefield" Mine in the fonnm·, with n view to en­
clem'onring to locate payable ore bodies below the 
depth reached wheu the mine do~ed down. ~l'he re­
sult will be of cousi!lerahle intprest to both the <lis­
triet and the State. 

lH the .Mount M alcohn <list rir·[: there was a sn h­
staniial inereasf~ in the ontpnt from the "Sous of 
Gwalia," the principal mine. '!'his property is being 
<1eYelopec1 f<]llGlldid:ly all(l looks to have many pros­
perons years alH•ntl of it. I~lsewhe,·e in tlw disl!·it'L 
there was· a fair amount of prospeeting. 

'l'he Coolgardie lfield hnc1 an increase o:f 6,600 fine 
ounces. 'fhis year was probably the brightest that 
has been experienced for many years. In the im­
mediate vicinity of Coolgarclie a great many pros­
pectors were operating and mnny crnshing-s were 
raised. 'l'he local State Bnttery was running eon­
tinuously without being able to cope with all the ore 
available for treatment. 

At Gibraltar there were satisfactory crushings 
from the "~orge." 

At St. Ives a fair amount of work was being done 
and crushings 1\'Pl"e reported by trihuters on the 
hes Reward. At \Yidg-iemooltha there was a con­
siderable inerease in mining- activity, and at the 
alluvial workings at .Larkinville a .sensation was 
caused wlH•n, on 15th January, a miner named Lm·­
combe uHcarthecl the State's reeon1 llllgget named 
the "Golden Eagle" from its shape, :md weighing 
1, l:l-~ ounces 12 clwt:o. The Btnndarcl gold content 
was 1 ,O:J7. 04 ozs. and silver content GO .44 ozs. This 
resnlte\1 iu a rush to the loea!ity and a 0onsidel'ablP 
amount of nll:wial gold ll't1fi l'.'lllJ. At on(• time it 
1\·as estimated tlu1t 1,000 men were there and at the 
end of the year 150 were still searehing for alluvial, 
and lhPrc was a steady production. 

At W ann a way a very promising discovery was 
m:lde ancl a good ernshing reported. 

At Higg·insville there was an increased number of 
prospectOTs working·. 



From the Knmmalling tentre there \\d~ au m­
ereased ontput and mining g<·ncJ·ally 1ras more ac­
tive. 

The J\orth Coolgardie Field had an increase of 
2:l8 flue ounces. 

J u the M c:lli:ie~ distrid there was a considerable 
decrease, consequent ou the (~es~a tion of operations 
01; the 0and Queen-{llad,;ome nt Comet Vale and 
the "Golden Age" nt J\Ienzies. 

Al ,\lcnzits a number of' exeellent ernshings were 
recorded, all(! a uew discovery adjacent to the town 
and which is 1·ery promising·, was reported. From 
Ymmdaga then• were severnl rich erushings. At 
UoongarriP some remat"kahle returns were got. One 
pnrty in addition to a erushing of 28 tons returning 
:2!18 fine omwcs recovered 703 fine ounces by dollying, 
a total of 1,0()1 fhw ounces. Other parties abo rc­
pm·ted good returns. 

At Comet Vale matter~ were quiet. 

At ~Iount lda there wa,; a revival in pro~pecting 
and some parcels wc~re treatecl at the State Mill. 

In the Ulaning district there was an increased 
output, mostly from operationK at 11ulwarrie and 
Davyhnn:t. At Eiverina nothing· was being· done. 

Jn the Yerilln district there \i·as an inerease and 
Jll"OKpediw.;· was very active. 

J\'lany prospeet.ing· <Hens we!'<) taken up at Y <I!Ti, 

Erlju(linu an cl Pingin, n nd the State 1Battery at Yarri 
trPated a go<Hl deal of: ore. Yerilla was practically 
dc•sertN1. 

The Niagara di~trict. a!Ho hqd au increase. Most 
of the output was from Tampa, where a good many 
men were at work: 

Crushing>: were also t·eporte<l from Kookynie, 
Ningara mHl ·~~ . 

The North-l<;asL c(,olgardie Goldfield had au in­
en~ase of "r>O fine ounces. 

In the J(anowna dist.riet, although more prospectors 
were out, thei1· efforts were mostly coneentmted on. 
the old eentres and no discoveries of' importauce 
were reported. A goocl return waK obtained from a 
prospeetiug area at Gorc1on, and from Ginclalbie 
several were reported, but not of any great value. 

In the K umalpi district, although a few men were 
working, nothing of any importance was recorded. 

The Broad AlTO\\' Field had an increase of 2,451 
{i ne omH·.es. In all centres on this field a great many 
p1·ospcciors were working and results were most sati'i­
faetory. Feu bark realised the prediction expressed 
Jnst year, and several good crnshings were recorded. 

At Ora Banda the State :Mill was operating 
throughout the year nncl a large tonnage was put 
through. 

l<'rom Grant's Patch, vVaverlcy and Bardoc crush­
ings were reported. 

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

Towards the end of the year the discDveTy of 
payable gold was reported from a locality N"orth­
vVesterly from Carnage, and a mild rush resulted. 
The discoverers panned off a good deal of gold from 
ore at grass which is said to be exceptionally rich. 
The country is impressiYe from a prospecting point 
of view and the outlook is promising. 

li'rom the Broad AtTow centre some goocl'erushings 
were reported. 

[) 

In the East Coolgardie Goldfield the 11umher of nwn 
e11gaged iu mining was 2,388, and in 1930, 2,065; an 
increase of 323. This goldfield gave employment to 
over 37 per cent. of the number of men employed in 
gold mining, and the reported production during the 
year was :137,840 fine ounces, over 65 per cent. of 
the total reported yield. 

The tonnage treated was 5ill,027 tons, being 71,922 
tons gTeater than in 1030. 'rhe yield showed an in­
crca~e of 0,2l'lc lino ounces on the preceding year. 

'The average gmcle . of the ore per ton fell from 
60.75 shillings in 10:!0 to 54-.05 ::;billings in Hlill. 

:Steady producticm was maintained by all the large 
lllines, the principal producer being the Lake View 
and :Star. ~ A new up-to-elate plant i::; iti coun;e of 
ereetion on this mine and also on the Boulder Per­
severance. Satisfactory results are anticipated from 
each and the managements deserve much credit for 
their enterprise. 1\fany tributers are still operating 
and contributed largely to the output. 

~t the North end of the field mining was again 
acti\·e, a:1cl the Br~lwn Hill Proprietary Company 
has aC(Jmred an opbon on the old "Hannans North." 
At Bindnli, Feysville, Celebration and Golden Eidge 
a good deal of prospecting was being done. 

In the Bulong disb'iet the most activity was at Mt. 
Mongm·, where several shows were being worked. 

The Yilgar11 Field lwd an inerear;c of 2,921 fine 
ounces. In the Bullfineh centre mining· was very 
active. Se\'eral good crushing:; were reported and a 
new find, which promises well, discoveTed. l<'rom 
l!olletou seYeral outputs were recorded. At Manx­
man the "Hadio" and "Radio Deeps" were the largest 
procluccn,s, but other p1·operties reported productions 
<IJld man:r prospeetors were 11 hout. Crn:oltings wen• 
reported from Hope's Hill, Marvel Loch, Mount Jack­
son and Pnrker's Ha.ngc. .L\ t \Vestonia there was a 
gr•od deal of aeti,'ity and several ernshings, and th" 
future prospect for this district is bright. 

ln the Southern Cross centre increased activity was 
very marked. ScYeral g'ood crushing·s were put 
through and n movement is on foot for the provision 
of local crushing facilities. 

The Dundas Field had an increase of 1,263 fine 
ounces. The principal producer was the "Mararoa 
No. 1" but seyeral other mines had crushings. The 
local State battery had quite a good run but most of 
the prospectors' returns were of low value. No new 
find of imp01tance was reported. 

The Phillips Hiver Field had an increase of 22 fine 
ounces. A fair proportiou of the output mune frotu 
Hatter's Hill, where an average of 30 prospectors are 
working. Increased activity was noticeable at Kun­
dip to>vards the end of the year and although no 
crushings had been put through there was consider­
able ore at grass. 

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

There was not an.v proJnetion from the West l' i111" 
lwrley Goldfield. 

The Ashburton Golcltielcl had an increase of 23 line 
ounces, the Kimberley Goldfielcl a decrease of 61 fine 
ounces, and the Gascoyne Goldfield a decrease of 7 
fine ounces. ln each of thc:;e fields mining is practi­
cally confined tD fos::>icking for alluvial. 

Prom districts outside the proclaimed goldfields 
crushings were repo1ted from Bunacoppin and the 
deposit being worked is considered promising. 



AI; \Vong·aminr, near Nortlwm, a unmher of: mininp; 
tenements were n pp lied for towards 1he enrl of the 
year, all on private property, hut insulflcient work 
has heen done so far to prove whether gold exists in 
pnyable quantities. 

l<'rom the .Jimpenline n.lluvial field in the Toodyay 
district, all eomprising private property, 4:3.55 fine 
ouuces of gold were reported and prospectors ranging 
in number from 40 to lOO were engaged during the 
whole year. Gold was obtained in small quantities 
o\·er a wide area, but no definite evidence of a pay­
able reef is yet forthcoming. 

'rl.N. 
The quantity or Tin exportetl was :JD tons, Yalned 

af; .Cl,!J45; a. ;Jt~creaso in tmmage of 2:3 toi1s, and in 
ntlue ol' £(),(Hi:l. 'l'he only production reported was 
G.:JO tons, valued at £5:31, from the Pilbara Goldfield; 
a deerca10e on tJ1e previous ymw in tonnage of 5.50 
tons, and in vnl ue of £707. 

T AN'l'ALITE. 
'l'wel\'e ( 12) tons, valued at £2,953, were exported; 

au increase in tonnage of '!J tons, and in value of 
£1,()[)0 on t!Je previou~ year. 

COPPER 

No Copper \\'as exported, and no production was 
reported. 

COAL. 

The output of Coal was 432/±00 tons, being 69,025 
tom; less than in Hl30. 

No work was done on the deposits at vVilga. All 
the pror1uction was from the Collie I<'ield, where six 
( ()) collieries were working most of the year. 

'J'he number of men employed, 752, is lesser by 1'14 
tlmn in HJ:30, a.nd the output per man was in 19:30, 
GGO tons, aud in 1mn, 575 tons. 

OIL. 

6 

The I<'reuey Kimberley Oil Company during the 
year shifted the boring plant to a fresh site on the 
area held by it on the West Kimberley Goldfield, and 
~tarted drilling anothel' dPep hole. 'l'lw results will 
be awaited with iutereHt. In other parts of the Sttttc 
prosvccting has been eanied out, hut no outstanding 
results luwe been 1·eported, nor nny deep boring 
undertaken. 

ASl3J~S'l'OS. 

'l'he reported production was 2.57 tons, 1·alued at 
£:W, from the Pilbara Field; a. decrease in tonnage of 
G2.73 tons, and in Ynlue of £4,192; also from tllt' 

West Pilbnra district 105.50 tons, va.lued at £1,410; 
an increase in production of 88.50 tons, and in n1lue 
of £010. 

O'l'HEit MINEHALS. 

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

Lead and Silver Lead, amounting to 24 tous, va.lucd 
at £270; a decrease in tonnage of 367 tons, and in 
value of £5,312, was exported. 

Also 409 tons of Arsenic, valued at £7,291; 104 
tons of Felspar, valued at £'12i3; 7 tons of Pottery 
Clay, valued at £2:2, and 24 tons of Sand, valued at 
i:35. 

'l'he production was reported of i30 tons of Puller\; 
IBarth, valued at £8G, and 222 tons of Gypsum, valued 
at £:304; a decrease in tonnage of 1,4il6 tons, and in 
value of £1,850 on the preceding year. 

J\HNJNG GENI•>RAJ,LY. 
'J' lw West A n~tralian gold pmr1nd ion was (if). 78 

pet' ecnt. of the total for An~tralasia, and in the pre­
ceding year 70.:3D per cent. 

Consequent on fiwmcial stringency, it has been im­
pos~ible to eont.inue assistance as liberally as in 
previous year:;, but whatever was poc;sible was done. 
Cartnge :mbsidies a.nd concessions at State Battcl'ies 
were reduced, hnt ore produeers ha1·e had the com­
pensating adnmta;:(e of a greatly Pnhanced price for 
gold. . 

In mining for base metals there was not any un­
Jli'O\'ement nor any indications to justify a prediction 
of n rcvin1l. The ruling prices continued at a very 
low ebb and consequently mining fm· the greater num­
h<'l' was almost entirely neglected. 

In gold miniHg the improved activity uoted in la;;t 
year's report was well maintaine(l and the fact that 
practically every goldfield in the Sta.te reported an 
increased yield is most gratifying. 

Two Yery helpful factors, apart from the g·old 
bonus, are the rate of exchange and the enhanced 
price of gold resulting from the departure from the 
gold standard by Great Britain. 

During the year the Federal GoYernment decided 
to 1·educe the honus payable on all gold produced 
each year for a period of 10 yea.rs, commencing on 
1st .January, 1031, in excess of the average number 
of fine ounces produced annually dm·ing the yea.rs 
1928, 1929 and 1930 from £1 for each ounce of fme 
gold to 10s. per ounce with the proviso that for every 
reduction in the exchange rate by three per cent. the 
bounty is increased by ls. per ounce until the full 20s. 
is restored. The alteration is operative from 1st 
July, 1931. Consequent on the limited funds avail" 
able assistance to prospectors was almost entirely re­
striete<l to loau of equipment and transport faeilities. 

There was a very marked increase in the number of 
applications for ~{ssistance. The Board dealing \~ith 
this activity granted 509 applications, represenhng 
992 men, and extended 236 e::~.i.sting, comprising. 405 
men. The expenditui·e bad to be watched carefully, 
aml was kept clown to the remarkably low figure of 
£J)JS7 12s. lc1., equivalent to £2 Os. ld. per man. 
l<'rom the 1st September, 1919, when the State 
l't·ospeeting Bonrcl came into existence, 2,535 parties, 
t'mploying 4,152 men (inclmling five spccia.:ly selected 
Sta:te prospecting pa.rtie~) ha ye been asststecl at a 
totn.l cost of £72,465 18::;. 4d. The assisted prospectors' 
operations extended throughout the mineral bearing 
portions of the State, anQ. seYeral new find~ and a 
number of good crushings were repor<ted. Qmte a lot 
of low-grade but payable ore was also crushed. 

vVeather conditions throughout the year were gen­
erally favourable, good rains over the Eastern Gold·­
fields beino· reported late in November. 

The a.r~: under prospec.ting areas, for gold and 
minemls, apart from Coal, viz., 30,396 acres, i~ 14,128 
acres in excess of tha:t held during the preecding year, 
and indicates the great activity in prospecting right 
throughout the goldfielch. Apa1t from those assisted 
by the Government, there are considerable numbers 
out who are either relying on their own resources or 
are being backed by friends. 

:l'lw expenditure incurred in rendering a~sistance to 
mine owners and the industry generally under the 
provisions of the Mining Development Act totalled 
£30,545 Ss. 4d., and in the preceding year £59,137 
17s. 3d. In addition, guarantees to Banks on behalf 
of mine owners were in existence, the liability in this 
connection amounting to £51,500. 



PAwr 11.-MINl~HALS EAISED. 

TABLE l. 

Quantity and Value of 1¥1 ineruls produced during Y e<zrs 1!)30 and 1931. 

Description of i\linemls. 

I. Arsenic (exported), statute tons 
2. Asbestos (reported), statuto tons 
:J. Coal (mise:]), statute tons ... 
4. Copper Ore (exported}, statute tons 
5. Felspar (exported}, statute tons 
6. Fuller's Earth (reported), statute tons 
7. Gold (exported and minted), fine ozs. 
8. Gypsmn, (reported), statute tons 

1030. 

j Quantity.[ 

82 
501,42:> 1 

lOi 

1931. 

i 
Value. Quantity. I Value. 

I 

£ 
409 

4,728 t08 
394,758 432,400 

102 
t04 

n. Lead and Silver Lead Ore (exported), statuto tons 

416,:36() 
1,658 

391 

1,768,623 
2,154 
fi,582 

30 
5t0,572 

222 
24 

7 10. Pottery Clay (exported). statuto tons 
11. Stmd (exported), statute tons 
12. Silver (exported), fine ozs. . .. 
13. Tantalite (exported), statute tons 
14. Tin (exported), statute tons 

24 1 35 
46,348 :3,748 43,739 ; 2,833 

3 : 1 ,2.~4 12 1 2,953 
n2 1o,6o8 39 1 3,945 _____ : _____ -----' 

: ... \£2,191,557 ... 1£2,524,5571 

TABLI> 2. 

Value an(l Percentage of Mineral E.r:ports in relation to the V<~lur 

of Total E:~;ports from Western A.ustralia. 

--~----~-Y ear.-~-~-----;ota;-~por:-1 Kff~=~f~s~v~P~~tsT Per:enta~;e. 
Cottll 

1902 
UJ03 
1904 
1905 ... 
190G ... 
1907 
1008 
1009 
1910 
Hill 
1912 
1913 
1914 
1015 
1016 
1917 
1918 
1919 
1020 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 

Tot·~t1 since 1902 

£ £ 
9,0ii 1 ,:F,R 7 .5:l0,31 0 8:3- 20 

10,324,7:!2 8,727,060 84·5:l 
10,271,489 8,625,fi76 8:3·98 
9,871,019 7.7:5\,0M 78·3:1 
9,832,670 7,570,305 76· on 
9,904,860 7,544,992 76· 17 
9,518,020 7,151,317 75·13 
8,860,494 5,!JOG,673 66 · Gu 
8,299, 781 4,7!J5,G54 57· 78 

10,606,863 7,171,638 67. ()] 
8,941,008 ii,-162,499 61· 09 
9,128,607 4,608,181'! 50·48 
8,406,182 3,970,182 47·23 
6,291,034 2,969,502 47 ·19 

10,878, !53 6,842,621 G:! · 92 
1!,323,229 5,022,694 53. 87 
6,9:51,834 2,102,923 30·34 

14,279,240 6,236,585 43.67 
15,149,323 3,096,849 20·44 
10,331,405 1,:n3,810 13·30 
ll,848,02ii 2,875,402 24· 27 
ll,999,500 3,259,476 27 ·16 
13,808,9l.l 1,424,319 13 ·24 
13,642,852 I 173,126 1· 27 
14,668.184 ,

1

1 i,5n7,GD8 10. 8H 
15,805,120 472.041 2·99 
16,911,932 996;099 5·88 
16,660,742 1,802,709 10·82 
19,016,639 6,370,396 33·49 
14,266,()50 4,333,421 30. 37 

! ______ ! _______ _ 
I 344,830,7U4 I 137,746,128 3!l·H4 

lneroaso or Docr·c)asu 
for Year comparc·d 

with 1930. 

Quantity. \ Value. 

40!) 
2(i 

-69,025 
lO 

104 
30 

+ 94,203 
1,436 

:l67 
7 

24, 
2,609 

£ 
7,291 
:3,282 

58,580 
102 
423 

86 
+ 400.1,~8 

1,850 
5,312 

I 22 
35 

2~ i-
915 

1,69() 
6,6()3 

£33!3,000 
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TABLE :3. 

Showing for every Golc~fiel!l the ammtnt of GolLl 1·epm·ted to the lvlines De1mrtmcnt us nyuinrl !'!! the 
Regulations; al.~o the percentnge jo1· the several Goldfields of lhe total repm·terl and the cweraye 1mlue 
of the Gold per ton of ore t1·eaterl. · 

Goldfield. 
19:50. 1931. 

Ikported Yield. 

Percentage for er.oh 
Goldfield. 

1930. 1931. 

Avemge Value of Uold 
per ton of Ore treated. 

1930. 1931. 

·--------------------------- ·---------------------------'-------------------------

fine ozs. f! no ozs. shillings. Khi1Ji11g~. 

1. Kimberley (':5 2 ·015 ·001 174·44 
2. Pilbam 2,~CH 3.994· . ii40 ·771 liiO· 27 120·87 
3. Ashburton :> 26 ·001 ·005 
4. Gascoyne !1 4· ·003 ·001 I 
5. Peak Hill 1,074 3,C50 ·25() ·589 4! ·8! 37·08 
6. East :M:urchison ... 2,4ii:3 63,660 ·1)84 12·288 120· ,14 24·· 21 
7. :M: urchison 2J,12G 26,158 ii·033 5·049 ,1:3·18 45·01 
8. Yalgoo 2,!91 3,686 ·522 ·'1"11 1)8·42 37·07 
9. Mt. Margaret 30,405 43,486 9·401 8·394 :n · 7i) 33·18 

10. North Coolgardie 7,028 7,266 1·6'75 1·403 ii:i· 67 1?.1·00 
11. Broad Arrow 2,405 4,9t6 ·587 ·94·9 41 ·\'5 61·91 
12. North-East Coolgardie (j/)[) 789 ·157 ·152 l:iO· 28 79·4.4 
13. East Coolgardie a28,62Ci 337,840 78:288 65·2H 60·75 54·05 
14. Coolgardie a,707 10,317 ·88:l 1.992 ii:{·97 66·12 
15. Yilgarn . .. 6,373 9,294· 1·518 1.794· ()Cl·l7 48·61 
16. Dundas ... 2,014 3,277 ·480 ·633 64·4'? 43·62 
17. Phillips River 141 163 ·0:33 ·032 G2·79 143·17 

State generally lOO 117 ·0~4 ·022 1:11·22 105·'!6 
-----------------------

Totals and averages 'tl9,7G7 518,()4.5 100·000 1.00·000 54·91) 44·81 

----------------------------~-- ----

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, whioh includes alluvial gold and gold not reported to the Department. 

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

'J.'ABLE 4. 

Averages of Gold Ore ra~sed ana treated, and Oold prodnced :herefrom, per man employed on th~ several Goldfields oj 
the State, dnrinq 1930 and 1931. 

---

Goldfield. 

1. Kimberley ... ... ... 
2. Pilbara . .. ... ... 
:3. Ashburton ... ... ... 
4. Gascoyne . .. ... ... 
5. Peak Hill ... ... ... 
6. East :M: urchison ... .. . 
7. Murchison ... ... . .. 
8. Yalgoo 
9. Mt. Margaret 

10. North Coolgardie 
11. Broad Arrow 
12. North-East Coolgardie 
13. East Coolgardie 
14. Coolgardie 
15. Yilgarn 
16. Dundas 
17. Phillips River 

Total Averages ... 

1930. 

Tons of Gold Ore 
raised and 

Per man 
employed 

under 
ground. 

tons. 
... 

31·16 
... 
... 

114·15 
10·00 

209·44 
~ " ,J5 47 

489· rH) 
130· 7l 
74·48 
13·61 

424·70 
69·85 

142·7'1 
90·90 
46·25 

307·45 

treated. 

. .. 

Per man 
employed 
above and 

under 
ground. 

tons. 
. .. 

16·71 
... 
... 

66·91 
3·05 

10<1·45 
')~. ~< LJ6 

271·24 
63· 10 
36·65 
6·01 

22(}·94 
31·50 
59·06 
44·68 
18·50 

150·64 

l!,ine onnces of Gold 
produced therefrom. 

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

Per man 
employed 

under 
ground. 

fine ozs. 
... 

58·37 
... 
. .. 

56·18 
14·17 

106·4[) 
38 ]4 

182·!l2 
82·li8 
:36·78 
24·08 

303· 71 
44·38 

106·13 
68·94 
34·18 

198·8() 

Per man 
employed 

1 

above and 
under 

ground. 

fine ozs. 
... 

:ll·30 
... 
... 

32·93 
4·33 

5:3·0!l 
18 88 

101·36 
39·87 
18·10 
10·64 

162·28 
20·01 
43·92 
33·88 
13·67 

I 

1931. 

Tons of Gold Ore 
raised and treated. 

Per man 
employed 

under 
ground. 

tons. 
.. . 

49·25 
... 
... 

31'7 ·57 
526·90 
18•I·92 

53 13 
889·34 

43·23 
71·01 
27·21 

426·87 
83·36 

149·00 
187·72 
16·2t 

325·29 

Per man 
employed 
above and 

under 
ground. 

tons. 
... 

23·01 
... 
. .. 

139·73 
267·87 

83·54· 
0 29 0<> 

245·27 
19·4·7 
3'1·67 
11·88 

I 

222·37 
22·89 i 
59·49 
86·25 

9·72 

171·55 

·----------------

Fine ounces of Gold 
produced therefrom. 

Per man 
employed 

under 
ground. 

fine ozs. 
... 

70·07 
. .. 
. .. 

138·61 
150·14 

97·97 

Per man 
employed 
above and 

under 
ground. 

fino ozs. 
.. . 

32·74 
.. . 
.. . 

60·99 
76·33 
44··26 
12 67 
95·78' 
27·73 
23·08 
11·11 

141·47 
17·82 
34·04 
44·28 
16·39 

87·77 

---- ------------------------------------ ---·------- --- --·- ·-·· -------------------------··---~---------------------

The r..vomgo vnlue of gold produced per m<m nbovc and under ground w<>s £414·85 in 1930, and £372·82 in 1!l3l. The 
a.vernge tonnage of ore ra.ised shows an increase from 150· 64 tons to 171· :"55 t,ons. The <Wern,ge tonnage raised per man was 
bit;host in the East .i\'Iurchison Goldfield, viz., 2ll7 · 87 tons, a.vcrago va,inc £;l:!-}· 2:3 ; the next being Mt. Margarot Goldfield 
with 245·27 tons, avorage value £406·9. (Values calculated on normal price of fine gold.) 



... 
DIAGRAM. fine Fine 

Ounces. of Gold output showing the amount in fine ounces of Go!d elCported & received at the Ounces. 
Perth Mint from the Year 1901 onwards. 

2~00.000- - 2.300.000 

' 
2~00.000_ - 2.200.000 

2.100.000- - 2.100.000 
-

2.000.000 - - 2.000.000 -
f----

1.900.000-
f--

- 1.900.000 

1.800.000 - 1.800.000 

1.700.000,.... - 1.700.000 
f---

1.600.000- - 1.600.000 

1.500.000 r- r-- - 1.500.000 

1.400.000 r--- - 1.400.000 

1.300.000 r- r-- - 1.300.000 
-

f----
1.200000 - I - 1.200.000 

1.100.000 - llOO.OOO - I r--

1.000.000 - 1.000.000 
r----

900000 - f-- - 900.000 

800.000 r- - 800.000 
-

100.000 r- 700.000 

600.000 - - 600.000 
f----

500.000 - - 5011000 
f--r--

400.000 r- - 400.000 

30QOOO r 30QOOO 

200.000 - - 200.000 

100.000 - 100.000 
I 

Year. 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915 1916 \917 1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 Year. 
193(. 

Note .'- Previous to 190/ Cold Produced. 5,293.885 ·66 fine Ozs. 
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TABLE; 5. 

Output of OoLd from the several States of Austnwa, the Northern Territory, Papua, and the Dominion of 

New Zealand during 1931. 

State. 

L Western Australia 
2. Victoria ... 
,), Nr.w Routh vVales 
·1. Queensland 
;\. i::onth Austntlia 
6. '!'11smania ... 
7. Papua 
8. Northenl Territory 
f). New Zealand 

TIJ1:;,i 

Output of Gold. 

~-~--~-

Fine ozs. 
Gl0,£572 
4:~,68S 
19,67:! 
l:l,l47 

:!,782 
4,760 
6,760 

G42 
l2U,720 

7.;1,69'1-

* Exelusivo of pron1.iun1. 

TABLE 6. 

Vu,lue.* 

£ 
2,168,771 

185,362 
83,565 
55,845 
11,817 
20,2Ul 
28,715 

2,727 
55l,OHi 

a,ws,o:!6 

Percentage of 
total Output of 

Australasiu,. 

(i8·78 
i5·96 
2·(\\) 
1·80 
·:;s 
·615 
·H2 
·OH 

17·7H 

100·00 

Dividends pai(l by Western A ust?'r"lian Mininy Oompanie5 dm·ing 1931 and 'l'otal to d(de. 

Goldfield. 

Peak Hill 
East illurchison ... 
l\iurchison 
Mt. l\Iargaret 
North Cooigardie 
North-East Cool-

g:ar·die 
East Coolgttrdie 

Do. 

llo. 
Coolgardie 
Yilga,rn 
Uundas ... 

(Compiled from information supplied by the Government Statistioian's Ofiice.) 

Name of Company. 

Various Companies 
Various Companies 
Various Companies 
Various Companies 
Various Companies 
Various Companies 

Great l3oulcler Proprietary ' 
CLVJs., Ltd. 

South Kalgoorlic Consolidttted, 
Ltd. 

Other Compwies ... 
\ arious Companies 
Various Companies 
Vn.rious C<Jrnpanies 

17i5,0GO 

150,000 

No. of 
Shares. 

250,007 

£ s. d. 

0 2 0 

0 10 0 

£ s. d. 

0 2 0 

0 10 0 2 

Dividends. 

1931. 

Amount. 

Grand 
Total paid 
to end of 

1931. 

£ £ 
160,666 
,1:n,9HS 

1,992,(170 
1,504,701 

575,032 
89,8.54 

21,875 (),086,967 

31,250 :333,751 

5:1,l2ij 

Hl,,t23,7a4 
;}:}9,495 
513,199 
222,62:3 
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TABLE 7. 

Q'Uilntity and Value of Minerals, other than Gold and Goal, reported to the Mines Department 

during 1931. 

Goldfield, Distriot, or Minora! Field. 

Quantity. 

Lons. 

Increas • or Decrease for Year 
compared with 1930. 

Qun,ntit,y. 

tons. 

BLACI< 'l'l.N. 

Pilb>tra Goldfield (Mttrble B>tr District) 
Yilgarn Goldfield 
Greonbushos Mineral Field 

Totnl 

6·:10 

6·30 

&31 

531 

r>·50 
·GO 
·65 

0·75 I 

7!)7 
4() 
()3 

906 

ASBESTOS. 

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

Total 

2·57 
105·50 

108·07 

:36 
1,410 + 
1,446 + 

62·73 

I 
- '1,192 

158·50 + 910 , _______ 
25·77 l_=-_3,282 

GYPSUM. 

Yilgarn Goldfield 
Stnte generally ... 

Total 

117 ·00 
105 00 

117 ~ 489 ', 489 
187 - 870 I - 1,197 

------------ ------'-------
___ 3_0_4_ - 1,359. 00 ! 1,686 222·00 

FULLER'S EAHTH. 

Bro<l.d Arrow Goldfield 

'l'he ruling prices for base metals continued at a 
very low ebb during the year, and the high value 
obtainable for gold resulted in the winning of cop­
per, lead, tin and other ores being almost entirely 
neglected. The only output of black tin came from 
the Pilbara Goldfield, and showed a further decrease 
in tonnage and value, being 6. 75 tons and £906 less 
than 19c10 respectively. 'rhe market for asbestos 
wa~ very limited and the production declined by 
25.77 tous, aml the lower prices obtained reduced 

30•()() 8() + 30·00 + 86 

the Yalue by £3,282. As a result of the restricted 
building operations, the quantity of gypsum required 
was much less than in preYious years, and showed a 
reduced output of 1,350 tons and in Yalue £1,68G. 
'l'owards the eud of the year a parcel of Fuller's 
Earth was raised from the Broad Arrow Goldfield, 
but it is yet too early to learn whether there will be 
a demand for the product. No further information 
was available regarding the value of emeralds re­
ported in 1930. 



COMPARATIVE STATISTICAL DIAGRAMS 
RELATING TO 

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

FuU. 

FIG.3. 
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ASBESTOS ' 
I1RSENIC 
FELSPAR 

POTTERY CLAY 
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F1c. 5. 

AND THE GOLD PRODUCTION OF AUSTRALASIA FOR THE YEAR 1931. 

Output of Gold from various Goldfields 
as reported to Mines Dept. 

t 4 s 1 

Value of Gold and o~her Minerals. 
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Areas of land leased for Goldmining 
on various Goldfields. 
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FIG.2. 

fi0.4. 

fiG.6. 

Gold produced from various Goldfields as given 
by the Export and Mint Returns. 

f4ST 

Value of Minerals other than Gold. 

OutP.ut of Gold in the States of Australia and 
the Dominion of New Zealand. 

{

TERRITORY OF PAPUA. 
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-~-y~-

WESTERN 

AUSTRALIA 



OIAC RAM 
of the Mineral Output- shewing Quantity & Value of Minerals other than Gold & Coal reported to the Mines Dep~ from the Year 1920 onwards 

£ Tons BLACK TIN COPPER ORE LEAD ORE SILVER SILVER LEAD ORE GYPSUM Tons £ ' 

240000 240000 

230000 230000 

220000 220000 

210000 
- 210000 

200000 200000 

15000u-
130000 130000 -150000 
180000 180000 

170000 170000 

160000 160000 

150000 150000 

140000 .140000 

1100000. 
130000 130000 

1- ~100000 
120000 120000 

110000 110000 

100000 100000 

90000 :•. 90000 

80000 80000 

70000 1- 70000 

soooo- 60000 60000 50000 

50000 50000 
-

40000 
....., 

40000 

30000 I I I - --, 30000 

20000 I 1-, I 1- I 20000 
I -. - I I 1- I I 

~ 
I I I I 10000 1-, --, -. 10000 

1/ 7 I} / 1/ l 7 r7 17 7' 7 1/ 
7 I I V V V V ? ? 7 7 .7 

~ -, ..d. ..., .... ~ ~ 7 .?" 

Year ~ I~ ~ ~~ ~ ~~ ~ t:; ~ I~ ~ § ~ I~ ~ ·~ I~ ~ ~ ~ ~§~I~ '§l ~ ~ ~ ;:) @ ~ ~ I~ ~ ~ I~ ~ \§ ~ ffi iffi ~ ~ §J ~ I~ ~ ~ I§ ~ ~ ~ <;:; I~ I~ [§I E;l I~ ~ ~ ~ ~ ~ m .~ Year :sn ~ ~ ~ I~ ~ ~ ~ 2:? 12? 

£ I~ ~ :~ t; § ~- 13 ~ 
S? ~ ~ ~ !~ ~ ~ ~ = ~ I~ I~ I~ ~ ~ I~ I~ ~~ §5 ·~ ~ ~ ~ ~ ~ ~ ~ I§ ~ :~ I~ 

,-., 

~ ~ ~ I~ 
-~· ~ ll;; ~ = g ~ I~ ~ ~ ~ ~ ;e ~ !~ £ Value ~ ~ i8 g ::! <;:; ::::! = ~ ~ I~ ~ 

::! 1:::! ~ ~ I~ Value 
;_ \ri z z z ~ ~ li.tl ,,, z z Z: 1:::: z z lz ~ ..0 ~ 

Tons ~ ~ I~ ~ 
c;o ~ 1:;; ~ g ;g ~ ~ ~ i~ I~ ~ ~ g ~ ...J I ~ I ~ g I~ I~ r~ I~ ~~ I~ m ~ I~ ~ ~ ~ ~ ~ I;§ ~ I ?A I~ 

,..... 
~ ~ ~ I~ c;o g I~ ~ = = ~ I.....J I~ 1[2 I~ I~ ~ I~ I~ I~ I~ : ~ !Tons Quantity I~ -' ...J . ...J -' 1-l I~ Quantity 1£1 r;:;:; I~ IZ IZ I~ I~ ~~ I~ ~~ ~ I~ I;;~; ~~ lz lz 1z lz lz lz z iz I~ [:::: c-J [N I·' 

Minerals nor shown above cS . . . . . . . . . . . Black Tin 16043 Tons ! 1.373.8 83 Silver Lead 2884 f 33,987 

NOTE :- The Pink denotes Ouantilies produced & 
Arsenic 409 tons Value t7291 Previous l:o 1920 the Q\Janbly &: Value ofvariousJ ~~~~':~ne 2~~~~~ 1.562.440 Tantalite 10 2 15.268 

Asbestos 114 - tl514 36,695 L1mesl-.one 93706 18,290 

Diagonal lines Values lhereof Tan~alire 12 t2953 Minerals reporled amounled lo Lead 213 45 1 626.604 Silver 21228 120zs 280.572 

Orher Minerals £.480 
I · Asbestos 96 3,197 other Minerals 3,905 

Puritic Ore 58.4 70 26,_146 
1:!31 



D I A c RAM 

£ 
Of the Coal Output - Sht!.wing Quantity & Value as reported to Mmes Dept from 1906 onwards 

£ ~ 

TONS TONS 

530000 530000 
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TABLE 8. 

(Jua.nUty o.f Coal raised d?.trin[f 1930 and 1931, estimated Value thereof, Number of Men employed, and 

011tput pe1· Man. 

Co<tlfiold. 

Collie 

Yoar. 

r l!l:$0 

l 1931 

Quantity 
raised. 

tOll H. 

iiOl ,425 

432,400 

~- ·----------- ----

Estimated 
Value. 

£ 

3!)4,758 

336,178 

--------- -----~- --

Men employed. (,luo.ntity raiseu. 

Per 1\ian em-
Per Man em· 

Under- ployod under-
ployed above 
and under 

ground. ground. ground. 
--~·------

tons. tons. 

210 686 731 560 

16:-; [)8\l 734 57[) 

The rlverage number of nwn employed at the collieries decreased by 144, the output by G9,025 tons, and the value 
by £58,580. The output per mr1n employed unrkrground and total nnmb~r employed increased by 3 and 15 tons 
respectively, but was consirlerably lower t.han figures for 192!) and previous years. 

PAHL' III.-LEASES AND OTH.J<;I{ HOLDINGS UNDER VARIOUS ACTS RELATING 

TO MINING. 

'fAB.LE D. 

'l'otal N7tmber U'IHl .Acreage of Leaoe8 anrl Prospecting Areas loeld for JYlininy on 31st December, 

JV30 and 1931. 

1930. 1931. 

Acreage. No. Acreage. 

Gold mining leases on Crown land ... 373 6,118 408 6,734 
, , ,, private property 2 36 2 48 

'lmenll leases on Crown land 243 46,849 227 46,168 
pri vale properLy 5 102 5 102 

DOS :35,618 1,750 34,815 

1,531 88,723 2,392 87,867 

---~-~---·~-

The total number of lo1tses held for mining purposes incr<'ased by 1\J and the area decreased by 53 acres, as compared 
with the year HlBO. 'J'ho number of leases for gold mining increased by 35 and the area by f)28 acres. The number of min­
eral leases cieoreascd by .16 and the ar0a by 681 acres. 

For the year 1930 the number of prospecting areas held was 908, the total acreage being :35,618, which included 
()areas of 10,440 acres for coal. 

.!!'or the yoar 1031 the number hold was 1,750, of a tot<d acreage of 34,815, including 3 areas of 4,419 acres for coal. 
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PAHT IV.-1VI:EN J<:lVIPLOYED. 

TABLE 10, 

Average numbe1· of Men engaged in Mining dw·ing 1930 and 19:31. 

Reef or Lode. Alluvial. Total. 

Goldfield. District. 
1931. 

l. Kimberley ... 4 6 4 6 
2. Pilbara { Marble Ear (}f) 109 8 16 n 125 

Nullagino 4 13 4 3 R 16 
3. Ashburton ... 2 I 6 4 2 10 
4. Gascoyne ... 2 12 2 12 
5. Peak Hi!l ... 2() ' 48 4 2 ;j;{ 50 

{ 
La.wlera ID 30 4 5 2'' 35 ,, 

6. East Murohison Wiluna. 48,5 65<~ ·tll5 654 
Ela.ck Range 5!l 141 4 50 145 
Cue 91 i 128 01 128 

7. i\I urchison Meeka.tha.rra. ... 182 . 233 8 5 190 238 
Day Dawn 37 69 :n 69 
Mt. Magnet ... 85 ' 154 2 8f) 156 

8. Ya.lgoo lOil I 291 103 291 

{ 
Mt. M organs ... :50 28 30 28 

9. Mt. Margaret Mt. Ma.lcolm ... ;}:30 357 3 3:>1 360 
Mt. Ma.rgaret 28 66 21l 66 
Menzies 80 106 :; 2 83 108 

lO. North Coolga.rdie ... Ula.rring Hi 40 l 17 40 
Niaga.ra. 16 36 1 J(i 37 
Yerilla 62 77 (i2 77 

11. Broad Arrow 12() 207 7 6 ];;:; 213 
!2. North.East Coolgardie } Kanowna. 27 46 ;; 2 :30 4·8 

Kurnalpi 1G 22 I 1 17 23 
13. East Coolgardie East Coolgardie l,\196 2,303 39 39 2,035 2,342 

l. ]3u!ong 27 44· :3 2 :;o 46 

14. Coolga.rclie ... { Coolga.rcli e 12:3 282 73 240 J()(i 522 
Kunanalling :30 56 l 1 :n 57 

15. Yilga.rn 145 272 1 141) 273 
!6. Dunda.s 50 73 1 5\l 74· 
!7. Phillips River 10 10 10 10 

State generally 60 2 25 4_ 85 

'fotal-Gold l'IIining JG8 383 4,4!)2 6,344 
----~--·-----~-~--·------~--

lVIINERALS OTHER 'l'lfAN GOLD. 

'Jlantalite Marble Ear G 9 6 9 

f Marble Bar 2 12 11 J '1 11 
Tin ... Green bushes 12 61 12 ! 6 

L Yilgarn ... 4 4 
Copper Phillips River ... 3 3 
Coal ... Collie 89G 752 !si'iu> 752 

\ Marble Bar 17 3 17 3 
Asbestos Nullagine 2 2 2 2 ( West Pilbara l::l 2 J::l 2 
Gypsum I Yilgarn ... . .. 4 3 4, 3 

( State Generally 10 10 
Emeralds ... Cuo 9 9 
Lead Ore Nori;hampton ... 15 15 

Total-Other Minerals 978 792 12 11 090 803 

GRAND ToTAL ... 5,262 6,753 180 394 '5,442 7,147 
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PAH'.r v.-ACCIDBNTS. 

'l'ABLJ" N 0. 11. 

MEN EMPLOYED IN MINES KILLED AND INJURED IN MINING ACCIDEN'rS DUJ1ING 
1930 AND 1931. 

A.~A ccording to L ncality of Accident. 

Killed. 
Goldfield. 

Injured. Totr;l Killed and 
Injured. 

19:30. 193]. ]!)30. 10;31. 

I. Kimberley 
2. West Kimberley 
~. Pilbara ... ,,. 
4. West Pilbara. 
5. Ashburton 
6. Gascovne 
7. Peak Hill 
8. East Murchison 
!). Murchison 

10. Yalgoo ... 
11. Mt. Margaret 
12. North Coolg&rdie 
13. N.K Coolgardie 
14. Broad Arrow ... 
l 5. East Coolgardie 
16. Coolgardie 
17. , Yilgarn .. . 
18. Dundn.s .. . 
19. Phillips River 

MrNrNo Drs·rRJC'l'S­
Northa.mpton 
Green bushes 
Collie 
Swan 

l 
:l 

n 

Total 14 

I<'rom the ahoYe table it will he seen that the total 
llll!llher of' fatal aecidPJJ(S for the year 19;)1'\vas 17 
ns against 14 for 19:30. The number injured shows an 
incrense of 73 ns compared with the preceding year. 

2 

l" " 

17 

G!l 
]\) 

27 
~ 

llG 
I 
I 

114 
16 

348 

71 
1•1 

1 
:lO 

I 

il 
l6H 

ll8 
1:3 

421 

5~~ 
l!l 

l 
:lO 
" 

]~,j 

ll4 
16 

362 

7~~ 
]4. 

I 
:ll 

., ,, 
IH2 

ll!l 
1:3 

In the report of the State Mining· Engineer, pub: 
lishecl as Division II. of this Report, thesr necideuis 
are classified according to the cnHses :----

B.- -A cconlin.IJ to 0 a l{ses o ( .'1 eci!lents. 

1931. Comptwison with 1930. 

Serious. Fatal. f:>erious. 

l. Explosives 2 10 + 7 
2. Falls of Ground rs 36 3 +- 1 
:3. In Sha.fts g 4 4 + 7 
4. Miscellaneous Underground l 172 7 + 72 
5. Surface . .. ;3 126 2 14 

'fotal 14 
~ 

3·18 17 + 7:l 

- ·----~---- --~------- ------- ---- --------

Sixteen fatal accidents occurred in gold mines, and one m a eoal mme. The death rate per 1,000 men 
employed in gold mines was 2.G8 as against 3.26 in 1930. 



PAH'l' vr.-srrArri<; 

l:l'l'A'l'B BA'l"J'ERil~S. 

The nmnber of State Ba l teries existing at the oml 
of tho year was 23. 

l<'rom inception to the end of 1!J:n, gold and tin 
to the value of £6,556,042. 9(i have boon recovered 
from the State plants; 1,58·T,2(i8 tons of auriferous 
ore have been treated and have produced £5,301,06(i 
by amalgamation, £885,950 by eyanidation, £2(i5,20li 
by slimes treatment, £9,354 worth from resiclues, and 
Sl,786 tons of tin ore produced tin to the value of 
£93,834, and in addition a ::mm of £572 was l'eco,·ered 
from residues. 

During the year the gold ore treated was 03,428.5 
tons for 36,751. 85 ozs. of bullion by amalgamation, 
producing 34,477. 75 tons of paya:ble tailing yielding 
10,222.55 ozs. and 19,153 tons of unpayable tailing 
yielding 1,475. 75 ozs., making a total of 53,630.75 
tons for 11,698. 3 ozs. 

The working expenditure for all pl:mts for the year 
totalled £52,970 "tS. 9d. and the Te\·enue £5l,(i09 5s., 
which shows n loss of £1,360 Us. 9cl. on the yC'ar's 
operations. 

'l'he capital expenditure since the iuception of the 
scheme has been £414,899 Ds. Gel.; £:3::2,918 1·s. 9d. 
from General Loan Fund alHl £91,DS1 from Consoli-­
dated Hevenue. The cost nf administration f:or the 
year was £2,86:5 1 Ss. lld. as ngai nst £:2,1 OD 5s. Sd. 
for 1930. 

The working expenditn1·e from inc·ept·iou to tlw 
end of the yenr t!xceerls tlw I'!'\' en uP by :Cl S:),!):ll Gs. 

tmOLOGfCAL HllHVI•JY. 

J<'or the past year thp {ip]tl insjwdions or the 
Geologie,d Survey oi' \V e''Lern ;\ ustrnliu have no I 
!wen as Jmnwrons as in ]ll'll\'ious years, mainly du() 
to the fact that the Gon•,·nment Geologist 1n1s on 
his long service leave for four months of the yeaT; 
lVh. Feldtmmm engaged almost entirely on the sm·­
\'ey of the Kalgoorlie mint's; and ?d 1·. Fonnan on a. 
prolonged trip to the vVarbmton H anges. 

'J'lw following inspeeti(ms, ho\'.'PYel·, were made 
dnring !he year und reports o1· maps on same snb· 
lnitted:-

1. Tnspedion of Uw Geological Features of the 
Dem11ark awl Nonwlup l•'anniug Areas, with 
speeial I'Pf't'I'Pnee to the "\Vasting Disease" in 
the Cattle on the Denmark Area. 

:2. Tnspr>etion of tlw l'roposPd VVPir Site on the 
Mnnny River. 
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AID TO :MINING. 

:1. I uspection of the Yiuidiug Oold J<'iud, Toodyay. 

-L Ju,·estigations of the Lime Sand Ileposits of 
the Coastal Areas of the South-vVestem 
Division. 

5. A ,\lap was prepared of the Collie l<'ield for 
the H.oyal Commission on Coal Mining. 

(i, Inspedion of a Tin Discovery nine miles south­
west of Greeubushes. 

"i'. Jnspectiou of the Royal Flu~h Gold :Mine, 
vV estonia. 

8. Inspection of the \Vongamine Gold Find, 
Toodyay. 

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

ASSTEl'fANCI~ UNDJDH MINING DEVJ<JLOPMEN'l' 
AC1', 1902. 

The following statement shows the sums advanced 
during the )'em· H):ll unde1· the iVJiuiug Development 
Act:--

Acl,-anced in aid of mmmg work and 
equipment of mines with mtH.'hinery 

Subsidie:-; on stone crushed for public 
Providing means of transport and 

eqnipn1ent to prospPctor:-; .. 

£ s. d. 

910 7 4 
702 16 3 

2,242 3 0 
---------

£il,S55 0 7 

Olh<'r assistanec gTnnted from the Vote dm·ing the 
)'Gar on various nwtlers totalled :C20,<i!JO ls. !ld. 

'l'hc• subsidies paid oH ;;tone eruslwd fo1· the public 
mllom1ted to .C/0:! Ws. cld., and are subsidies paitl to 
owners of plants emshing for the pnhlic, the con­
ditions being tlmt they crush at fixed rates. '!'he 
Ol'e f'l'nshed dnring the yem· at these pl:mts totallec1 
G,058 tons. 

The recPipts under the l\fining- Development Ad, 
exdnsi1·e of intet'est payments, anwtmh~d to £9,81 L 
19s. '-ld., mHl inelnded :--

!\(•funds of advances 
Rales of sPcurities 
il lisC'elln llf'OHs refmuls 

J.: 
2,89:3 
l,07:l 
G,S45 

s. d. 
(j 2 
~- 1 
9 1 

£9,811 19 4 

PART VTI.--INSPECTION OF MACHINERY. 

ThP Chief Inspector of Machinery reports that the 
number of useful boilers registeTed at the end of the 
year totalled :1,076, as against 3,627, total for the 
preceding year, showing an increase, after all adjust­
ments, of 49 boilers. 

Of the total il,G7G useful hoilel'S 2,081 were out of 
w;e at the cud of the year; 1,458 thorough and 4-1, 
workiug inspections were made, and 1,459 certifi­
cates were i~sned. 

Permanent eoudemnations totaller1 7, and tem­
pomry condemnations 28. There were no conver­
sions or transfers beyond the jurisdiction of the 
Act. 

'rhe total number of machinery groups registered 
was 9,019, against S,5B for previous year, showing 
an increase of 506. 

Inspections made total 6,807, and cl,lSS certificates 
were granted. 

205 applications for engine-drivers' and boiler 
attendants' certificates were reeeived and dealt with, 
and 18:2 certificates, all classes, were granted as fol­
lows:-

vVinding Competency (including certificates 
issued under Regulation 40 anc1 Section 60) 9 



l<'irst Class Competency (including certifi­
cate~ issued under I~egulations 40 aud 4;") 
and Sections GO and Gel) 

Second Class Competency (including certifi­
eates issued nuder Hegulation 40 and Sec­
tion GO) 

'l'hird Class Competency (including certifi­
cates issued under Regulation 46 and Sec­
tion G3) 

Locomotive Competency 
'fraction Competency 
Internal Combustion Competency 
Crane and Hoist Competency 

11 

16 

16 
f) 

1 
56 

3 

15 

Boiler Attendants Competency 
Interim 
Copies 
Transfers 

'J'otal 

GO 
4: 
1 
1 

182 

The total revenue from all sources during the year 
was £5,501 Ss. 7d., as against £5,807 Ss. 3d. for the 
previous year, showing a decrease of £305 19s. Sd. 

The total expenditure for the year was £5,354 15s. 
1d., as agaainst £5,541 1s. :1cl. for the previous year, 
showing a decrease of £18G 6s. 2d. 

PART VIII.-SCHOOL OF MINES. 

There was ngain an increase in the number of en­
rolments during this, the 28th, year of the School's 
existence. The total of individun 1 enrolments, 258, 
is the highest fig·ure rcnc-hed since the year Hl20. 
During the year a re-organisation of the staff: was 
carried out with a view to effecting economy. 'rhis 
im'olved a reduction of two in the teaching stafl' ancl 
the distribution of their class work amongst the re­
maining lecturers. '!'his imposed a heavy burden 
on the latter, hut the ~tc1ditional duties were under­
t>tken energetically and enthusiastically, so that the 
Hehool has been able !o meet the altered conditions 
without appreciahly impairing the eflieiency of the 
classes. 

Tn the Metallurgical Laboratory a considerable 
mi10nnt of research work was done to determine the 
possibility of successfully treating gol<l ores h;' 
volatilisation of the gold as chloride in an atmosphere 
of chlorine gas with subsequent recovery of the vola­
tilised gold chloride by solution in water. Encourag­
ing results were obtained, but the investigation is 
still in the preliminary stages. Further tests are 
intended and an endeavour made to apply the know­
ledge gained to somewhnt larger scale treatment. In 

addition, several investigations were carried ont at 
the request of persons interested in the ores tested. 
'l'he system of free assays for prospectors was con­
tinned, a total of 1,483 assays and mineral deter­
minations having- been made. ~'his is more than four 
( 4) times t.he munher done in the prec·eding yem·. 

CONCLUSION. 

In dealing with the various activities of the De­
partment, I have com.mented only on the principal 
items. Detailed informatio11 is given in the reports 
of the Tesponsible ofrirers published ns DivisionR II. 
to VIII. of this Report. 

In conclusion, T desire to acknowledge the loyal 
support received from all olrieers of: the Depart­
men1; during the ;venr. 

I hn.ve, etc., 

M. ,J. CALANCHINI, 

Under Secretary for Mines. 

Department of Mines, 
Perth, ;n Rt Marrh, 19iU. 
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DIVISION IL 

Report of the State Mining Engineer for the Year 1931. 

Office of the State :Mining Engineer, 
Perth, 30th April, 19B2. 

The Uncler Sec·relary fin Mines. 

Sir, 

J have the honour to snbmit .for the iuformation 
of the Uou. the IVliuisLer my report on the opera­
tiom; of this Bmnch of the Department for the year 
1931. 

S'!'A:FI<'. 

The retirement of Mr. Vv. M. Deeble at :31st De­
eember, 19:·30, mtd the dillicult financial ('irmunstances 
compelling us to ean·.Y ou without appointing an­
other [uspeetor, it he~ume neces~ary to transfer Mr. 
H. P. lloc.kett from Sontilern Cross to Cm~ and lo 
work tile Southern Cross Inspectorate from Kal­
goorlie. During Mareh, the services of the Assistant 
Shtte Mining l<~ugineer, Mr. H. C. Wilson, were 
transfeued temporarily to the Broken Hill Proprie­
tary Company, Ltd., for a period of at least a ycnr. 
Since March, UJ:lO, 111y stnfJ' has been redueed by four 
offteers, i.e., Assist.mt State Miuing ]<}ugineer, one 
Iuspector, and two \V orkmen's Inspectors, and tilt' 
field work is now heil!g earried out hy the Senior In­
spector, :M 1'. \\'. Phoenix, fonl' Inspectors, JVIessr,.;. 
A. W. \\'immr, K .). Oonrley, H. P. Rockctt, and .J. 

Fatal accidents to men engaged in mining 
Total men ongagod in 11\ining (avon,go) 
Accident 1leath rate per 1,000 men 

Me Vee, two Workmen's Inspectors, :Messrs. L. C. 
Darcey n.ncl H.. l~. MclVI.enuemiu, and a uewly ap­
pointed ofllcet· to assist with !lust mul Ventilntio11 
work, Mr. E. J<}. Hri,;lmue, B.K, (Me! b.). 

ACCIDENTS. 

During the year, 17 fatal and 4f.l1 serious accidents 
were reported, eompnred with 1,1 futal and 348 seri .. 
ons accidents during 1D80, showi11g nn increase of 
il men killed and 7:l seriously injnred. ThOJ·ough in­
vestig·ntious were made into all aecideuf<s. lu com­
paring these I1gures, howe1·er, tlw increased munber 
of lllCll <employed in mining, as shown berctmder, 
must lw taken i,nto eonsirleration. 

'l'able 11, showing locality and causes of fatal :J!lfl 
sol'ions ac·cirlent;;, is fonvanlecl herewith for inclusion 
iu y<m1· Annual Heport, together with u diagram of 
the f'a.Lal aer·ide11ts yenr by year and their ,causes·. 
(8Pe Division f., HPport of fho OlH1rr Secretary fo1· 
},) i !l('S.) 

'!'he table hCJ'Pnn<lci' gives the llllmber of fatal 
ac<liilcnts l't>i·Ol'ded during the la;;( 111-e yrat's, and the 
death rate per thousand men:-

i 
1027. 1028. l!J2(). I HJ30. 1931. 

i 

16 4 11 14 17 
5,0:36 4,853 G,JG9 ;),442 7,147 
3·18 ·82 2·13 2·57 2·38 

------·-·-- -------·---------------.. ---·---·--·---------'-------'----.. ---·---'--·-.. ---C·--·--···--· .. 

FATAL ACCIDENTS. 

Seventeen aecidenis occurred unde1· fhe following 
headings :-Explm;iveR, 1; .b'alls of Ground, 3; [n 

Shafts, 4; :Miscellaneons Underground, 7; Surface, ~. 

These are briefly referred to:-

E:rplosives.-A premature explosion caused the 
death of one miner. Full inquiries were made, anil 
no evidence rmuld be found to show why the explosion 
occurred sooner than anticipated. 

Pulls of Oround.-'l'hree accident~ came under this 
heading, one of which occurred at Collie and was due 
to a fall of coal after ftring. }<}yery reasonable pre­
caution was taken, and at Ow inquest, no blame wn~ 
nttach(~d to anyone. 

'J'he two other aeeident;; orcuned in gold mines, 
one heittg eansed by n large fall of' ground whi('h 
came a wa,v from two greasy heads. Iu the other 
case, the fall \\'HS 1lne to a snap which was the result 
of pressure. 

]\'p el'irlclll'e or negligcnee ('ould he fonnrl in either 
accident. 

!11· 8ft a/Is.- -Film' men 11·ere killed through :t'al!ing 
down ~haftB. 

The rop" brol\(, while a mnu was :heing lowered 
do\\'JJ an old abandoned shaft for the purpose of 
sampling it, and he fell 7G feet. The heavy weight 
hemp rope appearell quite sonud. 'fhere was no evi­
deuce of cnrelessness. 

J n attempting to eross a main shaft from east to 
11·est hy holding· on to shnft timbers, a workman was 
knocked t.hrough thr' end of J.he shaft into the lndder­
wny hy the dr~epuding eage. No eviilence wns giYen 
to show thP reason why deerac;ed took this risk. 

~\. (.I'Olley \\'<ls iJPing hnnl<,d fl'om snrfa<"e up to 
top o[ dump. The trih1ter who was pulling fhe rope 
fnslr'ned lo ihP l.rolley iost his hold and fell 'back­
wnrds r1own the shnft J 00 feet deep. Jl.tiedical evi­
den('e \l'<ls gi \'ell to tli(' el'!'el't that, as the condition 
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of deceased's heart was such as would cause acnte 
heart fuilure, the accident 11·as considered to he the 
l'etiult, of a. seizure. 

Nomo piping wa.s being disconnected in a. mam 
shaft when a section of the pipillg slipped through 
t:ho yokes and ~trnd: a. timberman who was working 
further down the sha.ft. 

Miscellaneoul! U ndergTouncl.-SeYen men lost their 
lin~s through 1·m·ious causes underground:-

Two miners wore sull:ocated as the result of inhal­
ing dynamite fumes from shots which had been firer1 
in a wet winze 50 feet deep by the men on the pre­
l·ious shift. \Vhen the water at the bottom of the 
winze was disturbed, eight hours later, the fumes 
were released. Had the men turned on the com­
pressed air befom entering the winze, their lives 
would have been saved. 

An unfortmmte accident occurred through a trneker 
fnlling into a. pass with the ore running. The chute 
apparently becanw hloeked anrl deceased was trying 
to n~lease it when Jw felL '!'lwre we1·r no witnesses 
of the accident. 

A timberman was sLandi11g with onr foot. on n 
ladrlerway in a wim:e in order to gnicle pass logs that 
were being lowered hv 1mt>m1s of a hoist. He. had 
jnst freed, a log, and it i~ thought that the slack l'OJH' 

eanght him, knoeking him rlown the win~::c on to tlw 
erown pass. 

A workman was instruetr~rl io report whether tlw 
Sallf1 was rnnning', hnt it is eYirlc>nt that he nttPmplPr1 

Explosives. Falls of 
Ground. 

i<J l'Ull the pa::;s by getting inside the railing whid1 
was plaeed around ihe pnss. \Yhen the rush of sand 
C'mne awa)·, lw slipper] and was smothered. 

A pro:spel"l or wm; found dear! at the bottom of a 
slwJt :)() feet rlPep. "\ pparcntly he had hcen over­
come by the effeets of foul air whilst \\·orking in a 
~mall erossr:ut in his mine, and tried to reach the 
lD.ddenvay hut eollapser1 before doing so. 

The breaking of a d1·ill caused a machine mwe1· 
to overbalance and fa 11 over !:be edge of a ::>tope n 
didanee of 6f5 feet. He had failed to use the safety 
line supplied to prevent such accidents. 

S1wj'ace.-An employee, who wa" in charge of a 
main engine room, was seen on the stairs in the engine 
room, and ten minutes later was found mtcouscions at 
t:hc foot of the steps. No one was pl'esent at the time 
of the accident. 

Two men were on n. platform removing WOJ'n-onl 
steel plates from the skip tip down to the rock­
ln-eakroJ'. 'fwo plates hnd heC'n thrown down to tile 
cmrface 30 feet below, and while they were throwing 
tht' thin! it r•anght, brPaking thP p;uanl raiL One 
of the mpn o\·erh:dmH·Prl and fell \\'ith the plate io 
lhe ;-;nrl'aer•. 

']' lio followillg tub le shows all the l'aJal a';;"rl 
:wrious aeridcmts reported to this office during 1931, 
anrl are dassifiec1 according to the golr1 or mineral­
field in whieh they ocenrrt'rl. '!'he ennses of aeciflents 
:li'P also shown:---

In 
Shafts. 

JV! iscollaneousJ 
Under- Surface. 
ground. 

~rotn.l. 

~~~:1~-,&;;~- Seri- ~,::~~-S~~- "'"'"l J Sori- Seri- -F-<a-t~~.-~-S-e-r-i-
ous. ous. ous. • .. '""'"'·I ous. ous. ous. 
---~---~----~--------~---------~---~---~----'----

L-East Coolgardie 
2.-Mt. Margarot. ... 
:3.-l\Iurchisou 
4.-East Murchison 
.5.-Coolgardie 
G.-Yill'arn ,, 
7.-North Coolgardie 
8.-North-East Coolgardio 
9.-Brond Arrow 

lO.-Dnndas ... 
lL-Pilbara 
12.-Peak Hill 
lil.--Ynlgoo ... 
H.-Phillips River 
15.-0ollio 
J G.-Green bushes 
17.-Northampton 
18.-West PilbMn. 
19,-Swml• 
20.-Ashburton 

4 
l 

8 

2 

2 2 

2 
ll 

21 

2 7 
2 

(j 109 
13 
7 

a7 

78 

2 47 I 1:3 
1:3 1 

4-
14 

HI 

2 

169 
30 
14 
71 

llS 

13 

Totals for 19:31 J J 7 3 37 4 J 1 7 244 2 112 17 421 
---·--~--1-----------

Totals for 1930 2 lO 5 3G 3 I 4 1 172 I 3 126 14 :348 

SI~IUOUS ACCIDENTS. 

A large nnmhcr of thr aceiclents which ueccssita.ter1 
men being· away from their employment for mon~ than 
]4 days, anrl lhns being elassed as "sPrions," were 
re all v of a minm· natnn'. The m on• serious rH:eifknb, 
sueh, as breakages of hones, permanent injury to 
limbs and injuries which would cause lasting dis­
abling effeet:s were very closely inYestig:ated hy tlw 
Ir'speetors of Mines. 

WJNDING MACHINERY ACCIDENTS. 

Eleven lWCirlcnt; to ll'imiing maC'hiner~-, whirh in­
('!mled eight Rkip rleraillllents, h;·o ovcrwinrls, and 
one breakagr• of I'O)l(', \YPre reported dnring· the year. 

,','kip Derail uumts.--Yn rious tlwOi·ies \\'PI'<~ pnt [or­
\i·ard to establish tlw canses ol' these a(•C'idents. Rev­
(Jral of the der:1ilments were eoHsiden'd t:o be dne to 
larg-e stones falling off the skip on to the track. After 
one derailment an examination of the road disclosed 



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

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

In the other instance the north cage was used as a 
balance and the south cage was being hauled em~)ty 
to the surface when the engine-driver found difficult:v 
in reversing the lever. 

Hrealcage of Rope.-Considerahle damage was 
eansed when a skip caught on the shaft, resulting in 
the rope g·iving w~lY and the empty skip in the other 
c0mpartment falling to the bottom of the shaft. 

All accidents to winding machinery were very care-
fully investigated. . . . 

ADJVIINTS'rRA TION. 

A·mendments of Acts. 

"The Mines Regulation Act, 1906.''-Amending· the 
di;.;tricts nnder whieh appointments were made of 
\Vorkmen's Inspectors in accordance with Eegulation 
15, Part 2, Clauses 2 and 3. (Gazetted 27th :March, 
HJ31.) 

"Tlw Mining Development Act, 1902-1924."-­
Amending Regulation 7 of the ltegulations um1er 
which ore will he crushed and tailing purchased at 
State Batteries. (Gazette cl 21st August, 1931.) 

"The Oord Mines Regulation Act, 1902-1926."­
Amending Regulation 28 under Part 1-"Accident 
Helief Fund." (Gazetted 27th November, 19c31.) 

P1·osecutions. 
Under the :Mines Regulation Act, Section 14, 

Subsection G, two men were prosecuted for 
driving friction winches without having· the neces­
sary permi.ts to do so, and were lined £1 and 3s. costs. 
The employer of one of the men was also fined £2 
and 3s. costs. 

Under the Coal JVIines Reg11lation Act, two men 
were fined £2 and costs for a breach of Section 43, 
General Rule 55. A manager was injured -through 
walking into a bord in which a shot was lit and which 
exploded when he turned to go out. 

HJ.Temptions. 
Owing to the increased mmmg activity on 

the ]'Jastem Goldfields, thirty-one certificates were 
issued, in accordance with the prov1S10ns of 
Section 31 ( 4), for exemptions from the provisions 
of Section 31, Subsection 1 (b) of the JVIines Regula­
tion Act, 1906. 

S1mclay Lctbour. 
During the year, no permits were granted fur 

earrying ont Sunday work. 

Loans ancl Subsiclies. 
'l'he following monetary assistance was given 

to the mining industry :-Advances towards de­
velopment work and equipment of mines, £910 
7 s. 4d.; providing transport and general assist­
ance to prospectors, £2,242 3s.; cartag-e sub­
sidies paid to prospectors on ore treated at State Bat­
teries, £12,955 lls. 4c1.; rebates on State Batteries 
crushing charges (for low-grade ores), £3,919 ls. 
lld.; free cri.1shings at State Batteries, £3,223 5s.; 
water -supplies, £385 13s. 5d.; subsidies paid to pri­
vately owned batteries, £702 16s. 3d.; miscellaneous 
expenditme, £768 5s. lld. The totaJ expenditure was 
£25,107 4s. 2c1., compared with £59,137 17s. 3d. dur­
ing 1930 and £8'1,825 15s. 2d. during 1929. (Appen­
dix No. 1.) 
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No expenditure wa.s incmTed during the year on 
"Diamond Drill Bol'ing" or "Advnnees on Ores." 

:MINING. 

Kalgoorlie lliines.-lt is pleasing to note that 
development work in -the most important mines was 
actively undertaken during the year. In seven mines, 
the total amount of dri\'ing done was ] 6,G40 feet, 
crosscutting 5,588 feet, wim>ing 5,08cl feet, rising· 231 
feet, shaft stripping- 1,272 feet, and diamond drilling 
l::l,170 feet; total 41,984 feet. 

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

Electric pumps are now used in the Horseshoe :Main 
Shaft, at 3,iJOO, 2,000 and 1,000 ft. levels for hand­
ling the inflow of water. This shaft will eventually 
be nsecl for yentilation as an upcast, assisted by a 
fmL Electric locomotives, battery dri\·en, are nsecl 
for transporting ore through main haulage ways at 
the 24 and 33 levels between lvanhoc and Horseshoe 
workings. Chaffers Shaft is being stripped aJld con­
verted into fom· compartments, two for hauling ore, 
one for a cage and one for a counterweight and man­
way. Methods of chilling and blasting- have been 
standardised by this company with good effect, and 
many other improvements have been made. 

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

Sons of Gwalia, Ltd.-·This Company continued an 
active development prog-ramme throughout the year, 
the following being a summm·y of tmderground foot­
age :-driving 1,436 feet, crosscutting 1,241 feet, winz­
ing 1,344 feet, shaft sinking 3::> feet, total 4,054 feet. 
Sinking in the :Main Inclined Shaft was resumed dur­
ing November and had reached a depth of 4,083 feet. 
1 understand that ;No. 26 le.vel will be opened; up 
at a depth of 4,050 feet when the shaft has been stmk 
to 4,200 feet. Several winzes have been sunk below 
the 25 level in good grade ore. The ore bodies above 
the 25 level have developed satisfactorily, and have 
been got ready for stoping. The stopes arc kept 
well filled and safe. The bottom levels and workings 
have been kept in healthy and cool condition by 
means of fm1s and other ventilating appliances and 
devices. The skipways in the Main Inclined Shaft 
are being repaired and relaicl with new 45 lb. rails 
at week ends. Considerable progress has been made. 

The surface plant operated well. A new 750 h.p. 
six cylinder gas engine direct coupled to an alter­
nator and a new waste heat boiler were installed. 
Alterations were also made to the producer plant. 
Ample power is now ·ava.ila.ble for all operations on 
surface and underground. It is pleasing to note the 
sound position this mine has assumed as a result o:f' 
a bold development policy. 121,368 tons of ore were 
mined and trea.ted and 28,91G tons of sand were re­
treated. Profits mal1e during the year enabled the 
company to repay n substantial portion of loans ml­
vanced by the Govennnent, and to earry out an 
extensive development programme. 

Wibna Gold ~Mines, Ltrl.--'l'he treatment plant was 
put into commission before tlw end of the first qual'­
ter of the year, and the eom pany has mined aJH1 
treated ·approximately 2G,OOO tons a month since. 
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Certain mechanical and metallurgical difficulties 
Drose, and although they caused some anxiety at the 
time, most of them have been already oYercome. The 
last report issued by the company shows that the dilu­
tion of ore in stoping the east lode was greater than 
anticipated. An actiYe deYelopment programme, at 
the 625ft. and 800ft. levels is being pushed ahead 
in order to provide more stoping places as soon as 
possible. Hecent de\·elopments have revealed a new 
lode west of what is known as the vV est Lode, a most 
valuable and importa.nt discovery. During the year, 
approximately 13,558 feet of driving and crosscut­
ting and 3,19il feet of sinking were completed. Care­
ful attention has been given to the safety and ventila­
tion of the workings by the mine staff and depart­
!Jlental officials with satisfactory re~ults. 

Variou,s Districts.-There was a marked revival in 
gold mining throughout the goldfields, and increases 
in the gold yield from the various districts were re­
eorded. Batteries were erected by various lease­
lwlders in several places remotely situated, and in 
other instances closed plants were overhauled and pnt 
into commission once again. Not less than a dozen 
additional crushing plants were brought into opera­
tion during the year. The high price of gold enabled 
ll!any abandoned mines to be rework§d by small par­
ties, and a large nmnber of prospectors have been 
searching for new mines. .Many small new reefs and 
lodes have been located, and although a few of them 
show promise of clen~loping well, there has not been 
a new discovery of outstanding- importance. It is 
very satisfactory tha.t such a large nmnber of men 
are engaged in prospecting the goldfields, because 
there is always a chance of a valuable lode being 
discovered while the search continues. 

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

Dust and Veutilation, etc.-During the year, more 
care has been exercised by mine officials in the con­
trol of blasting·. Hecords obtained during the past 
six years confirm our previously stated opinions that 
dust from blastiug is extremely dangerous to the 
health of underground workers. Despite the im­
provement in the control of blasting·, my offlcers and 
I are of the unanimous opinion that times for blast­
ing should be controlled by regulations, which, it is 
hoped, will be enforced in the near future. 

Very eareful attention 1vn.s given by our staff to 
the \"entilation and sanitation of mines during the 
year. vVe have received better co-operation from 
mine oflicials and workers, and the result has shown a 
general improvement. Direction of air currents and 
keeping airways open to full capacity have claimed 
much attention. 'rhere is still a tendency towards 
laek of supervision in {'onnection with the mainten­
ance of airways, but gradually the importance of 
such work is being more fully realised and appre­
ciated. 

Temperatures have been fairly good, except in a 
few isolated ph1ces. 'l'here are necessarily some places 
not so well ventilated as is desirable during the pro­
gress of development work. Such places, however, 
receive good ventila,tion as Roon as connections are 
made with main a,irways. 

It is pleasing to note tha.t mine officials and 
workers are gradually appreciating the fact that min­
ing can be canied on under healthy conditions under­
ground. It is a fact that conditions relative to ven­
tilation are constantly improving, and much valuable 
information is being gathemd by Inspectors of 
Mines, a.ll of which leads to further improvements. 

The medical examination of miners employed on 
the Boulder Belt and surrounding districts has been 
continued steadily. 1t was most uufortnnate tlwt 
workers in outlying districts were not examined last 
year, on account of the failure of the Federal De­
partment controlling the matter, to find the necessary 
staff. \V e have been promised that an examination 
of workers in all districts will he made this year, and 
it should be seen that work of such vital importance 
to the industry should not be shelved again. Once 
p1'eviously the workers in outlying districts were not 
examined. 

COAL MINING. 

'J'he output of native coal from the Collie CoaHield 
was 4i.31,17B tons for the year, a considerable falling 
off when compared with an output of 601,425 tons 
during 1930. The decrease was the direct result of 
falling ofl in demand due to the difficult circum· 
stances prevailing. 

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

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

A new Central Power Station was installed and 
:otarted operations during the year. It is situated a 
handy di~Umce from the gantry at the Co-operative 
Mine. Coal is conveyed on a hclt fmm the mine and 
is used in two watertuhe boilers in pulnrised form, 
the Lopulco Unit System having been installed. Each 
boiler is capable of maintaining eontinuonsly an 
en1poration of :lO,OOO lhs. nnd is operated at a pres­
sure of 250 lbs. per square inch. Turbo alternators 
produce current at 6,500 volts pressure, which is 
transformed at necessary points. At each mine con­
trolled by the Amalgamated ·Collieries of \Y.A., Ltd., 
the engine-room equipment contains transformers, 
reducing the pressure of the alternating current to 
2,200 volts for use in motors driving winding en­
gines. Current used underground is passed through 
motor converters giving direct curreut at 550 volts. 

GENERAL. 

There were no earth tremors reported during the 
year, although slight movements in the lower work­
ings of some of the gold mines have taken place, 
and some :flaking of the rock, particularly where it is 
most silicified, has been, noted. 

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

The outlook for the g·old mining industry is par­
ticularly favourable and it is most encouraging to see 
companies of great financial strength examining pro­
perties with a view to acquirement. '!'here seems no 
<1onht that the yield of gold will continue to increasr. 

A. :M:. HOWE, 
State JYiining J<Jngineer. 
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APPENDIX No. 1. 

l\HNING DBVELOPlVmNT EXPENDI'l'URK 

Advances outstanding :31st December, 
1931-

Advances authorisecl prior to 1931 
Advances authorised during 1931 

£ s. cl. 
237,995 9 6 

665 8 (i 

Total authorised .. £238,660 18 0 

Principal Moneys Aclvanc:ed­
Prior to 1931 
During 1931 

.. 

Principal Moneys repaid (including Sale 
of Securities)---

Prior to 1931 
During 1931 

Bacl Debts written back and 
transferred-

Prior to 1fl31 
During 1931 

::UllOlllltS 

211,042 13 9 
954 8 9 

------
£21J,f)97 2 6 
-------

:lfl,5U 1 
3,334 12 

£42,fl08 13 

21,760 
11,155 

0 
7 

G 
3 

!) 

Q 
oJ 

7 

£il2,91:) I J 0 

Interest paic1 prior to Hl31 
Interest paicl clming 10:31 

Interest ontstamling at 31st Deecmbcr, 
I D:lO 

Iuterest outstaucling at 31st December, 
1931 

Principal :Moneys Aclvancecl 
I~css Principa.1 lVfoneys 

ropai(l £'42,908 J :i 0 
Less Bacl Debts written 

off :32,91:3 7 10 

Principal ontstallCling at 31st DccembN, 
1931 

Interest outstanding nt :nst Drc·cmbcr, 
1931 

£ s. cl. 
18,717 4 5 

3,3G4 18 !) 

£22,082 3 2 

19,503 19 4 

18,847 16 6 

211,997 2 6 

75,82'1 1 7 

136, 1/il 0 1l 

]8,847 ]() 6 

£15:3,020 17 :3 

--~~---------------

APPE:NDTX No. 2. 

Department of Mines. 

COAL NI!NES HIWULA'I,ION AC'I', 1902-1926. 

Annuctl Report of the Bom·cl of Ji::mmine1·s for JYLine 
JYianagers) Uncle1·-1Jianage·rs, ancl Ove1·men. 

Sir, 

Ol"lice of the State Mining Engineer, 
Mines Department, 

Perth, 30th April, 1932. 

'l'he Under Sec1·eta·ry j'o·r Mines. 

The Annual Jleport of the Board of Examiners for 
19:31 is submitted fol' file informntion of' tlw Hutt. 
Minister for Mines. 

E.ca·minations j'o·r C ertijlcates. 

No applicntions were received for the April ex­
mnination. 

'l'hree candidates presented themselves for the ex­
amination for Second Class Certificates of Compet­
ency which took place at Collie on the 14th and 15th 
October, 19:31. Two of the candidates were success­
ful in gaining Second Class Certificates, hut the 
other candidate failed to obtain the requisite number 
of marks. 

F'i1·st Class Certificate (without e.ramination) .­
Mr . .Tames Gillespie ma<1e application to be granted 
a ]<'irst Class Certificate on his corresponding l<Jng­
lish one. After being orally examined and submitting 
testimonials, he was granted a I<'irst Class Certificate 
under the vY est Australian Act. 

A meeting of the Board was held on 20th October, 
1 D:U, the April meeting being cancelled. 

A copy of the papers set f:or the Second Class ex­
nminntion held. in October i,; attaelwd to this rPpm·t. 

We lun·e the honour, etc., 

A. M. HOWE, 
State Mining E3ngineer, 

Chairman. 

'L'. BLA'rCI-H'ORD, 
Govemment Geologist, 

Member. 
J. :McVEJ~, 

lnspedo1' of i\Tinrs, Collie, 
Member. 

V. lW88ELL, 
Sceretary. 

THE COAL MINES TmGUI,A TION ACT, 1902-192Ci. 

E~:amina.tion for Becona Class Certificate of C01npetency 
as Under-Manager m· Ove1·1nan. 

Sun.mcT: ARITHMETIC. 

Weclnc.sday, 14th Oetobcr, 1931: 9 a.m. to 11 a .. m. 

Possible 
Marks. 

]7 

17 

(1) 

(2) 

The area of a pillar of coal is 7,087.5 square 
yards nnd its length is 3 1,6 times its 
breadth. Finrl the length of the sicles and 
the length o:E a crosscut from comcr to 
corner. 

A seam of coal is 3ft. Gin. thick ancl is 
workecl longwa.U. The walls are 50 :Eeet 
long ancl the cost of brushing the roads is 
Ss. per fathom. :E'incl the cost per ton. 
(30 cubic feet equals one ton.) 



17 ( :i) A Jllllll]J ram has a rliamotcr of Sin. and a 
stroke of 16in. What is the rlisplaceme11t 
per stroke? Jf the diameter be doubled, 
and the stroke remains the same, what 
woulcl be the displacement? 

17 ( 4) If ;) men eun produce 850 cubic yards of 
ballast in 17 shifts, how many men would 
it take to produce 2,000 cubie yards in 20 
shifts? ·what is the cost pPr cubic yard 
if the mf'll earn 10s. per shift~ 

:1 ;; (:>) '.!'he total weight of a cage and loaded skips 
is 3 V:! tons. 'l'he coal is <>ne-third of the 
total weight and the skips two-fifths of the 
weight of the coal. What is the weight of 
the empty cage? 

17 (G) A pair of headings 10 y<mls apart arc driven 
200 yards. Headings arc D :feet wi(lc, nnd 
() :feet high, aml are connedcd every 35 
yards by cut-throughs 6 :feet wide. _ How 
mm1y cubic yards have been taken out, also 
how many tons? (A cubic foot weighs 
80 lbs.) 

100 

i'\UH,JEC'l': COAL MINES l1EUULATION AC'r, 
1902-1926. 

Weilnosday, 14th Oetober, Hl31: 11 a.m. to 1 p.m. 

Pos~ible 
Marks. 

20 

,,-.... v 

25 

25 

~·G 

2:3 

150 

(I) 

(2) 

(3) 

(4) 

(fi) 

(li) 

Under what conditions may shuts be fired on 
a main haulage road which i-s dry and 
dusty? 

State the requirements of the Aet relative to 
timbering working faces. 

State the requirements of the Act relative to 
the appointment of persons in charge of 
machinery. 

State the duties of an examining clepnty 
making nu inspeetion before the eommeucc­
ment of work. 

State the provisions of the Aet. concerning 
a place approaching workings likely to 
contain a dangerous accumulation of 
water. 

What proeedure is necessary for the estab­
lishment of special rules? 

SUBJEC'l': IWADWAYS. 

WcHlnesday, 14th. October, 1931: :l p.m. to 5 p.m. 

Possible 
Marks. 

25 

25 

(1) 

(2) 

(3) 

Describe with sketches the ''main anc1 tail 
rope'' system of working, and say under 
what circumstances it can be usefully ap­
plied. 

In a main roadway the bars have become low 
and there is a considerable quantity of 
loose debris lying on them. Describe in 
ilctail how you would renew the timber. 
'rhe work must be done on night shift, and 
the road must be ready for work next day. 

JVI ake a sketch showing a device at the 
bottom of a self-acting incline, to prevent 
a full set being sent on its j ourncy before 
the empty set is attached to the rope. 

Electricity i.s used underground for haulage 
motors, pumps and coal cutters. \Vhat 
precautions arc necessary to guard against 
dangers on main roads, at hn.ulage and 
pump rooms, and at the working face? 
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(5) 

(G) 

150 

l]ll(]er what conditions would a syphon aid 
in the drainage of a mine, and what is 
a bout the limit at which it will act 
cffecti vcly? 

A seam dins regularly from the outcrop at 
the mte of i5 inches per yard. Give some 
general idea as to the kind of haulage to 
adopt. The nwin headings have to extonil 
two miles and the side rc,;uls, each ono 
mile. 

'J'Iiu rsday, 1 :)th October, I fl:H: 10 a.m. to 1 p.m. 

Pos::;ible 
}larks. 

25 

25 

2G 

;},;) 

2G 
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(1) 

(2) 

(3) 

(4) 

(6) 

(7) 

(8) 

·write down rour views relative to the duties 
o:f a shot .firer. vVhat precautions should 
be taken in chal'ging, stemming and firing 
shots? 

A pillm· 11·orking place 8 yards wide and 12 
yarcls long has been finis110rl and the tim­
ber has to be withdrawn. Illustrate by a 
sketd1 how to stm·t and continue drawino· 
the timber. "' 

f5tate the dangers of shooting off the solid 
in dry and dusty miner;, lmcl what pre­
caution shonlc1 be taken to prevent acci­
dents. Describe and illustrate by a. 
dimensioned sketch a well prepared shot 
in a borcl 14 feet >Yide an\l 7 foot high. 

In tL mine with the bord and pillar system o:f 
working, the immediate rooi of 2ft. Gin . 
is very much intersected with ''-slips.'' 
Describe with sketches the method of tim­
bering recommended to give the faces and 
wheeling roads the utmost security. 

vVltat changes are ohservecl near fa.ults and 
rlykes~ What method would you adopt to 
find the continuation of a seHm which has 
hcen dislocated by a fault'! 

Show by sketciL~s how to sot wooden chocks 
in a seam 5 feet thick where the seam is 
clipping I in 5-

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

(b) >Yhere they are put i,, perma.nently 
and filled with dirt. 

Compare the long wall and bord and pillar 
systems of working a coal seam. What 
conditions control the selection. o:f ono s-ys­
tem in preference to the other T 

A district of bord and pillar workings is 
being worked between abam1oned workings 
of two old mines-one on the rise ancl ono 
on the dip side. \Vhat arc the dangers 
likely to be encountered in each case, ancl 
what precautions should be observed T 

SuBJECT: VJ<JN'rTLA'l'ION AND DANGJ~ROUS 
GASES. 

Thursday, 15th October, 1931: 2 p.m. to G p.m. 

Possible 
Marks. 

25 (1) If 20,000 cubic feet of air per minute give 
a water gauge of half an inch, what will 
the gauge register if the qum1tity of air is 
inCl·eascc1 to 415,000 cubic fce;t ~ 

25 (2) Describe how to find the quantity of air cir­
culating in a main airway which is 12 feet 
wide by 8 feet high. 



25 (3) In a dry and dusty mine, with shot firing, 
state your opinion relative to .stone dusting 
and watering. 'l'roat the matter fully in 
order to make shot firing n~ snfl' ns · pos­
sible. 

2:3 ( 4) A shaft partly sunk has been abandoned fo:· 
some time ancl it is now proposed to re­
sume sinking. '!'here is no \Yater. ·what 
precautionary work should be don<' before 
the men resume work? 

3:3 (':5) I:E it became necessary to use a boosting fan, 
where should it be placed underground? 
'l'he face workings al'c Fh miles from the 
outlets. Blectricit;r is available for driving 
purposes. 

200 

(6) State the principal propc'rties of gases met 
with in coal mines. 

(7) 

(8) 

Briefly describe the arr:wgemonts necessary 
for producing, ancl conveying, an air cuT­
I'cnt from the surface to the face workings 
of a mine and back to the surface atmos­
phere. 

!-low is the air in a mine teste<l for fire-clamp 
with the orclin::n-y safety lamp? Are there 
any other means for doing· this safely? If 
so, clesnibc them. 
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DIVISION HI. 

Report of the Superintendent of State Batteries. 

The Uuder Secretary for JJiines. 

1 haye the honour to submit for the informatiou 
o!' the Hon. :\liuister my repmt on the operations 
of 8tnte Batteries for the year 1931. 

A rnther extraonliuary increase iu 8tate Batter.\" 
aetivities was experienced. In no year since the in­
eeptiou of the system has there been such a mnrke(l 
rise in the tonnage of ore forthcoming. lu 1930 a 
sharp rise occurred, the total tonnage handled rising 
by 17,(U5.25 tons to 40,778.75 tons, but in the yt!nr 
under review the total tonnage treated im~reascd by 
50,964'1 to 100,743~ tons. 

UltADE CH' OitE. 

The inureased price for gold due to the exchange 
and sterling premium permitted ore of lower gnule 
to be mined, and the average line gold value of the 
,Jre decreased. 

T!Je nn•ragu value for 1031 was 57::;. Od., ns against 
liSs. Dd. in 1930. 

VALl'l•; OF l'JWDlJCTlON. 

The estimated valne of bullion produee(l by mnal­
gamation at 8tate Batteries for 1931 was ;3(),751 ozs. 
valued at £132,316. Tniling treatment produced 
7,211.90 oz;;., worth £45,588 with premium. The esti­
JJ•ated valuu of the production in Australian cur­
J'Pncy, taking· nn avemgu premium rate for the year 
at :15 per cent. on bullion recovered by amalgamation, 
was £224,214. 

(10:30 figure:; in lmwkets.) 

J<;xpenditnre amonntcd to £52,970 4:;. !Jd. (£30,558 
lls. 8c1.); Hcvenue .C51,G09 5s. (£24,138 14:;. 6r1.). 

The lo~~ on workiug· was :C1,360 19s. 9r1., as against 
a loss of £G,4Hl 1/s. 2cl. in 1080, and £0,215 15s. 3d. 
ill 1929. 

J\HLLING. 

Three 1 0-stamp am1 eighteen 5-stamp, wholly con­
lrollecl State Mills, and three leased mills were in 
operation. The State plants, including the re-opened 
and re-constructed mills at Laverton, St. Ives anrl 
Yarri, and the new 5-head at Yalgoo, crushed 63,4281 
tons at a cost of 12s. 8.2d., a decrease over 1930 fig-

mcs of 2s. 7 .21d. per tou. 
"i.9d., a slight inercase on 
of ;"). 32 pen Cl'. 

HeYenue per ton was 9s. 
the pre,·ions year's figure 

'!'he total expcm1iture on milling wm; £~!0,25() His. 
:ld., or £9,Ci16 16s. 2d. aboYe the re\·enne reeeived. 

Increased tonnages were handled at all hntteries, 
the mo~t notieeable being as follows, with ] 9:30 fig­
mes in brackets: Coolgardie 11,741.5 tons (7,17:1.75), 
:Meekatilarra 4,:35(1.75 tons (2,:2()2.25), 1'\ orscmnn 
4,927.25 tons (2,049.50), Peak Hill G,llf5.50 Lone 
(1,444.50), Wihma 3,540.25 tons (507.50). 

The best milling costs per ton were obtained at 
Peak Hill 9s. 3.7d., Yalgoo Os. 5.:3d., and Coolgardie 
10s. 0.2d. 

Repairs ancl RenMca/s.-J<;xpencliture under thio 
heading was heavy and wa~ <;harged aguinst milling. 
The sudden eall on old plants lying praetimdl~, idle 
[or years, and the 11eecssit.y for workiug fnll Lime, 
Sundays inelm!Pd, at times, the revival anrl n'<'on­
c;Lrnetion nf Laverton, ivlt. .lda, a.nrl Rt. Ives plants, 
the eost of which wns all chargc<l agninst milling <IS 

Repair:,; and Renew ab, increased our ordinary cost 
per ton considerably. 

Duty pe1· 8tamp.-l n later years the quantity of 
([Uart;~ forthcoming has decreased, and owner:; haw 
been working more :-;chistose material, whieh gives n 
higher stamp duty. As ag·ainst this, the Department 
has reverted to 900-mcsh sercens in lien of 800-mcslt. 

'l'hc average dnty per :otnmp for 24 lwnrs wm; 4.23 
Lons, the highest. duties being obtained nt l'cak Hill 
:).38 tons, and Ora Banda 5.24 tons. 

TA1L1NG F'lWDllC'I'ION AND TH I•~A'l'MENT. 

Procluction.-The estimated tonnage of tailing pro­
clncecl was as follows:-

Over 2 ·dwt. H grs. in value :34,477:% tons con­
taini ug 10,222.55 flne ozs. 

Under 2 clwt. 8 grs. in value l!l,15B tons, con­
taining 1,475. 7G fi.ne ozs. 

'J'otal 53,6303/J tom;, eontaining 11,698. :n fine 
ozs. 

The average value of tailing produced was 4. 3() 
dwt. and percentage of tailing under 2 clwts. 8 grs. 
approximately 36. 

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



accumulations at State Batteries have increased. 
Additions have been made to the Cue a]](l Ora Banda 
plants, and at time of writing new plants have heen 
installed at Norseman, St. Ives, Jimhle Bar, Lavcr­
ton and Yalgoo. 

Treatrnent.--37,:l15 tons were treated for a yiel<l 
of 7,211. 00 ozs., valued with premium at £45,588. 

Cost per ton dropped from 7~. 11.'Uid. in JO:W, 
when 20,3:34 tom; were handled, to Gs. 9. 8<1. 

.Revenue per ton was 11:-;. :2. 8d. m; againsl; l Os. 
:2.::Wd. in Hl30 clue to the premium received on our 
ordinary treatment charges. 
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The totnl I<;;;penditure was H:2,718 10s. 2d. ~wcl 
HeYemw £20,D58 1s. Hd., showing a net profit of 
£8,2:lD lls. Del. 

The cost per ton of Gs. D. 8<1. i~ g·ood, as it ineludes 
all administration, insu_ranee an<1 reconstruction 
charges as well as repairs nnrl renewals. 

f!:.rtr(letion.---A ,.;light: falling· ofl' in extnwtion ts 
dne lo our endea.vonring to keep plnnts running 
through the winter month:' <!Jl(l the consequent hand­
ling of nmterial not ns dry as could be desired. This 
has ~dso added to the <'ost of handling. 

Comparative Synopsis of Resull.s at State Batteries for 12 Jlionths ended :JI.st December, HJ:3o and HJ:JJ. 
------~--

1031. H)ilO. 

--

Tonnage. Expenditure. Hevenue. Tonnage. Expenditure. Hovenue. 

lYli !ling ... ... ... 63,4281,; 12/8.2 9/7·9 29,285~ 16/3·41 9/2·G8 
Tailing Treatment ... 37,315 6j9·8 11/2·8 20,3:34 7/11·16 10/2·30 
Tin Treatment ... ... . .. . .. . .. 160 14/5·16 3/4·2'> 

Receipts and Expendit?u·e. 

-- Tonnage. Expenditure. Hevonue. Profit. Loss. 

£ s. 
Milling ... . .. ... . .. (j:J,428~ 40,25() 15 
'railing Treatment ... ... 37,315 12,718 
Tin Treatment ... ... . .. Cr. 5 

100,743?, 52,970 

ADlVIJNIS'I'HA'.riON. 

Administration costs ha.ve been kept as low as pos­
sible in common with the g·eneral economy in the 
Service. 

Owing to the general reduction in salaries since 
July 1st, Head 0/Hce salaries showed a reduction, 
but there was a genera.l increase, as to be expected, 
in other items, especially insurance. 

Compaen.tive flgm·es are us follow 
1930. 

Salaries 
Insurance 
Inspection 
Printing 
Postage Stamps 
Other 

'rota! 

£ s. c1. 
1,606 ](j 10 

194 8 5 
189 10 5 

30 9 0 
50 () 0 
38 1 0 

.. £2,109 f) 8 

1931. 
£ s. d. 

1,481 19 11 
945 2 8 
220 19 

92 l(i 

GO 0 
Gfi 0 

1 
G 
0 
9 

£2,8G5 1s ·n 

i,._dministration eost per ton was 6. 0:-3 pence, n 

decrease of 50 per cent. 011 1930 cost. 

STAFF. 

'l'he appointment of a Junior Clerk was the ouly 
addition to Head Office Staff:. 

The Goldfields Staff was increased from seven 
Managers and an lilrection lilngineer to thirteen Man­
agers and Assistant Managers. The lilrection liln­
gineer was part of his time in charge of Jimhle Bar, 

JO 
0 

4 

d. £ 8. d. £ s. d. £ s. d. 
3 30,6:39 19 1 . .. 9,6lG l() 2 
2 20,958 1 11 8,2:39 11 9 . .. 
8 ll 4 0 16 4 8 . .. 

9 61,609 5 0 8,255 16 5 9,6]{) 16 2 
Less Profit ... ... ... 8,255 16 5 

Net Loss ... ... ... £1,360 19 9 

and the servie0s of lVIr. Griff Williams wc1·e engaged 
for the erection of the Yalgoo Battery. 

Con::;idering ihe number of new appointments nnd 
the <werage tonnage handled by each Manager, nearly 
8,000 tons per man, the results have been exceedingly 
good, an<l I have nothing but praise for these officers, 
whose <leYot.ion to duty has been commendable. 

I han; also to thank the Head OJ'f\ce St.aff for the 
loyal co-openttion, and their work is reflected in the 
administration eosts alHl tile smooth running of the 
ofllce under difficulties. 

I ha \'e also to place on reeord my apprecia,tion of 
!:he assistance given by the Govemment Mineralogist 
and A~sayer nncl his staff. 

A.SSlS'PANCE FOH niWl<jJ.AWJiJEN'r OJ;' MIN­
ING AND ASSIS'rANCE TO GOLD MINING 
INDUSTRY. 

'l'he incrensed activity was reflected in the amount 
pu.i<1 on account of free crushings, low grade relmtes 
and cm·tage subsidies, which for the year amounted 
to £20,097 18s. 3d., made up as follows:-

Free Crnshings 
Low Grade Rebates 
Cmtag-e Subsidies 

'fotal 

£ 
3,223 
;3,919 

12,9i'ifi 

s. (1. 
f) () 

1 n 
11 4 

.. £20,097 18 Cl 
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As the tonnage has been growing steadily, the cost 
u[ thec;c concessions became prohibitive, aud it was 
decided that free erushings and low grade rebates 
should be ~uspended whilst gold was worth over six 
pomHhi per ounce, and the suspen::;ion took place 
from the Ji)th Novembel'. 

The eartagc subsidy rate wns reduced from 8d. to 
Od. per ton per mile as from the same date, and even 
ut the prcBeut lower rate the estimated cost for the 
present yenr will approximate £10,000. 

l<Jrection (from the above Vote). 

£ :s. d. 
Yalgoo :l,:28(i 2 10 
Lake llarlol !)5 4 8 
Yarri 825 0 0 

£4,206 7 6 
-----

GJ<JNI,JHAL HKiviARKS. 
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At the elose of the year the congestion at certain 
batteries had been considerably relieved with the ex­
ception of' Cue and Coolgarclie. 'l'he erection of the 
Yalgoo hattery anc1 rail concessions to customers at 
'l'uckanarra and other centres to permit ore to go to 
Nieckatharra and Boogardie relieved Cue, and like 
eoncc:;sions to Ora Bancla and Norseman and the re­
building of the 10-head plant at Laverton kept the 
ore booked at Coolgarclie within reasonable bounds. 

Concessions to customers crushing at private plants 
also assisted. 

At the time of writing there is no congestion at 
Coolgardic owing to the starting up of our Kal­
goorlie plant, and erection of' n. new 10-heac1 plant 
11t Cu(' is hcing proceeded with in order to relieve the 
pressure there. 

'l'he working cost has lJecu assisted by the general 
recluetion in rate of wages :for the last half of the 
year and the increased tonnage, and Revenue has 
been increased by the higher tailing treatment re­
eeipts due to the existing premium. 

Ji'uel :sUJlplies have generally dwapened ac; Lhe re­
sult of the depre:;sion and calling of tellders through 
the Tender Board in lieu of ohtn.ining local quotes. 

Increase~ hun1 takeH plate in the price for water 
supplied by the Goldfields Water Supply, insurance, 
and the price of' an imported articles. 

During the yen r the polir;y of using Australian, 
and e;;peeially \V p;;t 1\ uslralinn, goods has been ad­
hered to; thongh in some eases the results have not 
proved economieal, there is a gent'ral tendeney to 
improvement. 

The Oils Committee of the Tender Board, of which 
1 have attended most meeting;.,, has resulted in excel­
lent standard oJ' lubricants being obtainable at re­
markably good prices, and no complaints have been 
received ol' trouble from faulty lubrication. 

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

The installation of electrie-driYen pumping plant 
at Jimble Bar was most successful, and where }JOS­

sible the expem;ive petrol-driven engines on water 
supplies should be replaced by motors or crude oil 
engine~. 

'l'he general revi,·al on the Pields and conseque11t 
increase in the number of men on productive work 
has been mainly made possible by the presence of 
State ba.tteries, combined with t:he cartage subsidies 
by road and rail. 

Moribund distriets like Sandstone, where 200 pros­
pectors are reported to be working, and Laverton are 
instances. 

'l'he prospccLo,; f01· the coming year are even 
brig-htc1· than at the same time last year, and with 
n lwHer knowledge of prospeding and estimation of 
,·alueH attained by the new chums, value as well a~:> 
I onnagu is improving. 

D. 1<'. BJW\"TNE, 
Superintendent of State Batteries. 

. :lrd ,June, HU2. 
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SCHEDULE I . 
.Return showing the number of tons m·ushed, gold yielded by Amalgamation, average per ton ·in shillings, and total value 

for year 1931. 

Battery. 

Bamboo C1·cck 
Boogardic 
Coolgardie 
Cue 
Darlot 
,Jimble Bar 
Laverton ... 
Linden 
Marble Bar 
Meekatharra 
Mount Ida 
Mount Keith 
Mount Sir Samuel 
Norseman 
Ora Banda 
·rayne's Find 
Peak Hill 
Sandstone 
St. Ives 
Tuckanarra 
Warriodar 
Wiluna 
Yarri 
Youanmi 
Yalgoo 

Total 

Bamboo Urook 
Boogarclio 
Coolgarclic 
Cue 
.Jimblo Bae 
Moolmtlmrm 
Norseman 
Ora Bancl>t 
Peak Hill 
Sandstone 
Warriedar 
Wiluna 
Yarri 

Battery. 

Total 

Tons Crnshed. Gold Yield Value per ton in 
Bullion. 

Pine ozs. 
1,391· 70 1,512 ·95 
2,569·50 1,367 ·50 

Ll,741·50 6,893·li5 
i5,908·7f) 4-,774·10 

1,562·25 84-2.85 
1,392·50 724·40 

574 957·95 
't,356·75 :3,843.95 

21G·25 158·70 

4-,927 ·25 1,920 ·10 
15,984·25 :3,48:3·00 

735·715 392·415 
G,ll6·60 2,00G·26 
2,782·2t> :l,07G·7i\ 
3,:346·75 l,0:"55·GO 

2,940·7:"5 1,054-·66 
3,640·213 1,367. 20 
1,691· 50 1,588·55 

558·7!5 238 ·15 
1,101·2!5 49:3·60 

G3,428·45 36,751· 8i> 

SCHEDULE 2. 
'Tailings '1'1·eatment for 19:31. 

Tonnage. Yield. 

lJ1ino ozs. 
1,456 650·l!J 
1,)316 :371 ·72 
8,800 l,:ll D·!i0 
5,07:3 1,087·:32 

:l60 117·7:\ 
:J,5li) 661l·08 
2,9()0 >HJ8·59 
11,806 846·28 
2,436 ,~37 ·18 
1,440 436·69 
1,632 204·70 
1,404 310·45 
1,782 :lfi2·:l2 

:37,018 7,2ll·GO 

SCHEDULID 3. 

shillings. 

79 L·68 
:38 5·61 
42 :3·21 
58 2·06 

:38 l0·12 
:37 5·4ii 

120 1·92 
63 G·29 
;'32 10·06 

28 O·G7 
41 10·87 
:38 .:J-·8:) 
:l3 7. :3() 
i\3 8·DO 
22 8·42 

25 D·84 
27 ()·67 
67 7 "'JJ 
29 ll·GG 
32 3·24 

41 8·64 

Value. 

£ 
2,761-:lr; 
1,:"578·6\l 
i5,604·:"56 
4,617·8!5 

41l!HHl 
2,841·58 
2,117·:"51 
:3,594· 85 
1,856·70 
1,854·62 

982·36 
1,318. 48 
1,114·07 

------
:30,GD2 · (JO 

Total Value. 

.5,446·62 
'~,92:3·00 

2'1,815. :l4 
l7,l8(i·7G 

:3,034-:w 
2,G07 ·84 

3,448·62 
13,848· 22 

571-:32 

G,912·3fi 
12,538·80 
1,412· 82 
7,222·48 
7,±7G·:30 
:3,800·26 

:l,796 ·74 
4,921· 92 
5,718·78 

8:"57·34 
1,77fi·9G 

1:~2,316·74 

Premium. 

£ 
1,!504-:H 

231·1:3 
2,724·38 
2,01:3-IA 

:300·01 
J,i)64 · 8!J 

512·4!i 
l,84l·!J8 
l,l46·5G 

820·84 
817·5!i 
683·70 
7:3:3·0:) 

----------
14,8DG· J:l 

J~el·ttr-n showi1;y Number of P<trcels treated ancl 'l'ons crushed al Slrtle Brtlteries j(1r Year 1031. 

No. of I 
Parecls 

Urushcd.l 

:W 
!J() 

~n7 
!)(_) 
j;j 

:l7 
HJ 
8:2 

(j 

79 
8•1 
21 
40 
89 
26 
44 
71 
<10 
11 
26 

1,206 

B:cttcry. 

---·--- ---~-----

Bamboo Creek ... 
Hoogardie ... . .. 
Coolganlie ... 

Cue ... .. . 
. Jimblc Bar ... 
La.verton ... 
i\[arhlc Har ... 
l\lcckatlutrra. ... 
lift. Ida ... ... 
Norseman ... ... 
Om na.nda ... 
Pa.ync's Ti'iml ... 
Peak Hill ... ... 
~a.nrlstonc ... 
St. Ives ... ... 
Warriednr ... 
Wilun:c ... ... 
Yarri ... ... 
Yonmuni ... ... 
Yalgoo ... ... 

Tons 
Urushcd. 

1.,;39l:t 
~,559~ 

J 1,717 ~ 
f>,7'27 ~ 
1,562\· 
J ,:39:2·~ 

G7·t 
-~,:3:i:J,:{ 

21G,{ 
4,027:~ 
5,879~ 

7:~5!1-
(),117~ 
2,782t 
:3,800 
2,9:25;[: 
:3,700.l 
1,671! 

558~l· 
1,0411 

u3,1H'f 

Yichl by 
Atnalgamation, 

Jlnllion. 

ozs. dwt. gn3. 

1,51~ l9 () 
1 ,;){)7 10 () 
o,sn:; ,, I) 

-~,7H ·> () 

84~ 17 () 
72>] K 0 
057 JU () 

:1,8-1:3 J.!J 0 
158 1-1 () 

1,920 2 0 
;),-±8:1 0 0 

:302 !) 0 
2,00() 5 0 
'2,070 15 0 
1,055 12 () 

1,05<1 13 0 
1,867 4 0 
1,588 11 0 

238 ;j 0 
493 12 0 

36,751 17 0 

Yield hy Gras~ Contents 
Amalgamation, of Tai1lngs, 

l!'inc Gold. JJ'inc Gohl. 

ozs. dwt. gr:-;. ozs. dwt. grs. 

1,282 !) 5 52() !) 13 
1,150 :3 10 557 !) zo 
[>,84!) () H 1,787 17 l!l 
-l,tHti lli () I ,~45 lO '],;J 

7[q n 0 :J7(i l.l 1;) 
til-l 0 ~I '275 () [] 
8U 0 [) 80 1.7 lG 

;{,:2i)8 7 0 77:!. 10 '20 
1:34 10 .lO 172 lG lJ 

1,027 11 Hi 803 8 18 
:2,952. 7 12 "1,100 10 J!) 

3:l2 l:J (j 5:~ •> 2 
1,700 12 :3 57-L 10 10 
1,760 7 !) 038 8 11 

894 10 ·> 577 () 1u 
803 14 :2 7\JO u 6 

1,158 18 7 707 11 10 
1,340 10 1!) 262 13 !) 

201 17 9 83 :) 0 
418 8 1 1~ll 1:3 5 

31,152 7 4 11,698 6 21 

I 

Total Contcub; 
of Ore, 

Hinc Gold. 

-

ozs. dwt. grs. 

1,808 18 l8 
1,710 1'' ., 0 
7,ti30 ]8 0 
5,:W'2 (j 2:; 
] ,001 0 1:l 

88!) I 8 
1:3D'2 J7 ~I) 

.J,o:m 17 20 
307 (j ID 

2,431 0 7 
•l,H:l 7 7 

385 Hi 8 
'2,275 2 UJ 
:2,39$ J.:) 20 
1,'171 10 18 
1,68•1 ., 8 
1,950 n 2:3 
1,GO!l 4 •1 

285 0 IJ 
550 1 0 

42~850 14 1 

A vcra.~e 
per ton, 

l<'inc Gold. 

-----

dwt. grs. 

~6 () 

l:l 10 
I'' ., I 
18 1~ 
1a 8 
1'2 ]!) 
:l:l :{ 

18 l-1 
'2R 10 

!J 21 
H 2 
10 1:2 

7 10 
17 (j 

8 22 
11 12 
10 n 
HJ () 

10 4 
10 H 

13 14 

-· 

Gross Value 
of Ore 

£ R. d. 

;) 10 -l ,, 
l7 () ,, 
lfi ;) 

:; 18 7 
·> J(j K 
·> 1·1 ·I 
7 0 u 
:{ J!) 0 
(; () !I 
2 J Jl 
3 0 ;j 
2 4 7 
! Jl ;; 
!} l"' ,, ;; 
l 17 10 ., 8 10 
~ 4 ;) 

·l 1 10 
~ ;j 2 
2 4 7 

2 17 8 
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SCHEDULE 4. 

Direct Purchase of Tailings for Year 19:31. 

Tons. Am.ount. 

£ s. d. 
Bamboo Creek 84:!,\ 1,543 15 4 
Boogardie ... ].645 1,298 17 10 
Coolgardie ... ;,,,14G il,073 14 0 
Cue ... :3,139 3,018 16 l 
Jimb1e Bar 1,049;} 65il 10 10 
Laverton ... 35;~ 43 i5 4 
:Meekatharra 2,057± 1,480 16 1 
Norseman ... 2,839! 1,441 ll 10 
Ora 13anda 3,D68~: 2,551 5 il 
Payne's Find 30~ 16 2 8 
Peak Hill ... 1,163 615 18 4 
Sandstone 1,187'1 1,356 1 7 
St. Ives 1,827 971 12 6 
Warriedar 1,522 1,079 14 8 
Wiluna 1,533 1,147 5 9 
Yalgoo 29il.\ 93 16 1 
Yarri 4:l7f 289 1 1 
Yonanm,i 64~ 6 17 ll 

Total 29,082~ 20,682 3 2 

SCHEDULJ£ 5. 

Betum showing ~l'ailing payable and nnpayable and Gross Contents for Yem·, 1931. 

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

Tailing payable. •.railing unpayable. 'rot1tls. 

BfLttery. --
rrons. Gress Centents. Tons. Gross Centouts. Tons. Gross Contents. 

ozs. dwts. grs. ozs. dwts. grs. ozs. dwt. grs. 
]3am.boo Creek ... ... 876:\: 502 17 1 :307 23 12 12 1,183:\: 526 f) 13 
Boogardie ... ... 1,405i 496 16 21 757:\: 60 12 23 2,163 557 9 20 
Coolgardie ... . .. 5,234i 1,398 19 12 4,7241} 388 18 7 9,959 1,787 17 19 
Cue ... ... ... 3,442k 1,138 13 4 1,422t 106 17 19 4,865 1,245 10 23 
.Jirnble Bar ... ... 1,087:} :359 12 21 239k 16 18 l() 1,327 376 ll 1a 
Laverton ... ... ... 1,122k 269 0 7 61 (j 0 4 1,183~ 275 0 11 
:Marble Bar ... ... 1721 5;{ 0 :l :n.o-~- '27 17 12 488 80 17 15 
Meokatharra ... ... 2,184!/: G47 8 10 1,499 125 2 JO 3,6831; 772 10 20 
Mt. Id a ... . .. ... 1831- 172 1G 9 . .. . .. 183~ 172 l6 9 
Norseman ... . .. :3,173 731 1 l!l l,01:l~ 72 (i 2:3 4,186!1: 803 g 18 
Ora Banda ... ... 4,155:1: 1,118 0 5 848 72 HJ 14 5,00:3:} 1,190 19 19 
Payne's Find ... ... 139:} 24 ll 1\) 487 28 11 7 626:l 5:3 a 2 
Peak Hill ... ... 1,37G!l: :328 19 10 :l,82l:\: 2•t5 ll 6 5,198 574 10 16 
Sandstone ... ... 1,:3441 551 5 7 1,01() 87 i3 4 2,363} GB8 8 li 
St. Ives ... ... ... 2,153 517 10 6 652 5\l 10 11 2,805 577 0 16 
Warricdar ... ... 2,27():\: 771 9 21 207;} 18 1!) 9 2,487 7!)0 f) (j 

Wiluna ... . .. . .. 2,501;} 749 13 15 G4Bi} 47 18 l 3,145 707 11 16 
Yalgoo ... . .. . .. 354~ sn 12 17 529 42 0 12 883! 131 13 5 
Yarri ... ... ... ],102 240 2 6 310 22 11 :3 1,421 262 13 9 
Youanmi ... 180} GO 19 4 28(i 22 :l 20 475:} S:l •) 0 ... ... u 

-----·----------~--- -·------

34,477:} 10,222 11 0 19,15:3 1,475 15 21 53,G30!/: 11,6()8 6 21 

·------~--



Plant. 

Bamboo Creek 
Boogardie ... 
Coolgardic ... 
Cue 
imble J 

L 
L 

Bar··· 
averton ... 
in den ... 
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· Ieekatharra 
ft. Ida ... 
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0 
p 
p 
s 
s 
'I 
\ 
\ 
1' 
1' 
1' 
p 

ra Banda 
aynes Find 
oak Hill ... 
andstonc 
t. Ives ... 
,uckunarra 
Varricdar 
Vi! una ... 
ral~oo ... 
rarri ... 
rouanme ... 
injin ... 

:1 Iul'ivarric ... 

rin Plants-
Grcenbusl1es 

Plant. 

J3amboo Creek 
Boogardic 
Coolgardie 
Cue ... 
Jimble Bar 
:Jieekatharra 
Norseman ... 
Ora Banda 
Peak Hill ... 
Sandstone 
St. Jycs ... 
Warriedar 
'\\''"ilnna ... 
rarri ... 

I.eonora ... 

Tonnage. 

I 

... ... 1,391· 75 

. .. ... 2,559·5 

. .. ... 11,741·5 

... ... 5,908·75 

... ... 1,562·25 

... ... 1,392·5 

... ... ... 

... ... 57± 

... ... 4,356·75 

... ... 216·25 

... ... 4,927 ·25 

... ... 5,984·25 ... ... 735.75 

... . .. 6,116·5 

... ... 2,782·25 

... .. . 3,346· 75 

... ... ... 

... ... 2,940· 75 

... .. . 3,540 ·25 

... ... 1,101·25 

... ... 1,691·5 

... ... 558.75 

... ... ... 

... ... ... 

63,428·5 

... ... ... 
68,428.5 

I Tonnage. 

... ... 1,±56 I 

... ... 1,396 

... ... 8,800 

... ... 5,073 

... ... 360 

... ... 3,515 

... ... 2,999 

... ... 4,887 

... ... 2,436 

... ... 1,440 

... .. . 135 

... ... 1,632 

... .. . 1,404 

... ... 1,782 

... ... ... 
37,315 

~fanage­
ment. 

£ s. d. 
166 13 0 
193 2 0 
279 10 5 
298 0 10 
187 14 4 
168 7 1 

... 
90 16 6 

124 13 10 
71 15 2 

291 15 2 
217 17 10 
107 8 1 
168 16 11 
219 9 4 
246 0 8 

184 15 11 
160 10 0 

79 5 6 
156 2 2 

26 0 0 
... 
... 

3,438 14 9 

.. . 

Wages. 

£ s. d. 
56~ 10 3 
659 12 10 

2,283 16 11 
1,59-! 11 9 

588 9 11 
566 18 6 ... 
262 1 0 

1,242 14 2 
231 16 4 

1,516 13 6 
1,629 16 8 

253 0 6 
1,472 3 4 

891 19 10 
1,128 13 g 

... 
7•!5 1 g 
885 1 2 
294 17 1 
611 9 0 
17± 3 3 

... 

... 

17,697 11 6 

34 0 10 

SCHEDULE 6. 

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

Stores. 

1 

Total I 
Working 

I Expenditure. , 

£ s. d. £ s. d. 
490 5 1 1,221 8 4 
473 4 11 1,325 19 9 

2,234 5 1 4,897 12 5 
1,441 6 6 3.333 19 1 

206 19 0 983 3 3 
284 16 11 1,020 2 6 

... .. . 
241 1 8 593 1[) 2 i 

I 

964 17 8 2,332 5 8 
80 2 5 383 13 11 

1,131 19 8 2,940 8 4 
847 16 3 2,695 10 9 
269 g 0 629 17 7 
833 5 5 2,474 5 8 
546 7 10 1,657 17 0 
950 0 2 2,324 14 7 

... ... I 
458 18 11 1,388 16 7 
511 9 1 1,557 0 3 

67 17 7 442 0 2 
457 13 10 1,225 5 0 

56 19 0 257 2 3 

112,548::~6 
.. . 
... 

0 33,685 2 3 

I 2 10 0 36 10 10 

.MILLING AND TIN 

Cost 
per ton. 

s. d. 
17 6·6 
10 4·3 
8 4·1 

11 3·4 
12 7·0 
14 7·8 

... 
20 8·3 
10 8·5 
35 5·8 
11 11·2 

9 0·1 
17 1·46 

8 1 
11 11 
13 10·6 

... 
g 5·3 
8 9·5 
8 0·3 

14 5·8 
[J 2·5 ... 
... 

lO 7·± 

... 

I 
I 

Repairs and 
Renewals. 

£ s. d. 
295 16 1 
102 3 5 
398 4 10 

43 1 1 
135 18 () 

. .. 

... 
233 7 9 
310 11 4 

2 H 8 
38 11 0 

217 11 5 
79 4 1 

111 11 0 
68 6 6 

410 10 .. 
... 

109 17 2 
585 6 1 

33 8 7 
64 2 .9 
17 12 8 

... 

... 

3,238 0 0 

Cr. 47 16 6 

I 

Sundries. I Gross I I Expenditure. 

£ s. d. £ s. d. 
59 H 9 1,576 19 2 

125 6 2 1,553 \) 4 
584 4 1 5,880 1 4 
305 5 11 3,682 6 1 

75 19 8 1,195 1 8 
171 8 6 1,191 11 0 

.. . ... 
I 101 10 8 928 17 7 

213 1 10 2,855 18 10 
5 4 0 391 12 7 

208 6 5 

I 

3,187 5 9 
358 3 3 3,271 5 5 

75 8 8 784 10 4 
262 5 11 2,848 3 1 
1'>•) 8 1 1,848 11 7 
134 11 4 2,869 16 3 

... .. . 
15± 8 0 1,653 1 9 
189 0 6 2,331 G 10 

H 11 .. 520 0 1 
106 1 2 1,395 8 11 

16 12 9 291 7 8 
... .. . 
... .. . 

3,313 13 0 40,256 15 3 

6 5 0 Cr. 5 0 8 

Cost 
per ton. 

s. d. 
22 7·9 
1~ 1·6 
10 0·2 
12 5·5 
15 3·6 
17 1·4 

.. . 
32 4. ·1 
13 1·3 
30 2·6 
12 11·2 
10 11·2 
21 :l·2 

9 3·7 
13 3·4 
17 1·8 

.. . 
11 2·9 
13 2·0 

9 5·3 
16 6·0 
10 5·1 

... 

... 

12 8·2 

... 

' 

Receipts. 

£ s. d. 
734 7 1 

1.276 19 8 
5:635 9 9 
3,029 7 7 
1,120 6 6 

625 19 0 
15 15 2 

298 15 3 
1,843 17 0 

133 12 3 
2,423 4 8 
2,342 15 10 

388 . . 
2,671 15 11 
1,4M 18 8 
1,676 11 7 

25 18 6 
1.530 11 2 
1;813 13 ;) 

528 0 J 
858 16 0 
z4n 16 ~ 

10 0 0 
1 0 0 

30,639 19 1 

11 J 0 

I 

Receipts. 
per ton. 

s. d. 
10 6·6 

g 11· 7 
\) 1·2 

10 ;)·() 

H ,I ·1 
8 11·9 ... 

10 4·9 
8 5·() 

12 4 ·~1 
9 10 
I 9·() 

10 6·7 
8 8·8 

10 1·2 
10 0·2 

... 
10 4·8 
10 2·9 

9 7·0 
10 1·8 

8 11 •' .. . 
.. . 

\) 7 \) 

.. . 

Profit. I.oss. 

----·-~--------

£ s. d. £ s. d. 
... 842 12 1 
... 276 9 8 
... 244 11 7 
... 652 18 6 
... 74 15 ., 
... 505 12 0 

li) 15 2 ... 
... 630 2 4 
... 1,012 1 10 
... 258 0 + 
... 764 1 1 
... 928 ll . 
.. . 396 2 ll 
... 176 7 2 
... 443 12 11 
... 1,193 4 8 

25 18 (; ... 
... 12:2 10 7 
... 517 13 3 

8 0 3 
... 536 1~ 11 
... 41 11 6 

10 0 0 ... 
1 0 0 ... 

60 1:1 11 D.G77 10 1 

16 4 8 ... 

3,438 H 9 :7,731 12 4 112,551 6 0 33,721 13 1 10 7·4 3,210 ;) 6 3,319 18 0 ,!0,251 14 7 12 8·2 30.651 :l 1 9 7 9 70 18 7 0,677 10 1 

?!fanage­
ment. 

£ s. d. 
33 4 0 
97 11 10 

186 1 8 
102 0 0 

15 6 3 
77 1 6 

102 1 11 
177 12 0 

35 19 6 
91 0 0 ... 
29 14 fJ 
80 15 6 
72 10 0 

... 

1,101 4 11 

Wages. 

£ s. d. 
295 10 4 
221 11 2 

1,771 6 9 
739 8 11 
81 11 8 

673 4 0 
507 17 2 
898 18 11 
,197 13 8 
199 .. 11 
48 0 0 

260 15 5 
300 6 9 
290 0 3 ... 

6,785 911 

SCHEDULE 7. 

Statement of Receipts and E.cpenditure for Year ended 31st December, 1931. 

Assays. Stores. 

£ s. d. £ s. d. 
59 6 7 105 10 4 
52 11 10 157 1 10 
91 10 5 505 7 10 
62 14 0 296 3 4 

6 4 11 47 2 1 
68 5 5 192 11 10 
75 4 7 232 10 10 
64 13 1 314 6 1 
20 18 7 122 6 4 
28 15 9 114 18 6 

5 2 1 39 1 7 
46 9 7 178 5 11 
36 0 n 150 11 7 
29 7 0 165 1 7 

... ... 
647 4 7 2,620 19 8 

·~ Total ,,. 
Working 

Expenditure.\ 

£ 5. d. I 
493 11 3 
528 16 8 

2.55-1 6 8 
(200 6 3 

150 ± 11 
1,011 2 9 

917 14 6 
1,455 10 1 

676 18 1 
±33 1D 0 

02 u 8 
515 5 8 
567 H 7 
5Z>7 4 10 

... 

11 1() 1 

TAILING. 

Cost 
per ton. 

s. cl. 
6 9·3 
7 6·9 
5 9·6 
4 8·7 
8 4·1 
5 9·0 
6 1 "1 
5 11·5 
5 6·7 
6 0·3 

13 7·9 
6 3·8 
8 1·0 
0 3·0 
.. . 

5 11·7 

----------~-

I 
Repairs and I d .. " Renewals. Sun ne"' 

£ s. d. £ s. d. 
27 5 9 35 11 6 

... 50 6 6 
10 15 4 285 14 3 

;) 7 8 189 3 9 
... 10 10 9 

11 10 2 95 14 7 
6:> 4 11 92 8 9 
26 9 1 155 15 0 

I 
10 19 7 53 8 2 
HO 0 5 42 10 8 
77 4 9 ,, 0 6 

... 53 12 4 
39 10 9 46 0 7 
52 19 2 33 17 2 

. .. ... 
415 7 7 1,1.t8 ,, 6 

I ~~P!~~~ure.)_j)_e_~_o_~_n_._c_l_n_e_ce_i_p_ts_._l ~~;ci~t; __ .' ___c_ __ r_r_o_fit. 
J.oss. 

I 

£ s. cl. s. d. 
556 8 (i 7 7. i 
570 3 2 8 3·6 

2,850 16 3 6 ii. 7 
1,392 17 8 5 5·9 

16015 8 811·2 
1,118 7 6 G 3·0 
1,075 8 2 7 2·0 
1.637 14 " 6 8·4 

566 10 ~l 7 10·± 
172 8 1] 23 6·5 

1 1,6~6 1~· ~; 
94}) 10 

4,4,55 8 5 
2.793 2 ::?. 

·3oo o o 
1,'776 11 
1,281 1\) 4 
2,530 19 " 
1.636 0 6 
1;232 8 0 

741 5 10 I 6 1·1 

568 18 0 6 11. 6 685 5 
65;l 14 11 I \) 3·7 894 19 3 
644 1 2 7 2. 7 77 4 1 i 8 

10 0 0 

12,71~·;0 2~--~~120,958 1 11 

2~· 5 '\ 11.0~0 ~ (~ 
13 7. 2 j 370 7 4 
10 1·5 11,604 12 2 
11 0·1 1,400 4 6 

ig ~:~ I. ~~~ ~ ~ 
8 6·6 206 11 ., 

10 4·3 893 5 0 

i¥ n [ ~~~ 1~ ~ 
8 .+. 7 116 j 7 

12 S·ll :!41 4 4 

£ s. d. 

172 s 11 

8 8. 3 ' 130 1 () 6 -----! 10 o o 1 ::: 

11 :>s )s.n2 o s[-172 s11 
--------------·---------- ---------·---·- ·----··----

[~ 

00 
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DIVISION IV. 

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

J'lie Under 8ec1·eta1"!J for lJfhws. 

I have the honour to subm~t for the information of 
the Hon. the J\i[inister for Mines my report on the 
work of the oflieers of the Geological Snn·ey for the 
year 1931. 

STAFJ;'. 

The personnel of the Staff has not changed from 
that of the previous year, and eousists of ti\'O lleld 
officers, a technical assistant and u messenger. 

l<'IELD WORJ\:. 

Gove1·nment Geologist.-In addition lto ordinary 
office duties, during the first months of the year my 
time was largely occupied in ma.king a number of 
inspections ancl reports on various geological 
problems, a list of which may be seen on the covering 
page of this report. 

A pleasing featme i11 the year's work is the in­
rrensing number of inquiries from members of the 
public for information Tegarding mining, and the 
greater demand for bulletins and published reports 
which are surely, in both instances, true inc1:ications 
of a revival in mining activities. 

F. R. Feldtmann, Field Ueologist.-Dnring the year 
the greater part of Mr. l<'eldtmann's time was taken 
up with work connected with the Kalgoorlie Survey. 
'rhis included the preparation of a large number of 
cross sections of the Great Boulde1·, lvanhoe, Golden 
Horseshoe and Jjjnteeprise mines; detailed geological 
plans of various levels of the Enterprise and Chaffers 
mines; the linking up of the geological features of 
the different mines at ntrious levels, and other work 
connected with the smvey of the area. As a result of 
this work, which is now nearly completed, much light 
has been thrown on the relationships of the lodes of 
the different mines, the structural features controlling 
the occurrence of the ore-shoots, the existence of 
faults previously undetected and their eH'ects on the 
lodes, and the relationship of the various types of 
altered rock to the ore channels. 

During the month of October several days were 
spent in ·the examination of the VV ongamine Gold 
F'ind ancl two reports on that area, accompa.niecl by 
a sketch map, were prepared. This area is the sub­
ject of a separate report. 

P. G. Fo1·man, B.Sc.-In January :Mr. Forman 
made a short field trip to South Campion for the pur­
pose of sampling M.C. 103H for alunite. 

During the latter pm,tion of this month he was en­
gaged in helping Mr. Feldtmann in the preparation 
of plans in cmmection with the Kalgoorlie Survey. 

l<'rom ])'ebruary to :May he helped me both in the 
field work ancl plotted the map of the Collie Coalfield. 
This work was undertaken at the special rectuest of 

Dr. Heemau, who was ading as Roynl Commissioner 
at a Commission on Collie coal. 

During the months of May to October Mr. Forman 
was attached as geologist to a Lands survey party 
working between Laverton and the vVa.J'burton 
Hanges. 

The month of November was taken up mosHy in 
eutting rock sections, examining specimens, nnrl pH'­
paring maps, etr:., of the vVarlmrton area. 

In December a start was made by him in a general 
correlation of the artesian bores in the vicinity of 
Perth. The necessity for a more intensive st.n<ly of th·~ 
artesia.n water supplies of the metropolitan area has 
long been felt, and when the present work has been 
completed I anticipate that a closer eonception of the 
conditions of the underground water supplies will be 
realised. This work is stilJ in progress. 

Two other short field trips were also taken by Mr. 
]

1 o!1,man, one to give advice as to water supply for 
the camp for unemployed at Hovea, the second to in­
spect boring operations for oil at Quinn's Rocks. 

F. Afrnstrong, B.Sc.-Owing to a greatly increased 
number of inquiries from the public more of :Miss 
Annstrong's time than usual ha.s been taken up in 
attending to this section of her duties. There has 
also been a steady increase in the number of rock sec­
tions to be cut and rocks requiring a petrological 
deteJ·n1ination. 

Her other work, otho1· tha.n the usual clerical, has 
been a continmmce of the card catalogue of the rock 
and mineral specimens of our collection and additions 
to the library. During my absence she undertook and 
carried out successfully the assembling ·of the gold 
exhibit for the Agricultural Show at Claremont. 
While on my leave she wa.s in chttrge of the oJ'fiee. 

Petrolog-ical.-\Vith the exception of individual 
rock cleterminations no petrological work has been <mr­
l'ied out during the past year. The main reasons for 
the retirement of the late Petrologist was that the 
petrological work had been .so reduced that there was 
insufficient work. I trust that the revival in mining 
will increase to such an extent that it will be found 
necessary, at no distant elute, to refill this position. 

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

Iu conclusion I take this opportunity to express 
my appreciation of the work and loyal support of 
each member of the staff during the past year. 

Utl1 April, 19:3:2. 

'1'. BLATCHJ;'O'RD, 

Govenunent Geologist. 



I.-REPORT ON THEi GEOLOGICAL FEATUllES 
OJ1' TI-IE DENMARK AND NORNALUP 
l!'ARMINU AREAS, 'WITH SPECIAL RE­
I<'ERENCE TO THE "WAS 'riNG DISEASE" 
IN THE CA'I:TLE ON THE DENMARK 
AHEA. 

( T. Blatchford, B.A.) 

Oeneml Bema.rks. 

31 

li'o1· some considemhle time past there has been 
a constant loss in the da.iry herds of the farms of the 
Denmark area and extending as far west as Group 
116. These losses have been confined mainly to the 
young stock, particularly to the calves a£ter reach­
ing an age of about three months. Young heifers are 
aJso affected to a less extent. On removing the 
affected stock to unaffected blocks they usually re­
cover and on reaching maturity are, as a rule, im­
mune .. The loss in stock due to this cause has become 
so pronounced of late that the position of the dairy 
men settled on affected blocks has become more and 
mo1·e acute. ·Furthermore, as the disease appears to 
be spreading in the Denmark areas the danger be­
came still more serious owing to the opening up of 
the western areas at N ornalup. 

l\,ealising the seriousness of the situation and to 
ensure that no avenue of investigation should be 
neglected, the lion. the Minister for Lands requested 
a geological inspection of both areas to ascertain 
whether a study of the geological conditions might 
throw some light on the cause of the complaint, such 
as was done in the case of the "Bush Sickness" in 
New Zealand. 

Geology. 
The general geological features of the coastal areas 

extending from Denmark to Norrralup are extremely 
simple and are briefly as follows:-

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

In places these sand deposits are calca1·eous, the 
origin of the lime being no doubt due to concentra­
tion from the fragments of sea shells included in the 
snnd. Occasionally this concentration has gone far 
enough to create limestone deposits, "cap limestones" 
sufficiently high in lime contents to be of commercial 
value, where the difficnlty of transport is. not pro­
hibitive. 

Lying in the hollows between the sand ridges it 
is not uncommon to find accumulations of organic 
matter in sufficient quantity to form peaty swamps, 
and in one or two instances beds of brown coal have 
formed, the most notewor,thy being that on the north. 
western edge of Nornalup Inlet. All these recent 
coasta.l deposits are shallow and rest directly on an 
underlying gneissic floor. To illustrate their extent 
a map·"' is attached: showing how they occur in the 
vicinity of Nornalup. 

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

·without exception these hills are composed of some 
form of granite, the prevailing type being a gneissic 
Yariety. V cry occasionally nanow dykes of a more 
basic nature may be seen cutting through the granite, 
but these are so rare and small as to be negligible. 

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

1'he Oranbtes.-In hand specimens many of the 
granites show a gneissic or schistosc structure, par­
ticularly when slightly weathered. On the other hand, 
some are true augen gneisses. These differences from 
a normal granite are purely structural and arise from 
the re-arrangement of the component minerals into 
bands, due either to pressure or flow structure during 
consolidation. There need be no difference in the 
chemical composition of the three rocks-granite, 
g·neiss, or gneissic granite. Under the microscope the 
:following minerals have been recognised:-

Quart:o, biotite mica, orthoclase, microcline 
and plagioclase felspars with minor quantities 
of the accessory minerals, hornblende, garnet, 
apatite and the oxides of iron. 

All these are very commonly occurring minerals of 
the gTanite family throughout the world. Some little 
confusion, J iind, was caused by concentrations of the 
mica in certain restricted areas, being confused with 
basic dykes. 'rhese basic segregations are very com­
mon in most granite areas and only indicate a pre­
ponderance of black mica-biotite. 

In an investigation in New Zealand of the "Bush 
Sickness," which has many characteristics of the 
·wasting Disease in Denmark, some very close work 
has been done as regards the soils of their infected 
a1·eas, particularly with regard to the physical quali­
ties; it being claimed that healthy and unhealthy 
areas can be differentiated by investigating the tex­
ture of the soil. 

I take the opportunity here to discuss briefly the 
characteristics of the New Zealand affected areas with 
those of 011r State. In New Zealand the affected 
soils may consist of granite wash ( ? ) , dune sands 
or pumice soils. vYhen they contain less than 5 per 
cent. of clay that soil is considered to be near the 
danger zone of being "sick." All "sick" soils in New 
Z::ealancl are almost devoid of clay palticles; they 
range from fine gravelly sandy silts to coarse sands. 

So far, most of the '1sick" farms in Denmark are 
on the crests or upper slopes of the granite hills. 
There has been no sorting of the rock waste, the pas­
tures are on soil the result of the decomposition of 
the rock in situ. Three analyses of typi0al soils, 
taken from som') of the blocks at Nornalup, all gave 
satisfactory clay results when compared with the un­
affected New Zealand soils. (Appendix 3.) These 
samples should be representative of most if not all 
of the farms under consideration. 

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

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



Ironstone (J)'(wel or Laleriles.-'l'lw onlv other rock 
type found on the farms sitnatNl on thr: hilly cowl­
try is lateritc. 

Laterito dt>posits Hl'P fairly eommon throng-liont, 
particnlndy 011 the lowce portions of the slopes, near 
the crests of the hills ihey as-;mnc a character more 
of the nature of gravel beds, but on the lower por­
tions the lateritc mantle is rlistinctlv mas,;ive. Prom 
the analyses o[ two typical smnple.s (Appendix 4), 
it appears that at least some of these lateritcs are 
aluminous, though not to the extent to justfy their 
being classified as bauxites. · 

'fhe origin of these iron-bearing deposits is gen­
erally recognised as being due to the soluble fenons 
salts rising by capillnrity to the surface and there 
becoming oxidised to the corresponding insoluble fer­
ric form. In tlte present case the iron oxides would 
have been derived from the decomposing hiotite. 

From the pastoral standpoint they play two im­
pOl·taut parts at Denmark. In the first place, under 
two conditions they would lJ(, a souree of soluble iron 
salts for plant life: (1) in the presence of aeirl 
waters; (2) whe11 sub jeded to acid generated tlurino­
the decomposition of .Ol"g"n nie Jwtttm~ rlnring the f01~ 
mation of humus in the soils. '!'his would oecur. 
no donht, to a gn~ater extent where tlw lntPrite i~ 
iJI'olwn down iHto more or less gravel heds sneh ns 
already referred to, as being the condition on the 
higher grouucl. On the lower portions or the slopes, 
where the laterites are more solirl, they might very 
easily act in the same way as a "hanl pan" and prP­
vent the raimvaters soaking into the nnrlel"!vino· 
weathe1·ecl rock. 1 <Hlvan<J~ this a:; a possible~ e;ms~ 
foe the kani timber growing on the crests and nppe1· 
slopes in these areas, which is nnt its nsnal habit 
in ot;lwr loealities, 011 aeeonnt of tlw soils <;ontnining 
more moisture there tlwn in the lo\\"Pl" slo]Ws, wliPn' 
janah predominates. 

Chemicctl Composition of the Soils. 

Generally spen king, granites are not rich in all the 
minora! ingl"eclients neeessary for the development 
and maintenance of ph111t life. They, howeve1·, 
usually carry minerals whirh, on dccomposiLion 
will libcra!e quite app!"P("inble amounts ol' potash, 
i 1"0111 with lesser Ull10111Jts of' lime an£1 phosphorus. 

0 r the potash-bearing minerals, biotite and ort!w­
clase and microeline are the most important and are 
found in fair quantities in the Denmark granites or 
gneisscs. 'fhere is a limited amount of limc-bearin:.>' 
felspar but the phosphorus-hearing mineral-apa­
tite-occurs comparatively only in very small quan­
tities. No mineral which could on weathering pro­
dnce a deleterious ing-redient was discovered in auv 
or the samples collect.ed. . 

I<Jxcept that the soil may he a little shallow on por­
tions of some of the farms, my investigations are to 
the effeet th.at the soil is a typical granite variety, 
well constituted to hold moisture and should retain 
limiL1lcl amounls of natnraJ potash, iron oxifles, \Yith 
minor quantities of phosphate and lime. By the ad­
(htion of top dressings tile <•lean·d lanrl lws alrearly 
proc1ueerl excellent results. 

Attachor1 as Appendix 5 are several analyses of 
the soils of the Denmark farms, which have been taken 
by officers of the Agrit'nltnral Department. In con-
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neetion with these analyses I woul<l like to draw the 
attention of the agricultmal chemists to the import­
ance ntt~whed to the pH nllue::; in soib, set ouL iu 
a leetnre by Professor Prescott of the \\'aite Agri­
enltnral HPsearch Jnstitnte, :1t the JIICPting of the 
A nstndian As.-;oeiation for the Arh-aneement of 
Science helcl in Hobart, 1928, entitled "The Agri­
cultural Significance of' Soil Heaetion'' in (·a~e the 
al'tiele has hePn ovedooked. 

lVate1·. 

The stock water supplies of both affected and non­
affected farms nre derived fl-om wells, running­
~treams, soaks ancl vvater catchments. The list of 
analyses in J\ ppendiees 6-9 does not clearly show to 
what extent any particular water has been used for 
stock ou the individual farms. 

Genemlly speaking therr' are two points to note 
regarding ihe analysres. Iu the lirst place the total 
solids in no instance exeeeds the limit set for stock 
water for eattle. l u fact thev are far below that 
factor. 'J'he pH yalue of the ·waters, however, calls 
for c:ll"Pf'nl thonght, and !hough I admit that 1 am 
not in llw position to gin~ an opinion on what the 
ef'fect of slightly aeid w:1ters would have on stock, 
L \\"ish to r1ruw attention to the fact that in the at­
taehed list the waters on the affeeted farms have a 
low pH value, whilst with one exeeption-the well 
watPJ' on the State 1<'arm---the watr'rs on the non­
affeetrr1 farms h:1Ye n lllllf'h higher valne, :md huve 
IH'Pll elassifiP<1 as neutral. 

8uml11UlT.If and CoucluRionR. 

1. In smnming np the foregoing evidence there 
appears to he no doubt that the soils of the infected 
farms are solely derived ll"Olll the weathering of 
granites and gneisses in situ. Consequently theri' 
hns been 110 sorting· of the material as in river flats 
or similar deposits. 

2. Compared with the unnf'f"ectea areas in New 
~eahmd !he physieal eonditious, particularly the per­
<·entng-c of <"lay in the soil, nre 1·ery satisfactory. 

:L .Although of mino1· importanee, there is a strong 
prouahility that natural uscfnl plant minerals, such 
as potash, iron, with minor quantities of lime and 
phosphoric acid, still exist in the soil. 

4. 'l'he waters used for stock purposes carry low 
salt eontents, hut on some of the affected blocks show 
slight acidity. '!'his requires further investigation. 

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

6. Some of the main difficulties which present 
themseh·es are the :following:-

(a) How two adjoining farms on apparently 
the same class of wil can he one affected, 
the other clean; 

(b) Wh)' sioek trausfPrred from the first to the 
second recover; 

(e) \Vhy the clisea~e i~ gradually increasing-. 

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



8. 1 therr;fore suggest that the cause of the vVast­
mg Disease may be found in inYestigating-

( a) po:::sible malnutrition-in some cases at least. 
this might he lnek of both fodder and 
water; 

(b) tbe slight acidity of SO!ll(' of the stock 
waters; 

(e) exposure, particularly to the youno· 
"' 

stock; 

( <1) a dose study of the fodder, particularly as 
the complaint lS said by some to be more 
Jlronouneec1 at ee.rtain times of the year; 

(e) :-;o1ne disease, hitherto not cliagnosec1; 

(f) a possible c1efiei('lJ<·y lll Uw f'oddPr suppliP<l 
to the stock. 

AFfi'fWTI•:Il IIOLllii\US··-Illcl'DL\1{1\ .\HIC.I· \1'.\S'I'INC: 

({roup. 

·11 

Loc. 

r,J :~ 
·119/:l!l 

.w:l 

'l'aylor 
?llohr 
<i:ll'lawl 

Jlle\8..\Sl<:. 

-Hill U. Oshol'JH' 
41i I A. \\'ahon 

.j()() 1~. BasJitmi 

.t.7H Burgoy11e. 
5K iHi~/:1/J ..:.\';u·r;lnon ... 

Karl'i, ltcd <i11111 nnd Jarmll 
High 1\.arrj nwstlv 
1\:nTi l<nHl. T\p(]' UHI!l nlld 

.larr:th fringt·:: 
1\;uri land. with moi~t dt>· 

JH't'SSi(}tJS 

1\:arri land. ((';liY<''-' aH't·ded) 
Knrri lnnd. HPd Utlln and 

.Jarra!J fringes 
1\:uri. l{p(l Unm nnd .Jarrn!J 

friJWt's 
Karri,' J\pt} Umn and .Janall 

fringes (tal Yes afl'rc1cd) 
I\.arri nnd .-larralL llloist lle­

vn•ssious 
Rcll G lliU and ,Jarrah iringcs 
Ht•d Gum and .JaJTall fringes 

(heifers under two yrars 
affected) 

Karri) 1{('d Gum alltl .J:nrah 
fringe~ 

Karri. Hed Umn and .Jnrrnh 
fringes 

AFI>'EC'l'ED HOLDINGH-DICN~fARK AllEA-WAS'i'lNG 
l>ISEA::::lB---cont.inued. 

Group. Loc. 

~()~'j' 

-~:320 
110 1702 

l(j\).1 

170() 

0:{ .J:~:W 

.j] ;)f)l 

.j()!) 

12 ,):1~ 

Settler. 

Bidwcll aml \Vool-
trrton 

Parker 
E. "Paseoc 

L. s. \\'. Boast 

H. J{on~t ... 

A. ('. Swan 

F. (', Bmitll 

E. Tllom:1~ 

11. llnrri:-1. 

Remarks. 

lied Onm and J-arrah fring('S. 
(rcccnt.ly affected) 

KmTi) Itcd Gum awl ;Jnrrall 
Karri and Tingle, and little 

l{ed Gnm and ;1 arralt 
(heifers affected) 

J(arri nnd Ti11gle, Red Gum 
fringe, (heifer,-; affected) 

Karri and Tingle. Iled Omn 
fringe, (heifers affected) 

Karri) Hrd num and .Tarrah 
fringes 

Karri, H0d Uum antl .Jarrah 
fringes 

Knrri.- ]{ctl num aud .Jarrali 
frillges, (llrifPr~ atrectPd) 

l\.nrri, ]{pd Uum and .Jnrrah 
frinl!es) (hcifrrs aJrrdNI) 

APPENDIX ~­

AVEltAGE JVIONTHLY JtAlNl•'ALL. 

.Janua1·y ... 
:F\1b1·ua.r\' 
March ' 
April 
May 
.June 
.Juh­
Angust 
Sept.cmbm 
October ... 
November 
December 

-Yearly n vernge ... 

points. 
14:3 
:W!l 
247 
:l+B 
700 
76\l 
s:l:> 
7+7 
5GH 
+47 
236 
161 

ii,4ll 

points. 
llfl 
li\4. 
2:3ii 
:348 
r>DO 
70!l 
7fiH 
flflii 
r>:H 
4G4 
HlO 
141 

4,H01 

lleport on Si:c Samples 4 Soil tu/;en at Xorna/up, IF.A. 

Boots 

La.h. No. 

Depth 

Htoncs ctbovo 2 llllll. 

Fine soil he low 2 mm. 

i\In.rks :--Block 

:Mceha.nical Analysis of- 2mm. smnples: 
Loss on ignition 
:Moisture 
Loss on add treatment 
Coonse sand (2- 0 · 2 mm.) 
Fine sand (0·2-0·02) 
Sili; (0·02 --· 0·002) 
Clay (below 0 · 002) 

('hemicnl Analysis of :lmm. samples: 
i,Vater soluble salts 
~olinm chloride ea le. from eh lorine 
Re1wtion, pH. 

1018:), 
1018:3 
10107 
10 I 07 
10211 
10211 

i5:l:3ii. 

0·-Gin. 
o: 
/() 

15·0 
8ii·O 

10·2 
3·8 
:3·1 

:35·4 
2i5·{) 
ll·:? 
Jii. :l 

0·08~ 
0·020 
<l·08 

depth () Gin. 
6 12in. 
0 :3in. 
:l llin. 
0 Gin. 
(i l:?in. 

,:;;3:3(). ,;:tn. 
().-.J2in. 0---:3 in. 

()/ ()i 

:o /0 
.J.·O 
8·0 

WO·O 88·0 

7·(i \)·2 
3·0 :l·!J 
l·H 4·2 

34·5 28·3 
25·0 36·6 
10·2 10·0 
2;)-.j. ll·:J 

O·OiiO 0·202 
0·017 0·100 
(j ·17 i5· 86 

(Sgcl.) 

5:3:38. 5330. ;;:~40. 

;) -11 in. 0 . ... ()in. <i--1:2 in. 
0/ 0/ 0/ 
10 "' /0 
2·f) 

Hi·O HO·O ii8·0 
Hl ·6 40·() 42·0 

7·:3 4·4 4-·:3 
2·6 1·:3 ()·() 
:2·4 l·l l·O 

21J·8 45·3 '3\J·IJ 
36·2 :37·8 40·4 
0·4 :l·(} 4·;) 

J G -il G·7 8·1 

0·050 O·OHG 0·05 
0·017 0·008 0·013 
G·28 i5·fl8 6·78 

lWWAH.D S. SIMJ'SON. 
{ ~ovet·nn1ent Minera.logist aud Analyst. 
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APPENDIX 4. 

Report on two Samples from Nornalup. 

Lab. No. 

Reg. ;\!o. 

Acid Soluble Alumina (Al20 3) 

Acid Soluble Iron Oxide (Fe20 3) 

5333/30 

l/5028 

l3•9<t 

~9·69 

NoTE.--'rhese laterites are too low in soluble alumina to be classed as bauxites. 

5334/30 

l/5040 

25·57 

10·1~ 

(Sgrl.) EDWARD S. SlMPSON, 
Government Minemlogist and Analyst. 

APPl~NDIX 5. 

llfaterial: Eight sarnples from the Denmar·l" District-(!) Soil, Burgoyne, Croup 42. (2) Subsoil, Burgoyne. (3) Soil, 
Osborne, Group 42. (4) Subsoil, Osbome. (5) Soil, Kingrlon. (6) Subsoil, Kingdon. (7) Soil, i\1a.rwidc. 
(8) Subsoil, Marwick. 

Lab. No. 1571/28 1572/28 157~/28 1574/28 1576/28 1577/28 1579/28 1580/28 

(I) (2 (~) (4) (5) (6) (7) (8) 

Soil. Subsoil. Soil. Subsoil. Soil. Subsoil. Soil. Subsoil. 

Bmgoyne (476). Osborne (46!l) JGngdon. Marwick. 

Soil reaction, pH 6·0 5·2 5·6 (ht 6·2 6·8 6·2 7·0 
% Oj % % % % % 0/ ,o rO 

'fotal sol. salts 0·68 0·27 0·23 0·31 0·17 0·37 0·08 0·18 

Sodium chloride 0·66 0·26 0·13 O·Hl O·Ofl 0·12 0·01 0·12 

Acid Soluble : 
Tron, Ife 7·68 ~·25 2·98 2·03 3·05 2·44 5·41 1·0l 

Lime, Ctt 0·21'5 N 0·13 0·13 L 0·1:3 0·21 L 0·11 0·25N 0·2\l 

Phosphoric oxide (P20 5) 0·07 L 0·11 0·06 L 0·0\l 0·2o n 0·12 O·lf5N 0·20 

Potash, K 20 0·42 R 0·09 0·19 N 0·40 0·04-P 0·01'5 0·14 L 0·08 

(Sgd.) EDWARD R. SIMPSON, 
Government Mineralogist :>nd Analyst. 

---~-- ----------

APPENDIX 6. 

;lfatn·iul :---'l'uwll!r srt.mplr's of Water in cnnnertinn with the ])er/mark Cattle Dista .. se marked ((8 be/nu•. 

Lttb. l Sample 
No. No. 

Hlock No. 

66/30 1 5:;.2 
67 2 503 
68 8 Kingdon 
6H 10 S.S.F. ... 
70 1l Scotsdale Creek 
71 l:.l S.S. Farm well 
72 :l 454 
n '1 Burgoyne, 47fi ... 
74 ;) 648 
75 (j Bastiani, 4u0 
76 7 Holder, 455 

77/30 \) Niohr, 4:{9 

Hesults of Analysis. 

Condition. 

Healthy 
do. 
do. 
do. 
clo. 

Af:'ected ... 
do. 
do. 
do. 
do. 
do. 

6·8 
7·0 
6·8 
6·8 
6·8 
5·0 
:'5·4 
i)·O 
4·(i 
4·8 
5·(i 
4·8 

.Reaction pTf. 

~eutral 

do. 
do. 
do. 
do. 

wmddy aeid 
do. 
do. 
do. 
do. 

faintly uei<l 
weakly acid 

Sodium I Total 
Chloride. sol. salts. 

Grains per Gallon. 

52·60 60·76 
103·84 124·02 
29·02 41·16 
64·84 80·8() 
34·47 ,~2·28 

;{5·82 48·72 
22. ()7 :32·48 

8·()1 13·72 
16·:l2 2't·3(i 
10·50 28·28 
ll·34 16·80 
11·70 18·76 

(Sgd.) EDWARD S. Sli\IPSON, 

Iron, Fe. 
Parts per 
million. 

n 
8 

10 
6 
7 
4 

li\ 
8 
:l 
7 

11 
.J. 

Government Mineralo~ist a,nci A~mlyst. • 
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APPENDIX 7. 

Jlateria/.-'l'wo samples of water marked-(!) Kingdon, Denmark; 
(2) Marwick, Denmark. 

Lab. No. 
Hcsult of Analysis :-

Calcium oxiue, CaO 
Sodium chloride (from chlorine) 
Silica 
Iron and aluminium oxide 
Potash, ICO 
Phosphoric acid 
Reaction pH. 

] ;J7i) /28 1578/28 

(1) (2) 
Kingdon. :Marwick. 

0/ 
/0 % 

0·0024 0·0008 
·007:3 ·0219 
·0016 ·0006 
·0032 ·0006 
trace trace 

... unable to detect a weighable quantit)' 
7·4 7·D 

(Sgd.) RDW.Al~D SilvlPSON, 
Government lllineralogist and Analyst. 

APPENDIX 8. 

J1!aterial.-rl'hirteen Samples of water in connection wilh /)enmruk Cattle Disease, matked as below. 

Lab. No. Rourec. 

1628/ilO Crellin, soak ... ... ... 
1G29j30 Deal, soak ... ... ... . .. 
JG:lOj:lO Kingdon , soak ... ... ... 
1631/30 State Farm Creek ... ... 
16:32/:10 Scotsdale Creek ... ... ... 
1633j:'JO State :b-,ann, well ... ... ... 
1634/:30 H.ussell, soak ... ... ... 
16:{5j:i0 Holder, soak ... ... ... 
l(j:\6/30 Os borne, well ... ... ... 
1 na7 ;ao Bastiani, soaka.go ... ... 
16:l8j:30 Bnrgoyne, soakage ... ... 
IG:3nj:l0 Iviohr, spring ... ... ... 
IG-10/:30 State Fann, tank ... ... 

Hesult of Analysis. 

Reaction pH. Total Sol. Salts. 

Condition. 

.Tanuary. J\lay. .January . May. 

... . .. G·8 

... Healthy 7·0 

. .. do. 6·8 

... do. 6·8 

. .. do. 6·8 

. .. do. i\·0 

... Affected ii·4 

... do. 5·0 

... do. 4·G 

... do. 4·8 

. .. do. 5·(i 

. .. do. 4·8 

... do. . .. 

APPENDIX H. 

(Grains pe r gallon.) 
G·4 G0·8 30·8 
6·G 124·0 99·,1 
6·:3 'il·2 57·4 
6·5 80·4 88·2 
6.:3 42·:3 4<1·8 
6· :3 48·7 126·0 
6·1 :32·5 29·4 
5·(i 1:3·7 \l·8 
(i·1 24·4 1:3·4 
;)·5 28·8 :32·2 
(i·4 JG·8 21 ·0 
!)·8 18·8 ()·8 
G·6 . .. 2·1 

(Sgd.) I~nWARD S. STMPSON, 
Government Mineralogist and Analyst. 

1lfaterial.-'l'wo samplrs of waiN mnrl(Nl-(1) N. Kingdon, Denmark: (2) IV. Marwick, Denmark. 

Two san1ples of pn.stnrc grass. 
Hesnlt. of analysis : 

·waters:- Kingdon. Marwick. 
Iron, Ji'e (grains per gallon) 0·005 0·022 

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

Lab. No. 

Total ash 
Lime, CaO 
Magnesia, MgO 
Potash, K 20 .. . 
Soda, Na20 .. . 
Iron, Fe 
Phosphoric oxide, P 20 5 
Chlorine, Cl ... 

Pasture grasses.-Percenta(le qf constituents in ash and dry material. 

llGj28 

Kingdon. 

Ash. 

22·20 
:3·53 

28·68 
1·27 
0·275 
5·10 
\l·:H 

I 

117/28 

Steam dried 
material. 

17·6() 
3·()2 
0·62 
5·07 
0·22 
0·048 
0·\lO 
I·M 

118/28 ll\lj28 

Marwick. 

Ash. 

22·2,1 
·4·66 

27·8(i 
;j·23 
0·:300 
4·52 
8·()2 

Steam dried 
material. 

14·05 
3·12 
0·65 
3·()1 
0·45 
0·042 
0·64 
l·2:) 

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



2.-HEPOR'r ON SO.MJ<j SUGGr~S'l'ED DAM 
SITEiS ON THE JVIURRAY RIVER. 

( '1'. Blatchford, B. A.) 

Cieneral Oeology. 

The :M:ul'l'ay Hiver in its upper course through the 
Darling Hang<';; passes through gorges cut out of 
gmnite rocks which are partly normal biotite granite, 
partly biotite gneiss. Numerous basic dykes intrude 
these gTanite matrices and form a broad network, the 
dykes striking in no regular directions. Their occnr­
reme is similar in every respect to the dykes in the 
reservoir catelnnents at lVIundaring, Canning, ete. 
ThP onl:'' other rock types are the weathered pro­
dn~ts of the gmnites and dykes, which, owing to the 
steep incline of the river btmks nwl the mn·row 
\'allt>)' are of' no great extent. 

8ugge8lecl Darn Sites. 

f:;eventl pos~ible sites luHl preYiously been chosen 
by JVlr. Dnmas, lmt by mutual consent we reduced the 
number to three as heing tlw most promising for the 
purpose require,\. To HYoid possible confusion these 
ilu·pp ~ih'~ have bePn marked by the letters A. B. C., 
tlte first being tlw t'urt!test up stream. Before goiu_:; 
f:nrilier with this report, I \\'Onld like to make it elear 
lie1'e that nothing up to the present has been done 
ill the way of accurate sm">eying or testing of the 
site::; sugge~tcrl. The whole scheme is still in the 
preliminary stage, and my ohsmTations arc only to 
be taken as n help from a purely geological aspect 
in chousing what appear 011 the surface to he the 
mmt likely sit,)s on which to concentrate by the usual 
eng·ineering methods of testing out before actual eon­
st ruetion is undertaken. 

Site .!1.--·-This "ite is in a comparatively narrow 
::Petioli of lhe gorge allCl where there is high granite 
bottom nnrl fairly steep sides, particularly the north 
hank. 

The water nt present is flowing through a narrow 
rhannel close UJ' to the north bank. 

_Yortil Bank.--This bank shows massive granite 
onterops with YeJ'Y little covering. As usual the 
gmnite is jointed, but the joints are not numeron3 
nml appear to have a prevailing course parallel to 
the stream. 

Bot:lorn.-With the exception of the narrow pol'­
tion above refenecl to the bottom as a whole is on 
massive granite with few joints. 

South Bank.- ·-'!'his bank is not so massive or steep 
a,, the north hank. It has \'cry little covering, hmY­
C\'er, and has the appearance of being massive. 

At the base of the ;,;outh bank a nanow basic dyke 
outcrops and apparently. strikes more or less parallel 
wit!! the riYer. '!'his dyke is of no great width 
and as fnr ns (J;l!1 be seen at present makes a elose 
contact with :;he granite. 

Geolog·ically the main points are:-

(a) The north bank is steep and apparently 
t!1tlSS1Ve. 

(b) The south bank, though not so steep, has 
no g'!'Pat COVering and ·will prob<~bly prove 
mnssive at no great depth. 

( r) The only dyke and the main joints nm jhlt. 

nllel with the stream. 

Site B.---'rhis site is also in n narrow section or 
!hP gcTge. 

,Vorth Bank.-·This bank i:,; probably the most mas­
:-oive gTanite in any of the sections and presents a 
bare granite face, free from external joints. The 
only te~ting reqn!rec1 would be for internal "flaking.'' 

South Bank.-Fnfol'tunately this hank is more 
broken than usual. It; has a steep slope, however, 
with comparatiycJy little earth eovering. There is no 
reason to doubt that the rock will not bceome massive 
at a reasonable depth below the surface. 

The Bottom.-The bottom is quite solid, aml 
though mixed with a little dyke material, the two 
nJCks arc found to he "fro;r,en'' together, ~o there i;; 
no dilliculty in that direction. 

As in the ea;;e of Site A, a narrow <1yke oceurs 
~1t the hase of the south bank aml apparently strikes 
parallel to tiw water eom'sl'. 

The a<hantages of this site are;..-.. 

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

(h) The north bank appears to be u !most ideal, 
while the soutl1 bauk is fairly sntisfne­
Lol',\' nud the bottom quite good. 

Tj-, eomjHU'es I m·om·ably with Site A, Pxcept thnt 
its hase would hf' sr1·ernl feet lower. 

Site C.-This site differs gt>ologi<·ally from the lirsl 
two in that a weir would be set on n \'ei'Y broad basit· 
dyke whid1 cros~es the riYer more or less at right 
angles to the siremn. 

At the surface the dyke is \'Cl'~' much ;jointed, an(1 
it would r1epenrl entirely on these joints going down 
too deep as to whether this site would he suitable. 
This, :md t!w faet that the sitP is <•onsiderably lower 
titan the first lwo, appear to me the controlling ftw­
tor,,, fo1· otherwise the bottom;,, \Ynlls nnrl span wonld 
all he satisfn etory. 

Conclusions. 

consider that any of these three :o-:itcs chosen 
hy Mr. Durnns would probably he snitable fol' 
the ereetion of' a concr0tc dam, hut recom­
mend that before a final choice is made the usual 
trsting out by sinking trial holes, cte., be first carried 
out. The choice will also lm·g·ely depend on a survey 
of the sections and estimate in each case of the quan­
tity of water impounded. 

T would very much like to make another Yisit whrn 
this preliminnry work has been eompleted. 

3.---lmPORT ON A:.T ALLUVIAL GOLD I<'IND 
ON YIN1DTNG CREEK EIGHT l\iTLF~R 

ROU'l'H- WFJST OF TOODYA Y. 

(T. Blatchford, B.A.) 
0 eneral Remarks. 

Gold wns first found by Prospector Brown npm· 
Yiniding Creek on Block 198, when he was looking 
for tin. He follO\\'ed up the creek obtaining· traces 
of gold as fnr south as his P.A. 44. 

Rince the r1iseovery other prospeetors have loe11tcrl 
g·old on the sides of the~ hills flanking the creek, the 
reported reco\·eries now amounting in all to abont 20 
o;r,s. 

As there is no water available fo1· sluieing, tlw gold 
is reco\Cl'('f1 h~· pnssing ihP dirt tlmmg-h dl')' hloii'Pl'>' 

or shakprs. 



r;eulo!J.IJ. 

Although the ~lopes of the hill~ arc liirgely eo1·erctl 
with surface soil~, there are sufficient rock outerops 
nnd shafts to shmY that. the country roi'ks consist of 
~en•rnl types, amongst whic·h the uw~t important ar<> 
IIOl'lna! granite~, witl1 their arcc;mpanying pegmatitiC" 
rein,;, Ppicliorite cl~·kes, fine silk.v lllitaceous ,;ehists, 
q llart/\i les and a ncla lusite sr hists. \Y ith the <'xr;cption 

of' the first l\Hl, the J'<'nJHi]J([(,t· ell'<' old sedimentary 
types, ,,·bidt hm·e been metmnorphosu1 into their 
pre;-;ent tonn. These sedimenh are witbont donht 
of Prc-( 'mnbrian age a]j(l are possihl.'· counterpart' 
ot' the san1e nwks whic·h occur in the Yilgarn, Cool­
g:tl'(lie, 1\.K and 1\'. Coolga:·die Goldfll'lds, :md whi~h 
iu 111any instcnwes <-:arry ~;·old-bearing lodes ~uHl reef~. 

The area had preYiously been examined h,Y Pro-· 
l'c•ssor Clark<', 1dw has nbo mapped a JH\l'l'O\\. strip 
of eountn· c·ontainin,u; the same types, lying west of 
tlw "\lic1lall(] raihn1~· line and extending fmm ".\[oorn 
north to Mingpnew. 

Oriyiu of il1r Uold. 

Thc~ origin of the gold is, in m~· opinion, cl:w to two 
sollJ'ec:s: (a) ironstone leadc•rs, (b) quartz leaclel's or 
reefs. 

Tn a ~haft sunk hy Brown near the !JomHian or 
P.A. 4:) he l1a;o ent through a sPries of' ironstone 
lcad<'rs, one o[ whi!·h li1~ assured mu g<l.Y<~ traee-; ol' 
gold snf'fieiPnl to inr1i<·:ile that thi~ is nndouhli•dly 
ow• of tlw sourees. The shaft has lwen :mnk llt'<lr lht• 
<)d.c::e of a heavy Jateri(e eowJ·ing· in a roc·k whi<·h has 
l'\'Pl'Y appenraner• ol' 11 WPntlwrecl granite, though it 
may po;:sihly he n gTitLy arkosic sediment. 'l'hc fre­
quent or·ennerH·.e of qltal'L:r. flrwtz rc; and vein quartz 
in son1e ol' I hP otl1er shallow sk1 fts \\"onl<l snggC'si 
tlJP:H' as a se<~ond possible~ som·ee of tlw gold, tlwngh 
,;o f'ar nn one ;..cpm:' to ]w,·c l'ouud quarl:r. vein~ 

(':ll'l'.\"inp: p;o1d. 

q-, 
Cl/ 

Orr·w·renr·r, of the Oo/d. 

As far HS eould he ''''eertainecl, ~mall qnanlitie,; 
pj' golcl ;n·c· :wntlen•rl o1·er quite a eonsiderahle :11'1':1, 

so l'nr mostly on tht' hill slopes on the southern bauk 
of Yiuiding Creek. i am ]pd to beliPvc that the ri('h­
eft claim is in the ercPk bed. Golrl bas also he::n re­
porlPd ns oeenning on n hrnneh t'l'el'k whieh (H1SS(':; 

through P.A. fll. 

The gold I S:l\\" 1\"HS wlwL is mm:dl,\' (ermPd ''rongh 
:'l]()tty," lhat i;;, f'<lirl,,· eoar>;e ;mguliu pier·r": t'rom n 
f'cw gTains in 1n:ight np to a reported piet•e ol' two 
t'nuees. 

in eolllpari~oJJ there is appanmtly very little fim• 
gold. 

Tlw ;.;olcl-lH'aring dirt 011 the slope~ of the hills ;,; 
shallow 1111(1 lies on a clay or rork hottom. So far no 
deep gromH1 lws ht><'ll founr1 on the slopes. In the 
h<•d ol' the erepk the wash i::; sometime" <le<'per, Jmt 
owing to the sleep sides has no great width. 

~\,; I i:erc are man,\' 011 the field \\'ho have h:Hl lilt I<' 
exp(']'i(•JteC in mining, it wonld perhaps he as \\'I'll b 
cmwrl a note of ~waruing as to the disabilitic~~ \\·hiel! 

will nri,.e when the rainy scas011 commences. In the 
lir;;t plnl'e it will not he practieahle to use the dry­
blowers or shnkcrs, for the loam cm1taining the g·old 
l1as qnih' a large qnantity of clay eontents and will 
not rendih· dn' snffieiently to he :-;uitahle l'or tl:i:; 
[J eatment.. if 'there is any intention of sluieing the 

Jliaterial in the creek lwd, the rlirt ~lwnlcl he thro\\'u 
out before I he creek commences to nm, otherwise it 
ll'ill he foul!(! w1·~· fliff1eult to work. 

There is still another point that may he usefm 
tu HtP ]llOopeetor. lt is eYident thnt nothing big ill 
the wa,\' of allm·ial gold will be fonnd m1 the slopes 
or the upper reaelws of Yinicling CrPck itself', but if 
the g·ol<l found on the slopes is inclie:1tin~ of whal 
may lut\'P been waslwcl a\\'ay in the pa:>t ages, then• i:-; 
nt least a cltanee of rieher ac:enn•nlation:o o::eunin:,· 
in thP ll!Ol'C' cxtensi\·e nllm·ial flab, lower <lown tlw 
si ream, and possibly in the Avon Rin'r it~elf. 

tlwrefore arh·isc those who hold unpayable elaim~ and 
who \\'ish to continue prospeeting, to try out the lowc:r 
g-round 011 a possibility, rather than contiunt• \\·he:<· 
there is little Ol' no hope of ~ncccss. 

C o :wlusions. 

There• is uo doubt that small quantities ol' snrfnn• 
or ;lllt1vial gold oec:ur oyer a c:onsidernble area at thl' 
ltc·acl ol' Yinic1ing Creek, and 1 consider there i-; .in~t 

:1 possibi!it)· of deeper auriferous alluvial grouwl 
h~;ing fonu<l on thr flats lower d0\\'11 the t1'E'<'k, Ol' m 
th A \'Oll HiYer. 

There is also, of (·onrse, a chance oi' finding 1!'<12!­

stoue or quartz le:lcleJ'~ < nnyiug· pa,·ahle g-old. 

l\'r, present the lllllllhcr of nwu, !02 011 Uw dny o: 
onr 1·isit, is ex<'cssiv<~, nud till something more pruul­
ising is !'mmd, furtlwr prospretors should he clis­
(:ouragt•rl from goiu:.~· on to the field. 

-1. HI~POHT ()~\ TIH~ COANTAL LIJ\lf~-SANDS. 

( T. n !a lchi'ord, B.A.) 

01Ying· LJ<d Lly to a di~<·oycry o[ a lime sand r.lc­
posit uear Qnininup Brook which yielded a result 
of 8-l per eent. lime earbonate, and partly the need 
l'or :ooluh1e limt• eomponmls for agricultural and pas­
tonll purposes, an inYestigation of this deposit was 
l'equired, which eventuully leacl to several other 
coastal lime saud deposits being examined, the re­
sults of whieh arc as follows:-

Geology. 

Lime sand duuec: O\'Clll' right along the i'ringc ol' 
lhu western eoastline from Angusta on the south to 
at least as fnr north as Gcrnlclton o1t !he north. 

Tho Ol'ig·in oJ' these heaps is 110 clonbt dne to the 
ilreaking u 1' o [ marine sbells by wn ve aetion against 
lhe beaches, and winds mixing the:;e fragnwnts wit;l 
c:aucl and heaping the particles up into clm1es and 
1·idges. 

In all iusbtnces the composition is e~scntially the 
sanw though the proportions of sand and shell vary 
nry eonsiderably; the former--sand-apparently 
predominating near the mouths of rivers-for ex~ 

amplP, at Bnnlmry ancl Fremantle. At the base of 
so m<' oi' t hl' lwa.;Js, and partienlarly on the shore­
line, black ~and (magnetic inm oxide) and titanif­
erons iron are evident, hut not in the main heaps 
themse]yc:-;, "·hic:h are rcl;Jtively free o£ these heavier 
fnwtions. 

Q uininup B1'ook Deposit. 

'l'he Qui11inup Brook deposit lie~ a short distam·•c 
in from the <'cwst ancl seven miles ,;onth of Yalling-np. 



The deposit forms a fringe on the soutltct·n edge oC 
the hig·h ground north of the brook. 

Systematic sampling 1n1s started by sinking shafts 
to depths of 4-8 feet at :)-chain intenals. After 
opening out some 14 of these holes it was evident 
that the deposit would not coutaiu a large tonnage 
of high-grade lime sand, abo that ~ver most of the 
deposit waR a coYering, varying from 1 ft. 6 ins. to 
,[ ft., and that in many cases the lime sands were 
lumpy and at times contained bands of hard lime­
stone. Investigations here were therefore stayed and 
a search further afield was made for larger deposits 
free from lumps and bands and eloser to railway 
commnnieation. 

Sand Dunes so,utlt oj' (~uininup Bmok. 

Some half-mile south-west of the deposit alreadv 
referred to is a la1·ge sand dune which extends fror~1 
the back of the old homestead right to the ocean 
beach. 

A grab sample from this sand heap yielded 78 per 
r·PHt. total carbonates. 

'!'his dc•posit would he a far more prom1smg de­
posit than the first examined, despite the fact that 
it is slightly lower grade, for it is very much larger, 
more accessible, and the grains of sand are free and 
elear of rubbish. The great objection was that it did 
not lie cloiie to an existing railway line. 

Boranup Sand Dune. 

'l'he limp sallC1s at Boranup form a huge sand 
dune several miles in leng-th and in width, 
with a depth iu places of at least 200 fee!. 
The sands are free of lumps and veins, but as it has 
lmried a forest the trunks and branches of the trees 
will he founr1 on excavating the heap. 'rhe eastern 
edge of the deposit lies quite close to· the existing 
railway rmming from Busselton to Augusta. 

Samples taken from the face near the railway gave 
nn averag·e of 85.23 per cent. total carbonates. 
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The fa nmrable features of thi;; deposit are its high 
grade in carbonates, accessibility, very large tonnage, 
and its uniform.i.ty in texture. 

As it lies but a few chains from an existing rail­
way the eapilal outlay would be relatively small, if 
any considerable quantity of the deposit was to he 
tran~ported. 

B lt~selton Deposit. 

Jn the vicinity of the BusseHon Cemetery, and at 
the terminus of the railway yards, a considerable 
quantity of lime sand can be found lying between 
the beach and the cemetery fence. 

The average carbonate eontents ( 70.7 per cent.) 
of this depoHit are lower than the two previously re­
ferred to. By picking, a grade of 75 per cent. could 
IJl' obtained but not in very large quantities. On the 
other hand, eapital outlay would he unnecessary Ull­

less large <)tmntities were required, and railway 
freight would he considerably reduced when com­
pared with the Boranup deposit, for the use of the 
sand for all localities north of Busselton. 

Fremantle Deposits. 

Sample:; taken from the sand dunes near Itohhs 
:Jetty were very low, the total aeid soluble carbon­
ates being only 40-45 per cent. Some two to three 
miles fmther south an<! in the vicinity of the bath­
ing sheds the grade is eousiderahly higher, reaching 
70,57 per cent. 

On very reliable information l am led to believe 
that the grade still increases a~ you go further south, 
till e\'entually it rises, in the vicinity of Rockingham, 
to 90 per cent. '!'his would he at the terminus of 
the old private timber line from Munclijong and dis­
tant from that station about Fi miles. 

H fhio.; C'lnss of lime is requirerl in quantity for 
ecntt·l's sneh as \Yaroona, the orchards round about 
f'erth, J-Iarvey, etc., this deposit would no doubt b8 
worthy of consideration provided eheap transport 
could be obtained over the private line. 

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

iJ1aterir1l: 1'wo sample,, of calcareous sand .from the Bomnup Scmd patch :­

Lab. No. 

Aeid soluble calcium oxide, CaO 
equivalent to cnJeium carbonate, CaCOa 

Acid soluble magnesium oxide, l\!IgO ... 
equivalent to magnesium carbonate, 1\fgCOa 

Acid soluble phosphoric oxide, P 20 5 

1607/31 
(l) 

Top. 

415·00% 
80·30 
:3·30 
6·90 
O·ll 

1608/31 
(2) 

Side. 

415·00% 
80·30 
3·62 
7·75 
0·10 

The two sands are both excellent materials for lime dressing of sour soils. ]<,or agricultural purposes the compam­
tively low magnesium carbonate is of equal value to the calcium e>trbonatc, and should be added to it to anive at the 
total neutralising and base.exchange value of the Ramls. 

Jrfaterial: Dime snnds .fmm Bommt]J Srmd Patch* :-·-

Lab. Ko .... 

Calcium oxide 
equivalent to calcium carbonate 

niagnesiunl oxide 
equivalent to magnesium carbonate 

Total carbonate 
Phosphoric oxide 

]!)79 ;:31 
(1) 

41· til 
74·26 
:3·105 
6·150 

80·76 
trace 

*Locntions: (1) Sonth-Bast corner of Boranup sand patch. 

l980j:ll 
(2) 

46·153 
8:3·04 
3·423 
7·16 

90·20 
trace 

(2) Sample from top of dump, 200 yards North of ( 1 ). 
(:l) Half-way clown slope, S!Lme locality as (2). 
(4) Bottom section, same locality as (2). 

1981/31 1982/31 
(8) (4) 

46·7[) 4:H5!J 
8Hl6 77·80 
3·30:3 :1·1150 
6·91 6·15!) 

88·()7 84·39 
trace trace 
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J[(t/erial: Swnz;lrs of Lime Smuls 
Lab. No. 

from (,hl'iniuup Sonrl Ilill:-

1854/IH 185;3 /31 1856/31 1Sii7 /31 !868/31 18.59 ;':31 
(1)* (2)* (3)i' (4)* (6)·i· (6)* 

Calcium oxide, CaO :39·60 47·67 48·90 47·52 25·44 48·00 
equivalent to calcium carbonate, CaC0 3 70·66 813·06 87·2;) 84·79 46·37 85·81 

Magnesium oxide, MgO 3·61 3·12 :3·27 2·93 1·49 2·88 
equivalent to magnesium carbonate, 

MgC03 ... 7 ·56 
Total carbonate 78 · 22 
Phosphoric oxide, P20 5 ·128 

6·52 
01·58 

·087 
NOTE.-* (l), (2). (4) and (6) from smface to 3 feet. 

6·8il 
94·08 

·124 

6· J4 :{·]2 ()o()ij 

90· n:{ 48·49 ()]·84 
·80() ·lll ·l(iij 

(6) is an average of ll samples from surface to 3 feet. 
·;· (3) and (:5) from i3 to 6 feet. 

Material: Smnples of Linu: sands from Busselton. * 
Lnb. No. :JOfi9/31 :1060j:H .30fllj:3l ;{OfJ:l/:ll i306:Jj::H 3064/ll :J06i)j:ll ;J()(i(ij:ll 1983/:H l!J84j:3l 

(l) (2) (H) (4i (5) (6) (7) (8) (!l) (10) 
Caleium oxide :!6·30 3iHJ4 :37 ·(i8 :3(i·74 :35·10 :Ji5·07 38·70 :J8·2ri :37 ·(irJ :l8·9l 

oq uivalent to c~tlcium 
carbonate 64·78 ()4·14 (i7·24 (iil·i56 62·(i4 (i2·;)8 69·0(i 68·26 67·20 (i()·42 

NJagnesiun1 oxide 2·74 2·78 2·7() 2·9(i 2·84 2·77 2·80 2·83 3·204 2·910 
equivalent to 1nag-

nesium carbonate 5·7:3 5·82 ;)· (i:) 6·20 (i·!J3 5·7\l 5·86 5·!)2 6·70 (i·O!J 
Total cffecti vo carbon-

ates 70·iil 69·!16 72·80 71·76 68·:'57 68·:37 7'1·!12 74·18 
Insoluble in acid 28·:34 28·87 26·45 2G·49 20·22 29·71 2iHi6 23·22 73·90 75·51 

*Locations.-(!) to (5) Depth l to 4 feet 1 
(6) and (7) Depth •J. to 8 feet r Koar Esplanade Hotel 
( 8) Beach sand j 

trace trace 

(!l) Opposite Esplanade Hotel. 
(10) Near North-VFest corner of Cemetery. 

illaten:at: Lime Smuls from Sand hwp near Bnnlnuy .Jetty:­

L<tb. No. l!J85j:3l 
14·82% 
2G·45 

l·04<t 
2·18 

28·63 

C<tlcium oxide 
equivalent Lo caJcium carbonate ... 

Magnesium oxide ... 
equivalent to magnesium c<trbonate 

Tot<tl carbonate 
Phosphoric oxide ... trace 

1ll aterial: Lime Saud.s from near Robbs Jetty, F-remantle* :-­
.Lab. No. :3122/31 

( 1) 
3123j:>l 

(2) 
21·51 
;{8·:38 

:>124/31 
(3) 

Caleium oxide 
equiv<tlent Lo calcium carbonate 

Magnesium oxide 
equivalent to magnesium carbonate 

Total efiective carbonates ... 
Insoluble in acid 

23 ·l(i 
,H·3:> 
l· 3i5 
2·82 

44·15 
.54·24 

1·24 
2·5!l 

40·97 
57·13 

36·84 
65·73 

2·:31 
4·84 

70·57 
27·94 

*Locations: No. I.--Opposite Robbs Jetty. 
No. 2.-From where sand was taken for making sand bricks. 
No. 3--'l'hree miles south from Robbs Jet.ty, neat· bathing shed opposite deliconsed hotel. 

5. HEPOWJ' ON DISCOVERY 01<' 'riN NlNJij 
MILES SOUTH-WEST OF GREENBUSHES. 

( T. Blatchford, B.A.) 

Geology. 

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

The Occurrence oj' the Tin. 
Apparently tin (i.e., black tin or tin oxide) was 

found in small pieces, lying at the surface, by J. 
Donovan, who informed me he was really prospecting 
for gold, not tin, in the hilly country lying between 
Nannup and Greenbnshes. 

(Sgd.) J~D"WARD S. SIMPSON, 
Government l\1inoralogist and An~tlyst. 

'l'he present diseovery is in a nanow watercourse 
running in an east~south-easterly direction. 

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

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

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

·"Plan not published. 
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The material which ea nies the tin eonsists of a ver~, 
much weathm·ed pegmatite, the width of which has not 
yet been determined in the northern working,, but 
appears in the trench iu the creek to be at least sev­
eral feet. The pegmatite i:o very much weathered but 
the presence of irregular patrhe;:; of clear quartz and 
books of partially weathered muscoYite mica must be 
considered as positive Pl'idence of its nnture. 

fi'2tture Prospects. 

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

Taking the average of the two ;,;ample;:; from B aud 
C' shafts and the estimate of five pounds per yarc1 
recovered from the treated material from the trench, 
the best return which could be expected would not 
exceed about 8 shillings per ton. 

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

J\'Ir. Donavan infornwd me that he could find prac­
tically no tin above the trench in the creek and very 
little immediately below, hut at intervals lower <1own 
small quantities occm· which suggest that there arc 
othet• tin-hearing pegmatites crossing the wateJ·conrse. 
Abont 400 yards south of the camp a second party 
is working on a very narrow vein showing a g·ood 
prospect of tin but too ~mall to he worked with profit. 

Tin bas also been "f:lpcckccl" at the smface in sev­
eral other spots, which indicates that other tin-heRring 
pegmatites occm· which arc not exposed at the sur­
face. 

() onchtsions. 

The conclusions to be nrr!vecl <~t from the evidence 
at present available are th<tt--

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

2. That there is a probability of the Green­
bushes Mineral Belt extending much fur­
ther south than the present recognised 
boundaries. 

(i.-UEOLOUlCAL HEPOHT ON '1'11.1£ ROYAL 
FLUSH GOLD .MlNK 

(T. Blatehford, B.A.) 
Locality. 

The Royal Flush Gold Mine is situated in the 
IYestonia mining are<t in the Yilgarn Goldfield allll 
lies 70 ehains due south of 1¥ e~ton's Heward Golrl 
JVIi ne. 

Geology. 

'l'he country rocks of the 1¥ estonia area eomprise 
the following groups in relative chronological order, 
commencing· with the oldest:-

1. Sedimentary metamorphics (non-auriferous). 

2. Massive hasie rocks (greenstoncs), plntonit~, 

auriferous. 

3. Gnei~s----b;dna 1\lay Gneiss (intrusive), auriC­
m·ons. 

-!. Granite, mas::;ive, plutonie, JlOH-anriferous. 

5. l 'Urn acid pegmatites--prohably apophyses 
of the gneiss-lodes-highly auriferous. 

G. Basic greeHstone dykes, noli-auriferous. 

1. (~uartz reefs, auriferous. 

B. GraHite intrnsil-e pegmatites, felsite~, ek, 
apoph~rses of the ma~sil'e gTanites of Group 
4, non-auriferous. 

D. Heceut secliments, rarely auriferous. 

The rocks of the Hoyal ]1'Jush area coHsist essen­
tially of the rnassi1'e basic greenstones, massive gran-­
ites, quartz reefs (auriferous), apophyses of the mas­
sil'e granites and two minor examples of prototype;; 
of the gueiss, occurring at the Battler and Hill l\fine;;, 
a]](] possibl? um·m·ealecl basir dykes. 

The 0 reenstoues ( massh'e) .--A careful investiga­
tion of the nn·ious types of the massive grecnstone.s 
has reduced the various facies to two main groups:---

(a) J1'oliatocl felspur homblende rocks. 
(h) N 0n-felspathic hornblcnc1ie rocks. 

In the Hoyal Flush JVIine the wall rocks of the lod(• 
are composed of the second gnmp and may he classi­
fied as homhlende sehists. These schists, however, 
may be found merging into l<•ss foliated roek whiclt 
at Limes approaches thf, ::;tag·e of n n epidiori te. 'J'lw 
:<econr1 facies is, however, found iJl the lease lying to 
the north of the Hoya.l I<'Jush Hll{1 closer to the granite 
where grmmlm: felspar quart"' mnphiholites have been 
ret:ognised. 

G1·anhes (ma&siue rmrl uou-rur rij'crotrs) Tl1is roe\; 
type is important in that it hm: been instrumental 
in rausing both a physieal aw1 chemical change in tll!' 
greemtones-physical in eam:ing foliation, and cbemi­
eal in probably affecting a mineral alteration of the 
greenstones, particularly near lhe eontacts with the 
mmn mass. 

Gmnite apophyses.-These consist of dykes vary­
ing very much both in si:r,e and form. Sometimes 
they occur as yery narrow Yeins less than an inch 
in thickness, at others they haYe a thiekness of several 
feet. In composition they Yary from fine-graine<l 
felsites to coarse-grained pegmatites. 'l'hesc dykes 
are no doubt off-shoots from the granite nnd intrude,] 
the g-reenstoncs, after the lodes w<~re fol1nec1. The~' 
lmve no hearing wha.tever on the gold contents ol' 
the loclr. IYhen occurring in any appreciable size 
they may materially diminish the quantity of ore in 
the stopes, the amount being dependent on the thick­
ness and angle at which they cut through the ore 
channel. 

In the Royal Flush Mine some of the dykes arc 
more or less horizontal, though there is a decide<l 
tendemy foJ' them to dip to the north-east, Le., to­
warcle; the granite. This is what might b() expeetocl, 
also that more dykes of this natnre will be _found if 
the mine is developed vertically. 

The Lode.-The ore body consists of a. lenticular 
quartz vein which varies from a few inches to several 
feet in thickness. The vein is continuous at the 
No. 2 level from near the main shaft for a distance 
of 232 feet east, but is very 11mall in the eastern face 
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on thi6 le\·el. At the .t\ o. 3 level at the western cm1 
of the mine a rather large granitic dyke ha~ dis­
turber] the lode and, according to the mine sampling, 
regular gold Yaltws do not commence on the level 
until a point 126 feet east of the shaft is reached. 
From lhat point for a distance of 168 feet the esti­
mntcrl \·alnes :n·e GGs. over a \Yidth of GO inches. In 
the cast faee of the No. :3 level (:340 feet east of the 
wain shaft) the si"'c of the vein is small (3-4 inr:hes 
only) and the gold ya]ues lo\Y. 

There ~eems little doubt that the Hoyal Flush reef 
eontinues into the lease lying immediately to the east 
and continues for a considernhle distance in thar 
direction, though T was unable to obtain (letails as 
LP size, ete., owing to the working·s lwing inaccessible. 

\\'hat has happened to the red in the wr>stern en(t 
of the mine is not so elear. At the No. 2 level the 
values ancl apparently the lode hm·e practically cut 
ont near the shaft, and, a~ already pointed out, the 
ntlues ut the 1\o. :; lenl do not become payable until 
11. distanee of 12() feet is rearhed east of the shaft. 
Ji'aulting in the \Yestonia field is not UJicommon and 
hns usually been associated with the occurrence of 
granite dykes, e.g., the thrust fault along one of these 
dykes at the ::::Zfi level of the Eclna ]V[ay and Eclna 
May Central minPs. In the western end of the Royal 
Flush l\line I would sug·gest the possibility of thrust­
ing being inclmod by the large granite arm lying to 
the south-east of the nwiu shaft and a moYement of 
the sonthem l'nd of Ow lode to the north-we;;t, tn'l'­
smnably along the rather extensive .2:ranite dyke 
whirh crossed the No. :l lP1·eJ at a point s:.; feet; cast 
of the main shaft. 

'l'hP s!Jenred nnture o[ lhe 1\'nll roek al. the end of 
Lhc mnth-wcsl rro.ss<·uL, Gfi fed; east {)]' the lllain 
shaN, is fnrthe1· evirlenr·c thaL the main shear r.one 
liPs in this ilirection. 

In se;ll'(:hing for <I <·ontinnance ol' ihc reef in the 
west end I would therefore suggest lengthening the 
nrosscut refCIT'3d to, or the north-west crosscut 65 feet 
west of the shaft, until at least the shearr'cl zone ha~ 
Jwmt pa,secl through. 

Possibil-ities as 1·egarrls the pe1·numeney of the lode. 
·-\Vhen considering· this question the main points 
to observe are 'the natnrP of the eountry and the 
lPngth and sim ::md valnc of the lode. As far as cm1 
be seen tlw country rock is definitely foliated awl 
thPrefore there is e1·m·y reason for believing that the 
sheared zone in whif•h the qu<'\rtz reef oecurs, nnrl 
t!H•J·d'orp ti'E' qnarh a ]so, mig·ht continue to a con­
siilerable depth. There is little doubt that the lode 
continues for a considerable length east of the shaft, 
and there appears to me to be a reasonnble ehanct" 
of evf'ntually finding it ~>xtending west. 

The oecurrence of the gTanite dykes, as already 
explained, neer1 not he fparerl except in that when 
peespn[ they will inerPase mining costs by climinish­
ing ore reserves. 

~rte intrinsic value of the lode ir; a more diff'rnlt 
proh]t)tll. So fat· 2,805 tonr; of ore have been J·e­
ported crushed for a return of 1,027 ozs., val:wd at 
:C4 ls. Gel. per ounce, with two nncl a half to three 
t\wts. in t·he tailing·s. 'fhis is an averag·e of 49s. per 
ton, which is considerably below the estimate from 
samplin~-. Tn addition to this the tailing·s dump 
appenrs to contain much more than 2,SOO tons, which 
wmllr1 bring the average still lower. On the o•he1· 

hand tl1c average grade of the stolle sent to the l;at­
tery by the prospectors from the upper leYels wu;:; 
very much 11;gLer than 49s. Judging from tl:e stope~ 
j(,ft upc>.> :he stone bl'oken by the prospecLurs was 
quartz only, whereas the company has taken toJO much 
l'rom the ,,. alls. 

As the d;screpancy between estimates anrl rei:urm; 
i~ being af f'!'(;sent thoroughly investigat-ed by tlw 
mine oilir:!nls no further eonnnent on my part !::' 

HCCP3SHr~y. 

i.-Hi<JPOTn' 00: TlibJ \HlNGA:MlNE 
GOl,D l<'INU. 

Lands all(] i:lun·eys Dep<idment Lithos ~'7 j80, 
27Aj40.) 

(1<'. R. Fcldtmann.) 

lutrocluction. 

Two \·isiif> were paid to the \\' ongamine gold find 
dming the sceond half of Oetohcr. At this find 24 
prospectillg areas had been peg·gecl within an area of 
about 14- square miles. The main group eomprised 
14 prospectillg areas, iuciuding the area applied for 
as Hewarrl G.J\LL. 8l'P. The other areas were situ­
ated at variow; distanees, np to nearly three miles, 
from the mnin group. Owing to the limited time 
a l'ailahle n1y examination was eon finerl to the main 
group of' prospceiing arpas and the immediately 
smTotuHiin;.:; eonntry. 

1\s the c:xact loeation oC the prospeeting <lreas 
wac; llllf'r~rtain the positions of a number of the stakes 
\\'ere fixe<l approxinmtel.v IJy fravpn:e, and a fairly 
detaiiP<l ec;aminabon 1\·as rm1dr• of mek outerops 
awl oL 11w lor·alitiPs f'ront which samples nssayed wen< 
:-;aid lo hn\'l' ;;hown gold. ~even!] samples of likely­
looking mnterial \\'l'l'e takr•n for assay. 

Location, 

The vV Ollg'Hllline gold find is situated about 80 
miles from Perth b~' rail. 

'l'he main group of prospeding· areas is about 91fz 
miles north-east of Toorl;vay and about 14 miles 
nort-h-west of Northnm, as the r·row flies. ]<'rom 
Nmtham it is about HP/~ miles b;v road. 'l'he road 
thrm1gh J'..:ortham is "aid to he lwtte!' than the shortel' 
rond through 'l'oodya~'· 'l'lw Northam-Bolgart road 
pm;ses ahont half a mile cast of' the main group. 

The main group of prospecting areas is situated 
ou the "3firlland Hailway Company's suhdivisional 
lob NI 498, J\1499, M513, and l\1il9. Other prospecting 
areas ha1·c bePn btkeu up on lots l\1513, :M514, M502, 
and M401. 

'l'opo,!Jraphy. 

fn geueral, the snrfare of the district is fairly 
strongly undulating, markedly so in the neighbour­
hood of the main group of prospecting areas, where 
mneh of the ground is ver:v rough. 'l'he hills are not 
high. hut are dissected hy steep narrow gullies. 

The highest point in the locality appears to be 
south of the middle of Lot M5B, and from it there 
is n general fall east and south-east, interrupted by 
the small ridges on whieh the main group of pros­
pecting- areas is situated. 'rhe area is drained by 
two main creeks which run through Lot M499 in an 
easterly direetion. 



North of the more northerly creek and a short di~­
tance north of the northern boundary of Lot M499 
is a low ridge striking north-east. T'his ridge is 
~mooth in outline in the western portion of Lot 1VI498 
but becomes rough in Lot JYI513 where P.As. 79PP 
and 91P P are situated, and also in the middle of 
Lot M4DS \',here P .As. 90PP and 82Pl' are situated. 
From this ridge two ,;mall spurs run in a south­
easterly direction, the more easterly being situated 
at the south-eastern <·orner of P.A. SOPP, the other 
in'the no1·th-eastern comer of P.A. 78PP. 

Bet\\"eeu the two creeks the ground i::; hilly near the 
"·e::;tern eonJer of lot M4!J9, hnt in the middle of that 
lot rises more gntclually to a samly Hat from which 
there is a gentle easterly fall. 

.immediately south of the more southerly ereek the 
grounrl rises steeply to form a laterite-cupped hill 
hounded on the south by a steep breakaway near the 
south-western corner of the Reward Claim. 

The prospecting· areas are mostly situated on the 
rougher country, in which gold-bearing Yeins are 
more likely to occur. 

The greater portion of the eastem half and the 
extreme southern portion of Lot :M490 have been 
cultiYated, and the westem portion of Lot JYI498 has 
been cleared. The north-western portion of Lot 499 
and the small portion of Lot JIII51)l examined are 
fairly thickly timbered with wandoo suitable for 
nnmng purposes. lVIuch of the higher ground is 
covered by a dense growth of low scrub, making 
prospecting operations difficult. 

Geology. 

Hock outcrops are fairly common 011 the higher 
,ctrotmd but coiisi:;t of completely weathered and 
partly lnterised rock. On part of the higher ground, 
however, in the southem portion of Lot lVI498 and 
on the flat in Lot ]\HOD between the two creeks the 
rocks arc obscured by sand or ironstone gravel. 

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

T'he true character of the underlying rocks is diffi­
cult to determine. They appear to be hig·hly sheared 
and to have a gneissic or schistose structure. The 
grain is variable, but is generally fine. The strike 
ranges from north-west to east but is usually nearly 
due 1101-th. '!'he clip is mninly east at varying but 
u:;ually steep angles. 

Bands of ferruginous and probahly graphitic rock, 
about 20 feet in width, occur in and west of P.A. 
/DPP in Lot J\II5B, immediately north of the boun­
dary of Lot M499. These hands are highly schistos<; 
and appear to dip in an easterly direetion at a fairly 
flat angle. Other outcrops of ferruginous ·material 
occur ou P.A. 90PP in Lot M498 and on P.As. SOPP, 
78PP, and GDPP in Lot M499, as well as in the north­
<'a~tern corner of the Rell"arcl Claim in the same lot. 
·with the exception of the~e the rock outcrops are 
mostly pale in colour and consist larg·ely of kaolinic 
material. 

On the high ground at the south-western corner of 
the Reward Claim on Lot M4D9, south of the two 
main creeks, and a short distance west of the corner, 
arc jagged outcrops of a peculiar white rock, part!J 
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laterisec1, which appear~ to consisl mainly of silici­
tied kaolin. The rock contains numerous minute 
flakes of graphite in threadlike Yeinlets and isolated 
flakes. 

Viewed broadly, the outcrops of the northern por­
tion of the area examined are much more ferruginous 
than those of the southem portion, and ll"here laterito 
is present it consists of dense iron ore. South of the 
more southerly creek the rocks arc mostlv almost 
white in colon;·, with the exception of a small outcrop 
of feuuginous schist with a few bonldf'rs of dense 
lateritie iron ore at the south em cm·ncr of l' .As. 
IOPP and 71PP. 

The occurrences of g-rn phi tie ro~k ;.;eeH all oceur 
in a belt rmming south from l'.A. 7!JPP to a short 
distance west of the south-west corner of the Heward 
Claim. 

Small pegmatite dykes and vein~ appear to he ex­
tremely numerous. They mostly follow the plane~ 
of schistosity of the older rocks, but in place-; appear 
to be connected by small veins at right angles or diag­
onal to the planes. 

No epidiorite dykes were seen, but if completely 
\\'eathered, such dykes might easily escape notice. 

Quarth occurs mainly in IWTrow veins, in plar;c~ 
assoeiated with iron ore, and in thread-like vcinlets. 
The veins are probably of no great length. 

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

·with the exception of the pegmatites the outcrops 
seen in this area are unlike the nsual appearance 
of the 1V'eathered portions of the igneous rocks of 
the goldfields and of the Darling Range. They more 
probably represent an extension of the ancient meta­
morphosed sediments of the Jimperding series occnr­
ring south-west of Toodyay. 

Gold Prospects and Mining Operat,ions. 

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

The deepetlt working examined was a ::;haft, :32 feet 
in depth when last visited, but since deepened, it is 
said, to more than 40 feet, in the south-eastem por­
tion of P.A. 79PP and 370 feet west of the southem 
corner of Lot :M498. This shaft is just east of the 
eastern (hanging wall) side of an outcrop of ferrug­
inous and graphitic schist which can be traced on the 
surface for a distance of 200 feet south of the shaft. 
Adjoining the eastern side of the sha.ft is a deep 
trench in which is a narrow steeply dipping forma­
tion from which a sample was said to haYe assayed 
7clwts. 14 g-rains. 

'!'he upper portion of this ~haft is in yellowish­
brown ferrug-inous material, some of w'hich was said 
to carry gold. From 10~· feet to 20 feet on the north 
side of the shaft, and from 12~ t.o 22 feet on the south 
side, is a band of highly schistose purplish-grey to 
blackish-grey rock, probably graphitic, and <Jlso fer­
rng·inous in places. This band dips southeast at 
about 40 deg. A small irregular vein of somewhat 



inmsiaineii g·ln;-;sy quart~ in the uppe;· portion of thP 
sr·histose hand was said to have assayed 4 dwts., hut 
a sample taken h~· me and assayed in the Gonrm­
ment Laboratory showed no gold. A sample was also 
blken of purplish-gT(•y S(rhist from an average depth 
of about 1D feet for whieh the return was also nil. 

Deeompo-;erl ~·el!owisl1 roek of gneissie appeantn<·c• 
(•xtrnds for a short distance helow thr dnrlz schist. 
Helow this 011 the \\'est side of thr shnft is n hand 
of g-raphiiie sehist extending lo ahont 30 i'<•ei 
at the north end, the eoJTesponding rock on the east 
sirle consisting mainly of laminated sandy quart~, 
somewhat resembling a sandstone, intruded hy irregu­
ht r pegmat~te veins. 'l'his ban cl dips east at about 70 
or 75 degrees. 

M~tterial brought in from the bottom of the shaft 
Hince my Yisit consists of completely decomposed rock 
of gneissic appearance. The clip at the bottom was 
stated to be about 85 degrees. 

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

On the boundary between P.As. 79PP and 91PP is 
another hand, about 20 feet wide, of highly ferrugin­
ous rock, r:;omewhat similar to that near the shaft. A 
:;ample, carrying a little quart~, from a. point on this 
baud about :2GO feet north-uorth-west of the southern 
corner of !'.As. 7DP1' and !J1l'l' was said to have 
assayed 10 dwts. 

Running iu a north-easterly direction through the 
south-eastern portion of P.A. fJOPP in Lot M498 is a 
band of ferruginous material; a sample of yellowish­
brown ore, with veinlets of glmcsy qmn'tll, from a pot­
hoh• on this hand is sairl to lmve assayed hetween :3 
and '1 dwts. 

In the soutlJ-eastpnJ corner oL P.A. SOPP, east,oJ: 
P.A, 7DPP, is a small ridge of fenuginous schist with 
a few pegmatite veins. Three samples of slightly 
more ferruginous material from the south-western 
slope of this ridge are said to have assayed respec­
tiYely 5 dwts.1 2 dwts., and a trace. Another ridge 
of similar roek, forming a southerly spur from the 
main ridge on Lot J\1498 is situated in the north­
eastern corner of P.A. 78PP to the south. A sample 
of promising looking brown iron ore and glassy 
quartz from a band in a costean on the southern slope 
of this ridge, overlooking the more nqrtherly creek, 
was assayed at the Government Laboratory but the 
result was nil. 

On the south side of the creek, about 140 feet south­
,,·est of the previousl,v mentioned costean, is a trenel1 
from which a sample is said to have assayed 5 clwts. 
The trench is on a vein of ferruginous quartz ap­
parently on a line running a little to the west of that 
in the costean. A few feet west of the vein is a 
narrow band of graphitic material. 

In the middle of' P.A. GDPP, east of P.A. 78PP, 1s 
an outcrop, trending east and west, of ferruginous 
laterite. A little quartz, possibly forming a COll­

tiuuous vein, was noticed in places near the northern 
edge of the lateritc. This might possibly prove to be 
auriferous. 

In the south-western <·orller of l'.A. 76PP, at about 
500 feet north-east of the north corner of Lot JYI39, is 
a deep trench on a narrow quart~ vein enclosed by 
white kaolinic materiaL This vein was said to carry 
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5 dwts. A few feet east of the treneh is a small out­
crop of dense dark brown to black iron ore of peculiar 
sintery appearance. 

Near the south-east corner of the same P.A. are two 
trenches about .'l:·lO feet apart, one north-west of the 
('OJ'ner, th(· other south-west. J<;ach is on a narrow 
band of ferruginous quartz, apparently the same line, 
striking due north and ene.losed by a. few feet of 
slightly ferruginous material. This line is situated 
a short cli>1hmce east of the outcrop, previously men­
tioned, of white graphitic rock 

Tl1e ~tone in the northern tre11ch was said to assay 
:l dwts., that in the southem trench D dwts. A sample 
f'rom the northern trench, however, wheu assayed at 
the Go1·ernment Laboratory showed no gold. 

Examination was made of the locality near the 
middle of the Heward G.M.L. SPP, fro~11 which a 
sample, assayed privately, was said to have given a 
retill'n of 7 011s. Two other samples, stated to have 
eome from the same spot, gave returns of 17 clwts. 
:3 grs. and 15 dwts 6 gTS. when assayed at the Gov­
emment Laboratory. A pothole sunk on the spot 
where the samples were said to have been obtained 
was filled in a,t the time of my visit. Search failed to 
revea.l any line of ferruginous material similar to that 
sent for assay, small outcrops close to the pot-hole 
consistiug of white schists iutrudecl by pegmatite 
veins. The pothole i:> on a slope and the material 
forming the sample;; might have travelled some dis­
tance from its source. 

A short distance uorth of the southern boundary 
of Lot M.4D9 is an outcrop, previously mentioned, on 
which the common southern corner of P.As. 70PP and 
71P,P is situated. As stated, thi;; consists of fer­
mginous schist with a few boulders of dense lateri.tic 
iron ore. A nmTow band of quartz \'einlets was 
notieccl near lhe uorth·Pnstem edge of the outcrop. A 
sa m plc from this hand, assayed at the Government 
rlahorat.ory, showed a traee of gold. 

Summary. 

'l'he character of the underlying rocks of the Vvon­
gmni.ne area could not he definitely determined from 
the highly weathered exposures examined, but they 
may prove to be an extension of the Jimperding 
metamorphie series and in part, at least, of sedimen­
tary origin. Graphite appears to be of common 
occurrence, probably along defined bands. Small 
pegma.tite dykes, completely weathered at the sur­
face, are numerous. 

O'xidation appears to extend to a considerable dis­
tance below the surface. 

Sueh gold as oceurs iu t.lw IV ongamine area ap­
pears to be in quartz ,·eius or stringers assoeiated 
with iron ore, or possibly, i11 places with graphitic 
material. 

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

The results from samples assayed a.t the Govern­
ment Laboratory are disappointing. 

Of six samples of likely looking material collected 
by me o11ly one showed a trace of gold. The samples 
appeared to be fairly representative of the different 
types of possibly auriferous material. 



A return was supplied by the Govemment :Min­
eralogist and Analyst of 18 samples sent in by 
prospectors from the vV ongamine area. Of these only 
eight showed any gold, and only three contained gold 
in payable quantities. Of the last three, two were 
stated to haYe been obtained from the pothole on the 
.Hewarcl Claim. 

Such auriferou:s 1·ein~:> as occur in the area are likely 
to be narrow and of no great length. 

b.·~PJ:WGHESS REPOHT OK 'l'HE ALUNITl<~ 
SURVEY OE THE LAKE BI:WWN LAKE 
SYSTEM. 

( 1<'. G. l<'orman, B.Sc.) 

was engaged on field work in connection with 
tl1 is t:mrvey from ~·+th N oYember to lDth Decem­
ber, l9iHJ, and from 5th to lOth January, 19iH. 
The latter period was taken up in a detailed sampling 
and estimation of quantities of alunite available on 
Thi.C. lO:JH south of Cnmpion. 

A! unite oecur;:; in the beds of the Salt Lakes of 
thi;:; rlistriet in the fonn of an extremely tenacious 
clay wl!ieh, however, becomes Yery hard on drying. 
'l'he clay as exposed on the lake beds is usually light 
grey in colour, but varies with depth, through various 
shades of grey and red to almost pure white. It is 
the dark grey Yariety of' clay which apparently car 
rie~ the highest percentage of alunite. 

Of interest is the fnct that in nearly all eases wh('rP 
tested with litmus pnpcr the wa,ter of the LaJ,e 
system wns round to he strongly acid iu reaction. In 
the case of Lake Deborah, however, the water was 
rither only 1·ery slightly c1cid or eVPD nentt·n.l. As a 
sample gidng a high pcrrentnge of alunite (fi2.8 per 
eent.) was obtained from Ln lw Deborah, near Balarl­
jie Siding, where the water was neutral to litmus, 
it nppears that the acidity of the water is not indica­
tive of' the formation of alunite. As this statement 
is made on the evidenec of only a single observation, 
it would be best not to place too much reliance on 
iL until further sampling· and testing is carried out 
in the locality. 

The Salt Lake System between Lake Deborah, 
north of Bullfinch, and Baam1ee was followed U}1 ana 
sampled wherever there appeared to he a ehance of 
an OCCUI'l'enee of the grey alunite-bearing mur\. 
:-ia111pling was not, eonfined to rleposits of large area, 
even insignificant el:ly pans being sampled iu many 
instances, the object being to obtain as much infor­
mation as possible on the distribution of alnnite 
throughout the area. 

One sample was also taken from the drainage chan .. 
nel of Lake Seabrook where it crosses the Eastern 
Goldfields Hailway at Yellowdine. Lake Seabrook 
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ihelf was uot ~ampled owing to the Utility 'J'ruck 
used for transport being unable to negotiate the 
rough and sanely trnrk between 1 ellowcline and the 
Lake. 

The a<:companying sketch map''' shows the distri­
bution of the samples collected and the percentage 
of' alunitc present at each locality. It will be seen 
that the alunite lw,; a yery wide distribution although 
hig'h perct•nta,!t<'s are only present in a few localities. 

Lake Clwmller, south of Campion, was sampled by 
the Govemment Geologist in No,-ember, Hl28, and 
found to ('ontaiu large quantities of high grade 
material. 

The up per pmt of the bed of a lake four mile;; 
south of L;lkt• Chandler on which is situated M.C. 
lO:lH was found to tarry high percentages . ( 65-GS 
per cent.) of alunite for the first six inches to one 
foot in depth. Below this depth the amount of 
alunite present in the clay was found to deerease, 
i>Ping usnull)' between :35-45 per eent. 

The beds of two smnll lakes south of \Varrachup .. 
pin siding were found to earry values as high as 51.8 
per t·cnt., hut the v:1lues arc Yery patchy and there 
is much low grade material present. 

At Lake Dehorah, north of Baladjie Siding, tllf' 
bed of the lake consists of' a \'ery wet grey murl 
currying u gTeat rleal of erystalliscd gypsum. As the 
loeality was not llinnght fanmrahle for the prescrwe 
of alunite, only Ollf' sample was obtainer!. This 
c:mnple on amdysis yielded G:2. 8 per eent. of alunite, 
whir·h is a;; goorl as EOHJe of the more promrslllt'' 
Jnaterial from Chandler Lnke ancl JYLC. lOBH. 1 [ 
further \HJl'k is clone in the futnn~ it would he W('ll 
to sample the south arm of Lake Deborah thoroughly, 
in order 1 o determine tlu• extent of the high vn lues. 

'!'he rPmaindPr o[ tlw samples t:ake11 gavP rlisap 
pointing- results, but they indir•;de that the alunite i~ 
by 110 means confined io one or two loealities bnL 
oeeurs in small quantities almost all through the 
Lake System under examination. 

:M:.C. lOBH, which was sampled in detail during 
the second period of field work, was found to con­
tain approximately 1S1 acres of workable alunite­
bearing clay, the first foot in depth of which wonlrl 
average about 61 per cent. alunite. Between the 
rlepth of one foot and two feet the material averages 
about 51 per cent. alunite over an nrca of perhap:-' 
150 acres; the decreased area being c1ne to the slowly 
:'ihclving bottom of the lake. Tn those parts of thr 
lake which contain as mueh as three feet of elay 
samples were obtained giving an average of 3G per 
cent. alunite. The area available of this material is 
uncertain owing to the uneven nature of the lake 
floor. 

J~OCATIOXS OP AIAINl'i'lE i'LIJJ!Pf,Jt.'!. 

Nu:;. N. 
Nos. N. 
Nos. " .~. 
Nos. o. 

No. s. 
Nos. H. 
No. H. 
No,. f-). 
No. s. 
No. s. 
No. ::;. 
No". s. 
No. ~-
Nos. s. 
Nos. ::;. 

].-'-;. 7 
S-S. l:l 

l-1-'-i. 17 
JS -). 20 

2{) 

27 & s. 28 
2!J 
:30-S. :32 
:H 
:30 
3G 
:n & H. 38 
;{[) 

40 & H. 41 
'U-S. 50 

. .. 

... 

From \Volfe'" Chi m, M. C. lO:lli, 1-Jonth of ( 'n.rnpiou. 
l•'wm Lttke Brown North of Lo". 140:37: Ln,mls L'tho. :J:i/~11. 

do. clo. Loc. 1421 f): do. 
.l•'rom two Ltkcs South of milw,ty 1\t, vVatTadwppin on Lo('s. ;5;)~ -:l:l7 anrl :JS:Z: Lands 

Litho. :l:)/80 . 
.l<'rom Lake Dcbora,h, North of H<tladjic Siding. 
J<'wm Lake Dobomh at the Peninsula. North of Hullfinr·h. 
l1,rotn lake crossin2: the rnilwa v, two rnilos East of Y ellowdinc. 
From Lo". ];1629 ·; L·mcls Li.tilO. 2:)/80. 
l'"rom J\LC .. :28 !iines Hill. 
From bke on LoG. I ll59 : Lrmcls Litho. :34/SO. 
From lake on Loe. 14195: L;tnds Litho. :34/80 !North-East of NHngarin). 
From \Yestcrn end of Lake Brown, 1wa•· I~aglcstonc Hill. 
I<rom lnke on Lo''· !)155, South of n:.ilway, between Baanclrc and Jloodlakinc. 
.l<'rom lnJw on Itesorve 41.17247, South of railway, ne;w Haandec. 
:From Wolfe's Clttim, lYLU. l0:3H, South of Uampion. 

-------~---·----

* i\l,tp not puulishccJ. 
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ANALYSES. 
·-~-·~~--~----

Lnh. No. :\fark. 
'\"Va.tcr So eh Approximate 

soluble, Rolubk, j)Pl'CCilttige of 
so,. R0 3 • A1nnite. 

·--~------~~~---·-~-----

ft. in. ft. in. 
o; % % ,o 

fl200j:30 s. l J1ore No. 1-0 0 to 1 0 
@H/:30 ... 1 0 

" 
2 0 

ii2H2/:30 ... 2 0 
" 

4 0 
fl2\l3f:30 R. 2 Bore No. 2--0 0 I 0 

·24 1·66 4 -!l 
·3\l 1\·37 13·9 
·B8 4·54 ll·7 
·3!l 26·!)4 (i8. fi 

il2\l4j30 R. 3 :Boro No. !{-.. (J 0 l (i •'l2 25·84 (i6·7 
i)2\lilj30 S. 4 }{ore No. 4---0 0 1 6 
il20G/::l0 R. 5 J~orc No. il-0 0 l () 
5207/!lO ... 1 () 2 0 
ll2\l8j!~O ... 2 0 :3 6 

·!30 2G·58 GS·fi 
·40 23·41 (j() ·4 
·31 12·07 31 ·1 
·27 1fl·fi7 !)0·7 

i\20()/!)0 ... 3 6 4 (j 
f)!l00/30 R. G ]lore No. G-0 0 l ·o 
!l301/!l0 ... 1 0 3 !l 
fi302/30 ... 3 3 4 2 
1)30:3/:30 S. 7 T~orP No. 7-0 0 l 0 

. ]f) 1·3G !'l·:i 
·il7 2B·8il ()]·[) 

-il!l 20·7fi 1\B·G 
·20 5·21 lil·4 
·Bo 2G·il2 fi8·4· 

46/31 s. 8 ... () () l 0 
47/31 R. 8 ... 1 () 2 8 

·40 H) I\ 2·71 
·48 ·1\9 l·:i::! 

48/!ll s. 8 ... 2 8 4 () 
.J.!J/!H R. 8 ... 4 0 4 ]() 

il0f31 8. () ... () 0 2 () 

fl1/3l s. () ... 2 () 1\ 0 

·4fl 1 ·28 3·30 
·42 1·48 :l·92 
·4fi 1 ·G::l 4·28 
·32 l ·88 4·Ril r;z;:n H. ]() () () " 3 ... ,) 

1\!3/:31 S. 11 ... 0 () 0 
ii4/!ll S. 12 ... He<l chy'bin., then grit. 

·44 2·01 ii·Hl 
·:'51 :l·l3 8·08 
·!)7 !-!·0\l 10·20 

ft. in. ft. in. 
ilii/:31 R. 13 ... 0 0 to 7 6 
ll6/!3l s. 14 ... () 0 2 3 
1\7/31 R. 14 ... 2 3 3 0 
il8/31 R. Ill ... 0 0 3 0 
il!l/31 R 16 ... 0 0 2 0 ... 
60/31 R 17 0 0 l 6 . ... 
Gl/!ll s. 17 ... l 6 

" 3 () 

62/:31 

I 
s. 18 ... 0 0 l 6 

(i3j31 s. 19 ... 0 0 () 6 
()4/31 s 20 ... 0 () ,. 0 3 '. 
Gi5/31 R 21 ... 0 0 0 6 
Gti/31 H. 22 ... 0 0 () G 
67/31 s. 22 ... 0 6 1 6 
68/:31 s. 2:3 ... 0 0 () 3 
G9/:l1 s. 24 ... 0 0 3 0 
70/31 s. 2i5 ... 0 0 2 G 

·Gfi 2·3\l G· 17 
·40 :'3·20 8·3 
-:n 1·00 2·8 
·44 2·50 fi·!i 
·4\l il·li7 9·2 
·41 3·32 8·() 
·37 1·33 3·4 
·30 11·01 28·4 
·42 12 ·18 31·4 

1·42 10·91 28·1 
·3fi 4·32 11·1 
·4fl ](). 84 .~1 ·2 
·40 9·86 2:'5·4 
·73 20·0G :'51·8 
·53 14·02 36·2 
·38 6·32 1G·3 

71/31 s. 26 13·04 24·33 62·8 
72/:31 s. 27 6·62 1·92 4·0 
7:3/31 s. 28 !i·13 1·10 2·8 
74/31 s. 2!J ·88 ·53 ]·4 
75/31 s. 30 ... 0 0 " 

0 4 ·40 14·63 37·7 
76/31 ... 0 4 1 0 ·41 6·66 17·2 
77/31 s. 31 ... 0 0 " 

0 9 ·46 13·07 36·0 
78/31 s. 32 ... 0 0 1 0 ·43 13·62 35·1 
79/31 s. 34 ... 0 0 0 6 ·5G 8·89 22·!l 
80/31 ... 0 6 1 6 
81/31 ... 1 G 2 0 
82/31 ... 2 0 2 G 
83/31 s. 31\ ... 3in. gyp~{,m, lft. clay, then grit 

ft. in. ft. in. 

·58 12·26 31·G 
·29 11·82 30·5 
·36 8·12 20·!l 

3·80 3·:'57 \l·2 

84/31 s. 36 ... 0 6 to 2 6 
85/31 s. 37 ... () 0 2 :l 

ll· ()4 3·72 9·6 
27·58 4·56 11·8 

86/31 s. 38 
87/31 s. 30 
88/31 s. 40 ... () () 2 () 

8!Jj31 s. 41 () () 
" 

3 () 

00/31 \Varrachuppin North Lake 
223/31 s. 42 
224/31 s. 43 
225/31 s. 44 
22G/31 s. 45 
227/31 s. 4() 
228/31 s. 47 
229/31 s. 48 
230/31 s. 4\l 
231/31 s. 50 

()1/31 L.B. 1 

21·92 1\ ·(i2 14·:'5 
\)·44 Nil Nil 

·72 N1:l Nil 
·G2 ·22 ·G 
·58 3·70 0·5 

1·04 21·12 54·5 
·34 24·99* 64·:'5 
·20 14·00 3G·1 
·58 24·87 G4·2 
·40 21·68 55·\l 
·40 12·32 :n-8 
·78 24·92 64·:3 
-il6 22·97 5n·3 
·31 16·15 41·7 
·32 ·10 ·3 

* Also sodtt solu blc ... K.O 
Na2o 

6·90 
·51 

Note.--Tho ,tbovo mmlysos were compiled from the original <Lssay certificates issncd by the Oovcmmcnt. iYlineralogist 
<md Analyst. 



9.-PRELIMINAHY HEPORT ON A GEOLOGT­
CAL RECONNAISSANCE B:E:T\VI<JEN LAY­
Eil'l'ON AND 'rHI<; \V AR.BURTON JU1NGER. 

(1<'. G. Forman, B.Se.) 

The writer recei,·ed instructions in May, 19ill, to 
accompany a survey party from the Lands Depart­
ment who were preparing to traverse the cotmtr)' 
between Laverton and the \Varburton Ranges. The 
party left La vert on on the 2nd J nne and returned 
0!1 the 7th October. 

'l'he counh·y traversed by the present expedition 
had been previously examined by Messrs. 'l'albot and 
Clarke in 1916, who reconled the n'snlts of tlwit· ob­
servations in Geological Survey Bulletin 75. 

'l'he preparation of the report on the n'cent reron­
JJaissance i~ still in progress, the delay being· clue to a 
difficulty in getting n petrological exmnim1tion mnde 
of the roek :-;peeimens eollN·ted in the fiPid. A satis­
f'ndory map emmot bl' drnwn nm· (·<\Jl an aeenrat!' 
:weount of the rod: rclaliollships he \Yl'ittPn nnti! tlw 
petrologieal ex;1minntion is eompletefl. 

'!'he eonntry examined, other than that over which 
our outward route passed, which is considerably to thP 
north of the route followed hy 'l'albot aiH1 Clarke, in­
eludes the conntry betwPen the \l·estern end oi' the 
Warburton Hange and the Barrow Hange on the eust. 
and between the junction of the Bnghes and Elder 
Creeks and the Townsend Hange on the sonth, :md 
Rpring Granite and Bm·lee SpriHgs on the north. 

All over this hiock of country numerous signs of 
pro:;pecting were seen, there being signs of knappin,g· 
c.n nearly every qnart11 reef: obsened. .J ndging from 
the absence of favourable reports by ]H'ospt>dors 
working· i11 thi;;; area, the prospeds do not appenr en­
eonmging. lYrl'. JYJiehael 'l'el'l'y and Party, who wer'' 
met by ns returning f:rom the \Yarlmrton Range :u·en, 
reported that the)' had eal'l'icr1 out lomning exten­
sively over the country west aml north of the Hange~ 
without encouraging results. 

Although the writer was unable to investigate coun­
try much removed from the traverses made by thr 
1916 expedition, he endeavonred wherever possible 
to make his traverse covm· such strips of conntry 
which had not been crossed lll'l'\'ionsly by thP 1!11 G 
pnrt:v. By this means it ]Jus been possible in a num­
ber of places to modify thP roek di~tribntion 11s shown 
on tlw exi~ting map,;. 

The greenstones of the vVarlmrton Hange Area have 
been regarded up to the present as counterparts of 
the auriferous greenstones of the vV estern Australian 
Goldfields. The field evidence obtained, during the 
recent reconnaissance, suggests that the greenstone 
areas, if they exist at all, can be consi derahl y lessened 
in extent, and that the greater pm-t of the area is 
covered by a series of metamorphosed sediments and 
associated igneous rocks of possibly later age than 
the Goldfields grecnstone, and therefore having less 
economic possibilities. 

1 0.-THE cmmELATION OJ<' 'ri-IE AR'l'ESIAN 
BORI<JR OF THE lVfETIWPOLI'l'AN AHEA. 

(F. G. Ji'orman, B.R<;.) 

In Noyemlwr, 10i30, tlw writer reeeived instruetions 
to attempt a <·ot·rel<ltion of the artesian bores of: the 
:i\[et.ropolitan area. Owing to the pressure of other 
work, very little was done until Deeemher, 1931. 
8iuec then, eonsidcrahle ach·ance has been made hut 
i hl' work is still ineompleLe. 

At thP prPsent stnge it appears that lhrre nrr 
three distinct artesian water-lwaring horillmts undPt'­
lying the MeLropolibm area. The,.;e thrre hori:;,mH 
enn be irlentified hy water analy~es, water tc•mpt>t·a­
tures, :md thr~ static-lwads of' the various hoi'P~. 

Bore cores, obtained at the time the variom; hot'l's 
were sunk, are now being studied with tlw ohjeei ol' 
confirming by lithological cvirlenee the correlation 
made by other methods. It is onl:v in a few l'tt:ws 
that hore cores have been prc>~et'Ycld, aJHl in the 
majority of cases the onl.v reeord kept of the strata 
pn~sed through hy n bore is eontainPd in the clrillN\' 
log. \Vhere the adnal <'Ol'<' fmm a bore has been 
presen·ed, and n <'Ompnrison between it nnd the dril­
ler's log is therefore possible, the latter has been 
found in manv ensPs unreliable. lt is for that reason 
that the COJT~lation is bnsecl mainly on other than 
lithological eYidence. 

The ultimate object of the present investigation 
is the production of a plan indicating the probab!P 
areal extent of the ·water-bearing horimns, and the 
depth below the surface (at any particular point), 11 t 
whieh artesian water mig-ht eonf1dentl:v be Pxpectecl. 
'l'his plnn, when completed, should prove of valne 
when the drilling of IH'I\' horl's i~ hl'ing- eonsidPrPd 
in the future. 



Alunitc, LaJce Brown System ... 
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DIVISION V. 

School of Mines of W.A. 
Kalgoorlie, 

7th De(•emher, 19:31. 

J'he Under Secretary j'o1· Mine·"· il1ines DeJ?a·rtment, Perth. 

l have the honom· to Hnbmit, for the information 
of the Hon. the Minister, my report for the year 
19:31. 

H.l<~-ORGANI8ATION. 

ConserJncnt on the retirement of tlic Acting 
Director and Lecturer in .Mining, .Mr. ~l'. Butement, 
and of tlw Lecturer in Physics and Electrical En­
gineering, .Mr. D .. McDougall, a re-arrangement of 
the duties of the ~)taff became necessary ih order to 
enable the work of the Selwol to be canied on efli­
('i.ently witl1 the smaller teaching staff and to distri­
bute the elass work of the two retiring lecturer:; 
among the remaining four members of the Staff. A 
satisfactory re-distribution of duties was decided 
upon in consultation with the State .Mining Engineer 
anfl lhe Superintendent of 'L'echnical Education, al­
though it became necessary at ihe same time to re­
duce the time devoted to certain classes and also to 
hold certain of the advanced classes in alternate 
years. The imposition of new duties has placed a 
heavy burden on members of the Staff on account of 
the necessity of preparing new lecture and practical 
work, but all tile members of the Staff have under-

. taken their new duties energetically and enthusiasti­
cally, so that the School has been able to meet the 
altered conditions without greatly impairing the 
el'flcienry of the classes. 

HiNlWLMENTS. 
'l'he individual em·olments during the year Jmm­

herecl 258, which is the highest figure reached since 
1D20, when there were ;n 2 individual emolments, the 
highest enmlmeut recorded in the history of the 
School. l<'or the purpose of comparison I attach a 
statement of individual enrolments for the period 
192(i-19~l.l, inclusive:-

192(i 148 
1927 123 
19:28 113 
1929 
J9JO 
um 

150 
164 
258 

'l'hc class attendance,; lut\'e been well maintained 
throughout the year although, as is always our ex­
perience, there is a ecrtain falling off towards the 
end of the year, clue partly to the inability of some 
of the students to handle satisfactorily the whole of 
the subjects for which the~· have entered and partly 
also to depnrtnrPs from the distriet. 

HEVJ<jNTJE. 

The tol.nl revenue fm· the School year has been; 
over £400, a part of which has resulted from the de­
cision, made at the beginning of the year, to institute 
a system of' fees for experimental investigations con­
dndr(1 in the Mrtnllnrgical Laboratory. 

~'LE'l'ALLUIWlUAL I,ABORA'J'ORY. 

During the yen1· the following investigations h<we 
been earried out at the request of persons interested 
In the ores treated:---

J<'lotation ot' Sulphide Ore from the Laneelield 
Gold :\line, [)eria. 

l•'lotation of Tailings from the .Bellevue Gold 
i\line, lVlt. Dir Nmnuel. 

Treatment of 'l'ailings f'1·om the Floater Gold 
1Vline, Haven;;Lhorpe. 

Treatment ol' Sulphide Nlime:; from the 'J'as­
twmia lvfiue, Beaeonstleld, Tasmania. 

Cyanidntion of' Tailings, using Naline LakP 
\Vater. 

.l<'lotution of Cytmide H.Psidnes from wra ld<lll, 
Victoria. 

He-b-eatment of Cyauide Sand Hesidnes from 
the White Hope Gold Mine, Hampton Plains. 

In addition, a eonsiderable amount of research 
work has been carried out from time to time during 
the year to determine the possibility of ~nccessfully 
treating· gold ore~ by yolatilisation of the gold as 
chloride in an atmosphere of ehlorinc gas, with 
subsequent rC'covery of the volatilised gold ehloricle 
by solution in water. 'Phis work, undertaken as an 
inclepemlent research by tl1e School has given en­
couraging results, but as it is still in the preliminary 
stage, n report has not been issued on the results 
obtained up to the present. It is intended, if pres. 
;';Ure of other investigations permits, to carry out 
,further tests and to enclea.vour to apply the know­
)eclge ga.inefl in this work to somewhat Im·ger scale 
.treatment. 

If it 1n;re more wid<'ly kno\\'n in the other States 
that the Sehool is prepared to <>arry out investiga­
tions into metallurgical problems, I feel certain that 
more work of this kind would be forthcoming. In con­
nection with investigations which have for a number 
of years been carried out for the mining companie., 
of \Yestem An~tralia, l hm'e heen given to under­
,,;tand that the C'ompanies object to the information 
.furnished to them being made pLlblie, but as, until 
,this year, no charge has been made for this work, 
there has been no valid exrnse fm· such an attitude. 
,Now, howe1'e1·, th<1t n eharge is made fm· these in­
yestigations, the companies apparently consider that 
any reports furnished to them should. be <>onfidential. 
Although this attitm1e is open to grave criticism on 
account of its effect on the ar1vancement of' met.allur­
gical practice, thll case might possibly be met by 
withholding pnhlif·atiou ol' the resnl>ts of such in­
Yestigations for a period mutually agreed upon. 

'!'he companies appear to haYe forgotten that it 
was primarily the experimental work on flotation of 
g·old ores carried out by 'the School which enabled this 
method of' treatment to be successfully applied on 
the Lake View and Star and at Wiluna, murh of 



which work 1vas done at the request of the companies 
and all without charge. In the same way, some of 
the expel'imental work carried out for the Boulder 
Perseverance by Mr. C. E. Blackctt was confirmed 
in our laboratory, and as a result. of all the infor­
mation obtained by the company a new plant is in 
course of erechon to treat its ore by bromocyanicla­
tion. 

During the year the munber of assays and chemi­
cal determinations made in connection with the in­
\·cstigatious conducted in the Metallurgical Labora­
tory has been as follows :-

Gold Assays 1,224 
Chemical Determin:.vtions 464 

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

The Research Metallurgist, Mr. W. G. Clarke, has 
carried out the investigations with enthusiasm am1 
skill and has been ably assisted by his cadet, Mr. 
A. M. Smith. 

PUBLIC ASSAY Dl<WARTMENT. 
In consequence of the greatly increased activity 

in prospecting, partieularly for gold, there has been an 
unprecedented demand for assistance by the conduct 
of free assays of samples from Crown lands and 
prospecting areas. During· the year the number of 
free assays and mineralogical determinwtions con· 
<luded for prospectors has been as follows:-

Gold 1,379 
Othe1· metals 4 
Determinations lOO 

'J'otal 1,483 

'!'his number is almost double the previous highest 
number of assays, etc., carried out in a year, and has 
taken up a considerable p011tion of the time of myself 
allCl of the Laboratory Assistant. 

Ji'ree assays hm·e also been carried out by myself 
for the Gold Stealiug Detection Staff of the Crim­
inal l nvestigation Branch of the Police Department, 
although the amount of this work has heen somewhat 
less than in previous years. 

P AR'l'-'l'IlVIE INSTJ:WC'J'ORS. 

As a. result of the Hnancial stringency it was fount1 
neces~ary to reduce the number of part-time In­
,strnctors employed in teaching. Messrs. C. D. Slee 
and J. B. J\IcNcill have been re' ained as Instructor;; 
in Fitting and 'J'urning ancl in Engine Driving, and 
the teaching· of Elementary Mathematics was under­
taken by the l\,egistrar, Mr. G. M. Lumb, without 
ndditional remuneration. 

The Gas Engine Class has been conducted for two 
terms as a self-supporting class under Mr. A. R. K 
Bosustow, who has held the position of Instructor 
for n number of yenrs. 'ro meet the demand for iP 
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,siruction in the principles and the management n' 
intemal combustion engines it will probably be neces­
sm y to eonduct this class as a self-supvorting elm;~ 
for three tcnns during HJ:l:! in ord:•r !hat more 
n Ltention may be given to Diesel engines w hi eh have 
now been introduced in Kalgoorli3. 

EX'fEHNAL STUDl<JNTS. 

Several students who secured positions at vViluna 
ancl Gwalia luwe been encouraged to continue their 
studies by correspondence with the Lecturers, and 
this pri1'ilegc has been enthusiastically ;wailed of by 
a number of stndents, who haYe secured highly 
creditable resul:ts at the recent annual examinations. 

GENERAL. 

Although the new system has worked fairly well, 
the el1iciency of several classes would be much in­
m.·eascd if more time could be devoted to these classes. 
\Vith the present Staff such an inerease of class 
!tours is impossible, and I suggest that if financial 
conditions permit, serious consideration should be 
gh·en to the question of the appointment of an As­
sistant who could assist the lecturers with the teach­
ing of the elemcn1nry classes and in the preparation 
of apparatus for practical classes. 'l'hc appointment 
of such an Assistant would remove any disabilities 
under which certain classes are now being conducte<1 
and would greatly increase the efficiency of the SchooL 

I desire ,to express my n.ppreciation of the whole­
lteartecl manner in which all members of the Staff:, 
both full-time and part-time instructors, as well as 
the Research l\fetallurgist, the Registrar, the Labora­
tl'l'Y Assistant and the Cadet have undertaken the 
additional duties imposed on them and for thei1· 
loyal support and as~istancc in enabling the School 
to experience what must be considered as a highly 
successful year. 

I haYe to record with great pleasure the support 
giYen to the School by Mr . .J. :v~. Thorn, General 
JV[anager, Lake View and Star, Ltd., not only by fin(l­
ing employment for students of the School but also 
by insisting on a large number of his emriloyees 
attending 1he School. 'l'his is a lead which othc·c 
eompanies might well follo\\' with heneflt both to 
them~elves aiHl 1 o the S'ehool. ]n this connection it 
is in1eresicing to notr that the n.ppi'Oximate uumbei' 
of Helwol of I\'[ines s1ndeuts employed hy L:d;:e View 
and Star, Ltd., is fifty, mm1y of 11·hom nre holding rc~-­

sponsihle teeimical positions where thei1· tmining· :Jt 
the School is proving of valne to themseh,es ancl to 
the company. 

Statistir·s dealing with the em·olment of students 
and the rxmninntion result are forwarded herewith. 

B. H. J\WORE, 

Principnl, Sdwol of Mines. 
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DIVISION VI. 

1'he Uncle1· Secretm·y for Mines. 

For the iufol'lnation of the Hon. Minister, I sub­
mit the report of the Deputy Chief Inspector of 
Machinery on the administration of "The Inspection 
of Machinery Act, 1921," for the year ended 31st 
December, 1931. 

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

The Yolume of work in this branch of the Depart­
ment slig·htly increased nnd was curried ou't by a 
staff. of ef'ficient offtcers. Indeed, I think it right and 
proper to emphnsise the erTicient sen·ice rendered by 
the Deputy Chief Inspector of :Machinery and mem­
bers of his staff. 

'!'he !innncial operations of' tlte Branel1 resulted in 
a small credit balance. 'l'he l'cport eontains the 
details of the work done. 

A. M. HOWE, 

Chief Inspector of .Machinery. 

15th /\ pril, 19i32. 

1'/ie Chi.ej' fnsJ!ector of Machinery. 

J haYe the honour to :;ubmit my report on the 
opemtions of the Act fo1· the year ended :llst Deeem­
ber, 19ill. 

The tahulateclrcturns"' sulnnitted show concisely the 
Yolnme of \vork carried out during the year, and it 
will be noted that, taken as a wliole, there was a slight 
in!lt'ease over last year's figures, instead of a decrease, 
which might have been expected. There was a serious 
falling off iu the sawmilling areas and tin fields, but 
it was balanced by increase::; in the metropolitan area 
and golcUields. 

Each :scdion ol' onr work is treated in detail as 
helow:-

1. Jnspcetion of boilers. 
·:.l. Explosions and interesting defects. 
il. Jnspection of machinery. 
'.J.. Ac:cidents to persons from boilers and machilJ­

ery. 
5. l<Jxaminatiom; for engine-driYers' certificates. 
G. Generill. 

DIVJSION I. 
'!.he total number of useful boilers which carue 

under the jurisdiction of this Department was 3,676, 
an increase of 49 over last year's figures. The num­
ber of certificates gTantecl was 130 less, and at first 
sight it would appear l:hat the work was very much 
less, but for two reasons it was not so, because the 
time sayecl there was taken up by increased machinery 
inspeetion and the louger time occupied by closer in­
spection of boilers because of increasing age. Owing 

*'rabuhltcd statemcnto.: n-;t printed. 

to the almost prohrbiiive price of new boilers the 
old ones are being reconditioned to an extent which 
would net ·have been considered a few years ago. 
Not only does an old boiler for which the owner can­
not accept any reduction of pressure require longer 
to inspect for the purpose of determining the re­
pairs required to bring it up to the strength desired, 
but frequently further examina,tion ancl testing before 
it can be passed as fit. One owner during the year 
paid about £250 for repairs to a boiler which a few 
years ago would haYe been scrapped and replaced by 
a new one. 

Heyiewing maintenance, in most cases good feed 
water is used, but itinerant chnffcutting pl:mts are 
severely handicapped in that respect. The use of 
eucalyvtus bark and leaves placed in feed-tanks for 
the prevention of scale, or com·erting into a form 
which can be to a large extent passed through the 
blow-off: cock, an old estll!blished and useful practice 
i11 the bush, is debarred in certain districts where that 
wood is scarce, but an enterprising boiler owner on 
the goldfields was persuaded to tJ·y sandalwood bark 
nml chips whieh proved quite successful. On opening 
up his boiler after a run he found in place of a large 
amount of scale as expericneecl preYionsly, only a 
little scale ou flues and sides, and what lookerl like 
Beed gypr;um deposited loosely on the shell bottom at 
back encl., which was easily removed. Old saudalwooll 
eamps where the wood is prepared for mnrket shoulcl 
provirle lots of 0hips anri bark for this pnrpose. 

DTV.lSION JI. 

11).!'plosimls and i'llterestin.IJ Uc feels. 

No Pxplosions have oecu!Ted, but air-receivers 
unde1· five tubie feet e<l!J:!C'ity \\'hieh at'e exempt 
from inspedion and whicb l stmngly rer~ommended 
last year should be brought under the Act are still a 
source of dauger, and another explosiou may occur 
at any time. vV e are, howe,·er, warning and per­
:mading owners of such vessels to fit safety valves 
not only to tn'eYent explosion of the receiver, but 
fracture o1 the air compressor with consequent 
clanger to those in the vicinity. But the fact re­
mains that these small vesseb may be working with 
a very small factor of safety, and there is no check 
on their strength or subsequent deterioration by in­
ternal corrosion. 

DIVISION III. 

Inspection of Macl1inery. 

The number of useful groups of machinery has 
been increased by 506; the total number now being 
9,019. The number of inspections canied out was 
G,S07, 144 more than last year. And 305 notices 
were issued for guards and safety appliances, which 
meant more work in many of the new groups having 
to be Yisited a second time. 



'l'he gradual superseding of steam hy oil is sho1vn 
by a detrea~e of 10 in steam engines, and an increase 
of :2:3 in crude oil engi11e;; of !he Diesel and ;oemi­
Die;.;el type~. A;; thcs~ are mainly used for electric 
power generation we had ·d88 li\O[OJ'~ added to last 
year's figures, which !lOW total 0,:H:2. 

There have not been any very large plants erected 
duriug the year, and so the new groups scattered in 
ones and twos in small isolated factories k1ve taken 
up ltlOl'P tillle than il' in large llHJtlilci's under oue 
1'001'. 

The depressing <.:omlitions of the timlwt· areas and 
tin fields 1:re happily balanet~d l;y pronounced 1·evival 
in gold mining. State Batteries which had been 
idle for some years at .Mount l<1n, Laverton, 1 arri 
and Saint Ives were re-opened for crushing. One 
new one was installed at Yalgoo and one is in course 
of erection at Kalgoorlie. 

On the Golden Mile the Lake View & Star, Ltd., 
which includes the Lake View, Star, Chafl'ers, Horse­
shoe and I van hoe J\Iines, ha~ pn~hed on vigorously 
with development undergrouml and on the surface. 
Much of tlte old plant has been di;,;canled and re­
plaeed by new forms of pmYer aud new up-to-date 
plant. Lm·ge windiug engines have been recondi­
tioned and eroded in ne\Y positions. F:Jeclric cables 
carrying 3,000 Yolts lwYe been taken down the Horse­
shoe :Main Sh~tft to WOJ'k Plectrically-driYen pumps 
and n'ntilating fan. The large ]'raser & Chalmers 
winder hitherto used for baling from No. 3 shaft 
being released, probably will be used as an auxiliary 
winder at Chall'ers shaft if an electric winding 
engine is not installei!. Another Crossley engine 
with cmnpr''ssor of :2,000· en hie feet eapacity has been 
erected on the lvanhoe 'Mine, and a Crossley Premier 
oil engine of 1,100 h.p., dri\·ing a :3,000-volt electric 
generntor, nearing f'Ompletion at Chaffers. The 
M'nnieipn lit,,· of Kalgoorlic has increnscd its electric 
power plant hy a :lOO kilowatt generator, and tl1e 
l(algoorlie Elc,etric Power and Lighting Corporation 
have a new turbine-driven generator on order. 

The Sons of Gwalia has increasell its plant by the 
installation of n six-cylinder Crosslcy Premier oil 
engine lo <h·iye nn elcetrie generator. 

'l'he nse of pnlverisell coal fuPl at the Collie Power 
Plant lute; pm,·ed an unqnnliiled snf'ePss, anr1 some. 
of tlw Kalgoorlie lllilH',.; m·p making inqniries l'(',!?.'al'll­
ing this form of fuel. 

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

In the pastoral areas we htwe had llO increase of 
hntter fadories, Jmt a loeal rompa11y has started a 
eonrlen!"cd milk faetor~r nt Harv0y, ai1l1 another is 
bring rrer•tf'f1 nt Waroona h.\· the Nestles Company. 

DIVISION IV . 

.A.ccidents to Persons. 

'J'he year was a good one as r<,gards immunity from 
serious accidents caused by maehinery or boilers. The 
total numhe1· was 23, eight less than last year, although 
many more units of machinery were in operation. 
Only one fatal accident occurred and that was from 
an ·itppurtenance rather than machinery itself. A 
tally clerk engaged in counting bags of wheat being 
deliYered into a ilour mill from an elevator and chute, 
elected to sit under the latter. His position was not 
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noticed by men in the Yicinity and it was eYident that 
he did not suspeet that any bag would fall off: the 
ehnte. Om' did, liowe\·e1·, all(] hy strange ill lul'k 
from just ahoYe him. The impact from the bag on 
his shouldet·s eause(l injury to his spine whieh resulted 
in death. A foreman, in evidence at the inquest, stated 
that he had seen thousanlls of bags put oYer the same 
ehute, anrl the one which C'auscrl the accident was the 
seeond which had fallen off. it was an inexplicable 
all(l mo~t nnfortmmte choice of position, even if the 
dPecmsed had not known of' whe11t hags oeeasionally 
f'al ling of!' chutes. 

Tho remainder of the ncciclenls were mishaps in­
cidental to persons working among·st machinery, who 
become careless as time goes on and nothing- happens. 
To take an instance as typical, a foreman pattern­
maker of the old school, and very many years' experi­
ence, who scorned "new fanglec1" guards, did 1iot in­
sist on that of his buzzer being kept in position. In 
the end he was the first to snffe1·, and lost portions 
of two fingers. It took fifteen years for him to be 
eonYinced that a guard, if not always a prevention of 
accidents, is at least a reminder of danger. 

The year's record is a tribute to the work of the 
Department. Opposition to safe-guards generally 
comes from olcl hands and owners of small workshops, 
but no case has happened of wilful disreg-ard of in­
spector's ii1structions which would justify legal aetion 
being taken for their enforcement. 

DIVISION V. 

HJ,mminations for Engine-1Jri1:ers' Cert1:jlcates. 

l<;le\·en examinations WPre <'OrH1nded dm·iug the 
yenr. J<'our in Pert.h, two each at Kalgoorlie, Leonora 
~.nd Meekatharra, nnd one at Bnnhnl'Y· l<'ifteen days 
:were spent in actnal examinations, 2:2 in dealiJJg- with 
applications, examining papers, and inquiries into 
,misbehaxiour and mishaps reported, such as over­
winding, etc., and 25 days spent in travelling. 'l'wo 
hundred and live applications were receiYed, and 182 
certificates granted. A very satisfactory increase 
occurred in winding engine certificates issued; nine 
against only two last yem·, a.nd the coming one will 
add a few more yonug men to llll the phwes of many 
old hands who arc thinking of retiring. 'l'he increas­
ing use of internal r·.ombnstion engines which has been 
noted in othe1· pm·ts of' this report is :shown by the 
number oJ: intel'llnl eomlmstion cllgine candidates 
0oming forward. 'l'he number of such certilicat?s 
granted during· the year was 5G; iU more than Ill 

19il0. 

A few cases of overwinding were reported, but con­
sidering the large engines, their speed and heayy 
loads dealt with, combi11ed in most ca::>es with only a 
few feet of head room, the result is a testimonial to 
the winding e11gine drive1·s of the State. 

'l'he mileage coYe1·ed by the Board was 2,980. 

DIVISlON VI. 

'l'hc \York of the Stafi' was fairly strenuous during 
the year, and fortunately it was not handicapped by 
illness. 

'!'he milcnge coYered hy Inspectors was c1,059 by 
rail, i30,2H hy car and (i4 by water-nearly 40,000 



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

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

There has been no change in the Staff, and the ab­
sence of friction between members shows a fme 
esp1·it de corps, which I trust will he maintained. 

The ~enior Inspector is due for long service leave 
in l!:l:32. and temporary assistance will have to be 
provided to keep the work up to date. 

f u conclusion I thank you for consideration and 
('O-operation dnring the year. 

\Ye have, ns heretofore, been materially assisted 
throughout the year by other members of this De­
partment, and Clerk:; of Courts, etc., throughout the 
State, am1 to them my thanks are heartily offered. 

B. PRYNN .TONES, 

De put)' Chief Inspector of Machinery. 

Dth April, 1032. 

---·------ ----------~·-------- -~-----------
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DIVISION VU. 

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

The Under 8ecreta1·1f fur Mines. 

1 haYe the honour to submit., for the information 
of the Hon. Minister, my report on the work of the 
Chemical Branch for the year 19:31. 

General. 

The fiuaneial and iudustrial conditions which have 
led to a serious diminution in the volume of work 
required of many institutions has had an exactly 
opposite e!l'(lct upon the Government Laboratory. 
The loss of employment and simultaneous rise in the 
value of gold in terms of Anstraliml cnnency have 
stimulated pnmpeeting and gold mining enormously. 
It is f'~l:imntPd that there are now four times as 
many prospectors on the goldfields as there were two 
years ago, resulting iu new discoyeries of gold and 
L<ther minllmls, and the renewed working of aban­
doned deposits. Mineral determinations and gold 
assays have therefore been more greatly in demand 
lhnn ever before, as well as information regarding 

Premier's J)epartment 
Department of Mines 
Department of Agriculture 
Department of Health ... 
Department of Public \~' nrks 
Department, of Lands and Snrveys 
Chief Secretary's Department 
State Hotels 
Forestry Department 
Police Department 
Government Tender Hoard 
Industries Department 
Treasury Department 
State Sa1v lVIills 
'J.'onrist Bnroan 
University ... 
Perth Art Gallery 
Collie Coal Commission 
l~oy~1l Agrie1tltnml Sooiety 
Perth Hospital 
}<'romantic Hospital 
Metropolitan \Vater Supply ~1nd Sewerage Department 
Wyndlmm Meat \\'orks 
Ptiblic Pa.y 
Public J?roc 

Gmncl Total 

The most nunterous groups of samples 
m the Foods and Drugs Section were:­

Revenue stamps 
Toxicological 
'liilk, human .. 
IDxplosiYes 
Oils, lubricating 
Butter 

dealt with 

204 
136 

54 
38 
37 
35 

the commercial possibilitie~ of the vanous minerals 
that have been found. 

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

Finally, it has been a record year in regard to 
toxicological ilwestigations. 

The total muuber of samples registered during the 
year \\'as 5,754, an absolute record for the labora­
tory, the previous highest [igures being 5,242 in 1930 
and 5,235 iu ] 92D. It has only been by working at 
vcr.v high pressure, and reducing investigations to 
their minimum extent, that the existing staff has been 
able successfully to cope with the work. 

The sources and allocation of the samples arc 
shown in the following table 

lCoods, Drugs. 
and 'l'oxico­

logical flection. 

47 
44 

206 
2 

1 
4 

J4;J 
1:3\l 

204 
1 

J\iinemlogy 
Mineral Techno­
logy and Coo­
chemistry Sec­

tim;. 

2 
l,.iO'i 

1 

6 

2 

Agriculture, 
'vYater Snppl~, 
a.ntl Eowcrago 

Section. · 

I\) 
62 

8(5:J 
:l 

22 
I 
3 

[.J 

:l 
1 I 
I 
7 

(jg 
j(l 1 
1 
1 67G 

2 
~ M 1M 
'.12 I , :ltl:l 8 

!---··-·· .. ···-~·------- ~ --·-·--.. --~ _ ... -~~---~··----~---
875 2,HG7 1,\l 1:2 

\...~-·---~---·--- -~----~--v---··--------- "--~---_..j 

5,754 

ln the Mineral Section:­

Gold battery tailings 
Go lcl ores (prospectors') 
Minerals for determination 
Silver ores 
't'in ores 

Tantalum ores 

1,31f. 
920 
585 

59 
35 
26 



In the Agricultmal and Water Supply Seelion :-

\Vater 

Soil~ 

\Yheats 
}<'ode! er~ 

Sewage 
Fertilisers 

Departmental Committees. 

814. 

CUD 
2(i2 

50 
45 
ill 

I continne to act in my offlcial capacity on a num­
ber of GoYemmental committee~, all of whieh have 
held meeting~ duriug the year, alHl in most cases 
!3Ubmit.ted problem~, some o:f great complexity, for 
laboratory im·estigut ion. These include the State 
Committee of the Commonwealth Conncil of Scien­
tific and Industrial Hescarch; Committee on Stock 
Diseases at Benrley, Denmark and Gingin; Salt 
Lands Committee; Oils Committee of the Tender 
Board; Ach·isory Committee on :B'ood and Drug 
Hegnlatiom; .Ad\·isor~- Committee on Metropolitan 
\\T nter Supply. 

Poods. 

An undesirable propoPtion of the :foodstuffs snb­
mitted by the Health Department and Tender Boar1l 
fail to comply with the Hegulations and show repre­
hensible carelessness or rleliberate sophistication 011 

the part o:f manufacturers. One gross case o:f adul­
teration was persisted in for some time, viz., :from 
before May up till October, in the Metropolitan area, 
until it was at last checked, after numerous analyse~ 
here, by prosecutions and ihe imposition of heavr 
fines. 'rhis was the sale as butter of a mixture of' 
approximately GO per cent. butter with 40 per ccn t. 
<~oconut fat. Incidentally the same mixture was so],] 
in another case as margarine, and in yet another as 
"edible fa,t." Of the 24 genuine butter samples exam­
ined five dicl not comply with the regnlations in tlwi 
excess of water was present. 

O:f the eight samples of margarine analysed, one 
was nothing more nor less than crude tallow and 
totally unfitted for human consumption. 'l'wo other.'< 
were deficient in starch, and another two containec1 

excessive water. 

Of 2G self-raising flours only 1:) were satisfactory. 
The others yielded less than the required amount of 
45 grains of CO, per lb., ancl in addition three con­
tained acid phosphate which was not declared on the 
lnbel. 

A summary of result" obtained is as follows:-

Foods 

l\Iilk 

Condiments and Anvours 

Samples 
oxarnincd. 

110 

16 

Unsatis­
factory 

compo.si-
tion. 

4!1 I 
ll 

6 

vVron" 
labcllil~. 

23 

7 

Prosecutions were instituted by the Health De. 
partmcnt in the ease of 26 samples investigated. 

D~·ugs. 

The dmgs oxalllined during the year included a 
series of li<}nid paranins to determine their rclati ve 
viscositics at body temperature, and their compliance 
with British Plmrmacopccia standards. The Hedwood 
1·iseosity flgnre at 98dcg. F. varied from 72 to 211. 
Thcl'C ic; Ho Pharmacopmia standard for this im­
portant property, but the Codex suggests a figure nol 
less than 180 at 100deg. F. 

A lo<·ally manufaeturecl eucalyptus oil was found 
lo ('Olltain 70 per cent. of cineol and no phellan­
dnme. Tt eo m plied in all respects with the Pharma­
cop<.cia standard. 

A gross case oJ' fnmd was diselose<l when lableifl 
which were being sold as a cure for blindness were 
found to contain only powdered huchu, a mild vcg·e­
table antiseptic and dimetic. 'rile offender was heay­
ily fined for a collateral misdemeanour. 

A proprietary fat-reducer, sold under an aitrac­
tiYc name, wm; found to be a mixture of stan:h, men­
tlwl, and th~'roid extract. 

A number of smuples of ether were tested for alde­
h;'des and peroxicles both by the British Phannaco­
pueia methods (How long overdue for revision), and 
by more modern methods. Confirmation was obtained 
of the high purity of most o:f the ether when pur­
elmscd, but fairly rapid deterioration once it ic; 
opened and exposed to the infiuence of air and sun­
light. 

Metropolitan lVater Supply. 

Heference to Mr. Hoare's report hercnndet· will 
reveal the large amount o:f time and energy clcvote<l 
to this highly important matter this year. ]<}ach 
month the whole position is reviewed at a meeting 
of the Advisory Committee. At regular interntls 
the ntrious reservoirs and sources of suppl:· arc sub­
mitted to a systematic chemical examination sup­
plemented by bacterial tests in the Medical Depart­
ment. In thiB COHHeetion it is to be ohserved that the 
ehlorinating plants at nuious sources have been reg­
ularly proved to he working effectually. Speciu 1 
studies this year were made of the I<'remantlc wells 
and bores to locate and shut off the source of an un­
due proportion of nitrate~, \Yhich, with a prolonged 
spell of hot weather, was stimulating the growth ol' 
desmids in the J\Ielville reservoir. Another rcseareh 
dealt with ihe dissoh'ed oxygen content o:f the Perth 
Sllpply, and the operation of a trial plant to reduce 
it to a minimum, so as to eliminate rusty water from 
the supply. 

In order to be able to answer manufacturers' in­
r1uiries as to the quality o:f the water supplied to 
Perth, samples were taken from the City main on Mt. 
Eliza at about 10-day intervals tlmmghont the year 
for partial analysis, every thin1 smnple being snb­
jceted to a complete mineral analysis. The most 
it;;pol·tant results arc shown in the aecompanying 
graph, where the figm·es for total dissolved salts, 
sodium chloride, magnesium chloride, hardness and 
hyrlrogen ion concentration are traced throughout 
the year. The last-named figure is artificially kept 
on the alkaline side of neutrality by the continuous 
arldition o:f lime. 'rhe complete figures are given in 
the tahl~s attached to JVIr. Hom·e's report. 



Alcoholic Liquors. 

Thirty-one lirruors were :mal~·scd, five of which 
]J!"O\·cd to he adnlterated and five other;; to contain 
~::r,eharin, a prohibitcr1 ingTedient. Some smuples of 
wine whieh \\"('I"C exnmincrl wpre uttPrly woriltless as 
winP~, amongst other faults acetic femwutation lmY­
ing proeeedcd in soll!C cases far heyond the limit of 
palatability. The snle of such liquids is a serious 
r1ctriment to onr legitimate wine trmle, and a sland('l" 
on the good name of our mauy undonhtedly fine 
wines. Under the exisliHg regulntions, howm·cr, in 
some c-ases llO prosccn( ions can he sucl·essfully 
Janll(:lwt1 against the tmserupulou;:; Yenrlon;. The r"g·­
uhttious require nltering to meet these comlition:s. 

The undesirnble prac-tice of adding HJHlne amomtb 
of liqnenrs to s1n~ets has beeu ehccked hy nn altera­
tion of HPgulation 44 wl1ieh Teduces the pcmnissihle 
proportiou of alcohol l:o one-half part per cent. 

N on-lnto:tical ing Be1:eruges. 

Yery little was done on these this year. One hop 
beer wus examin('([ for ~ompli::mce with the regula­
tions. 

Three samples of eoJl'ee, three of coffee anr1 chick­
ory, and one of cereal and coffee were analysed and 
found to be of standard qnality. 

Twenty-five fresh bovine milks, ancl three con­
dt"llscd milks were submitted, of which 17 were satis­
i'udory in composition. 

Human Milk. 

Fifty-four samples of human milk were received 
for report from various Infant \Vclfnre Centres, pre­
Sl~mably all taken because the infants were not 
thriving. They showed a wide range in composition, 
ihe maxima anrl minima being-

Total solids 9.23-15.57percent. 
l<'at 1.15- G.l5 

" Proteid;-; 0. 90-- 2. 9.1 
" 8ugars 4.96- 8.24 
" Ash 0.16- 0.70 
" 

Edible Sea!l:eed. 

Aa eclihle ::;eaweecl found at Cuttesloc was sub­
mitted to me in three stages oi' preparation: (1) the 
rnw rerl-colourcd weed, (2) partly washed and 
bleached, (3) completely washed and bleached. Ap­
Jll'eeiahle aJtwunts of iodine were present in the first 
two stages hnt were absent from the final product, 
which, however, carried 76.6 per cent. of edible mat­
ter, chiefly the carbohydrates pentosan and galactan. 
'l'hese are the chief constituents of commercial agar, 
the Malavan form of which is derived from the alga 
J-:uchcum~l· sp!:nosum, a close relative of the Cottesloe 
plnnt whieb has been identified as Eucheuma spec­
io.:mm. 'l'he ehiei' constituents of the prepared Cot­
tl'sloe plant are-

Carhohy<lrates 
l'roteids 
Ether extraet 
Crude fibre 
Ash 
:Moisture 

70.7 ]ll'l' CPilt. 

l,(i 

.3 
" 4.0 
" 11.1 
" 11.7 
" 

100.0 
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\Vith boiiing waLcr it nwkes a stni>le jp!Jy, allll is 
lhns snitahlc for thiekeuing soups or :,;tew,: a:Hl nLL­
ing sweet or ::>avoury jellies. 

It is obvious thnt a moru intl'm'ive cd.mly oJ: on;· 
marine flora would he amply jn~liliecl. 

Wheat. 

Tlie experimental wheat mill hm; hecu thoroughly 
ovtel'haulecl aml rendered useful again. 262 wheat 
samples were recei\'ed for test, in some cases for 
p:utial chemical analysis, in others for more completo 
analysis and milling te&t. n o i" the samples were 
drawn from shipments io be Rent overseas, and GS, 
of :which 43 were milled, were for the Royal Agri­
cultural Socioty, to decide their various competitions. 
The fltate Championship was won by a sample of 
Comeback from J\fullewa with a total of 92.75 points. 
Although this wheat is a c.om;istent prize winner, it 
is not widely grown, Nahawa, Gluyas and Mcrredin 
proving in practice to be hotter money earners. 

As in the previous year, official F.A.Q. standard 
samples were obtained fro'm New South Wales, Vic­
toria, South Australia and V\T estern Australia, and 
analysed and milled by an officer who has specialised 
in cereal investigation. The results, which are 
strictly comparable, are of great commercial interest 
and will he found in :Mr. Hmue's report hereunder. 

174 wheats were submitted by the Department oi' 
Ag-riculture for determination of moisture and pro­
tein content in connection with a research into the 
conservation of nitrogen supply to the crops. Ill 
this sulphate of ammonia was applied to part of the 
crops thoug'h no nitrogenous fertilisers are used in 
local practice. The wheat from fallowed and un·· 
fallowecl land is practically identical in nitrogen eon­
tent, hut this flgure varies gTeatly in wheat from 
different localities. 

TVheat P1·oducts. 

In addition to examining the flours from the 4:1 
wheat samples for the Royal Agricultural Show, anrl 
the four Australian F.A.Q. samples, investigations 
were made of the flour from 13 export wheats, ancl 
of ten flours already manufactured by local millers. 
'rhe wet alH1 chy gluten is nsun lly asked for, hut in 
view of the large personal equation in the determina­
tion of these, the protein flg11re is preferred by this 
laboratory. 

Of by-products four brans and three pollards were 
taken from local mills hy inspectors under the Feed­
ing Stuffs Act. Although none of them came up to 
the standard in "every particular, they were all within 
the permitted limits o:f variation. 

LuiJ1"icat1:ng and Powe1· Oils. 

'!'he physical and ehcmical properties of nil lnbJ·i­
cating oils and power kerosenes and spirits used h,v 
the Go\'ormnent (except by the Railways) continue 
to be checked by this Branch. This work is co­
ordinated with the activities of the Oils Committe2 
of the Tender Board, with the result that there has 
been a considerable saving of expenditure and elim­
ination of complaint's under this heading. 



Various 8atu ples of surface oil, boring::> and spring 
waters were examined for pett·olcum, without diselos­
ing any recognisable traces of that valuable com­
modity. Wherever much humus or other vegetable 
d(,bl'i;; is p1 <•sent in he<lded depo::;it>' we arc almost 
always able to extract with solvents traces of un­
saponifiable waxes, evidently of \·egetable origin. 
The comparative resistance of these to decay in the 
soil is noteworthy and has an important bearing on 
the ot·igin of petroleum. 

/::JoaJJ. 

l\. large 11 mnber of soaps were examined for the 
Tender Board to determine which were the most 
economical and best fitted for each of several various 
pnrposes. vVhen buying such material by the bar or 
cake it is of the greatest importance to note the aveT­
ag·c weight of each block, a,; this varies greatly be­
tween different brands of the same type of soap. 
Ij'or example, of two cakes of abrasive soap one 
weighed 11.0 ol:s., the other 5, G ozs.; the contents 
of packets of "extract of soap," each marked "1 lb. 
net,'' weig-he<1 netually :L:l oz~. and 1-l ozs.; toilet 
cake~ weig·hed 1. G, 0, !J :m cl 0, 8 oz~.; enkcs of car­
bolised ~oap, 'l. D, -l. il, and :l.l oz:;.; bars of yellow 
household soap, 41.4, :m.7, :3ii.:2, nnd :30.1 ozs. 

'rhe regulations require that all soaps shall contain 
not less than 5!J per cent. of "fatty acids." In this 
respec't most of the samples have been \'ery satis­
factory, but two were exceedingly bad, containing 
only 33,2 and 34.5 per cent. respec-tively. This low 
Yaluc >vas due to the presence of excessive water. 

Another fauHy tendency noticed in many soaps is 
to exceed the already over-liberal limit for resin per­
missible under the regulations. This limi't is only 
;justifiable in soaps used for the roughest purposes, 
such as scouring fioors. It should he considerabl~· 

reduced in laundry soaps and eliminated altogether 
from toilet soaps. 

Ambe1·g1·is. 

Of two samples of supposed ambergris submitted 
for identification one proved to be the genuine art.iele 
worth somewhat more per ounce than fine gold. Jt 
came from the south coast east of Albany. It is 
strange that more of this valuable substance is not 
found on our coasts considering the vast tmmbers of 
whales which migrate up and down om· west coast. 
A :-;harp look-out should he kept fo1· it by nll wh., 
fi'Pqucnt onr beaches. H ean be recognisc<l by it~ 

1vaxy comdsteney, grey cololll·, penetrnting odour 
rl'miniseent of "morocco" leather, and ready fusi­
bility. 

Fiscal 8 tamJ?S. 

A nmnber of internal revetme stamps were exam­
ined for the Treasury and pi'OO f' obtained that many 
had been already used on docmnent,; and attempt>; 
mnde to renovate them. 

Toxicology. 

'rll(' Toxieologist ancl his assistant wcl'c kept ex­
ceptionally hnsy during the year by the receipt of n 

Total ]', Inorg. P. Org. P. CL 

G6 

record lll1!llbeJ' of spe<"illll'!!f; in COilltL'etion with lnumw 
poisoning cases. Some interesting details arc given 
in Mr. Stacy's report which is attached hereto. 

1 t is nece~sary to emphasise that this Department 
does not nndertake the examination of animal viscera 
for poison.-; until the animal has been examined, be­
fore or after death, hy a stock inspector or veter­
imuy surgeon, and eertified as having possibly or 
probably d;ed of poisoning, otherwise we should be 
fleluged with anatomical specimens from stock which 
have died of old age, neglect, or other cause outside 
the sphere of a Gonrnment Analyst. 

Fumes from JJiotor Vehicles. 

Complaints were made of the unpleasant odour 
and possible toxic effect of the exhaust gases from 
motor buses on human beings, and more particularly 
hospital p<ltieuts on the main traffic routes. The 
trouble appeared to he nt its worst at the. western 
enfl of SL Gem·ge's 'l'errace, where there is a very 
henV)' uphill tral'lie, with hospitals and physicians' 
eonsultiug rooms on both sides of the road. On this 
stn•tch of road six F:mnple;.; of air were taken closely 
hehinfl buses, and these were nnalysed for carbon 
mo!loxidc, which is g<merally accepted as the only 
important poison in the exhaust gases, The results 
ranged from less than 0. 001 per cent. to 0. 002 pe1· 
rent. Snrh concentrations would have no appreci­
able physiological effect, and would soon he infinitely 
diluted in such a IYide, wiud-SIYept street. The con­
elusion reached is the same as that after intensive 
stndy of the problem in New York and Berlin, viz. 
(in terms of the traffic regulations) that whilst some 
Yehicles may be emitting some unburnt or partly 
hurnt oil, causing- "an offensive vapour or smell," 
which may he "an annoyance to the public," there is 
no e\"idente of an~' clement of "dang-er to the public." 

Stock Diseases. 

A Yery large amount of intricate w01·k continues to 
he performed in connection with the wasting disease 
of cattle at Denmark, hraxy-like disease of sheep in 
the south-western wheat belt, and the wasting disease 
of lambs at Gi)lgiu. In lj'ebrnary I visited Denmark 
with the Hon. l\finister for Agriculture and several 
departmental of'firers to meet a local committee which 
was studying the di~ease, nncl to obtain flrsthand in­
formation Oll Se\'('l'Hl points whieh appeared obscure 
in the disenssions of the departmental committee. 

'L'hp labm·ator,v investig-ations incln<1e analyses of 
soils, pasfm·<>s, fodders (ensilage, etc.), rumen con­
tents, and hlood, particularly with a view to deter­
mining a sufficiency or deficiency of some element of 
known nntritional importance. vVhilst successful 
finality ap]lears to have been renched in the case of 
lhe braxy-like clisease, mainly throngh the researches 
of Dr. H. IV. Bennetts, the causes of the other dis­
ea•ws are still obscure, and resean;lws from all angles 
m·c being con tinuecl. In this connection the follow­
ing- figures for tlw composition of the blood of t.wo 
llO!'mal ~heep and six lambs bred at Gingin are worth 
recording, as data on this point are fe1~ :-

Na K Crt Mg l?e 
Sheep 0·480 0·087 O·S0:3 :l· 169 2·60:3 0·:!02 0·070 n·d 0·52ii 

Lambs 0·230 0·060 0· l70 n·d 2·651 0·202 0·075 0·0:~~ !l'cl 

All flgut'OS ropt'CSOJlt gl'n 1n1nes per 1,000. 
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Farm ·water Supplies. 

118 farm waters, mostly from trial drill holes, were 
examined during· the year. Those which are obviously 
palatable to man or only Yery slightly brackish are 
usually not submitted ['or analysis, the taste indi­
cating their adaptability. Many of those submitted 
were highly saline, the principal compound present in 
every instance being NaC!. The standards set up for 
stock waters some years ago arc standing the test of 
time, and so far there has been no reason for modify­
ing them. They define as the maximum soluble salts 
safe under Western Australian conditions for Yarious 
kinds of stock 

Sheep 
Oxen 

on dry feed in hot weather, as:-
900 grains per gallon. 

Horses and pigs 
100 
4:"50 " 

" " 
Fungicicles aucl lnsecticicles. 

Only a small nmnher of the:-oe were examined, viz:., 
a eopper earbonate buntieide; a naphthalene-phenol 
insecticide, whose physical condition was most un­
satisfactory; two pyrethrnlll <·oncentratcs; and eight 
fl~'sprnys consisting mainly of pyrethrin in kerosene. 

A new fruit (iy lme u:;ed rercntly with great suc­
cess in Queenslaml for both 1\IeditPnanean nnd 
Queensland fly consists of:--

Imitation vanilla essenee 
Household ammonia .. 
\Vater .. 

It should be worth a thorough trial 
tralia. 

Fertilisers. 

% 0/.. 

V2 o~. 
2G oz:. 

iu \V cstern A us-

Only 31 samples were examined, of \vhich fifteen 
were taken ofiicially by the Agricultural Department, 
one only being deficient. The superphosphates on the 
market, which are by far the most important of the 

Uomcy l'oint 0·021 

Lako King 0·03g 

The Lake King soil is not de!icient in manganese but 
i;,; of a type to prevent plants absorbing it. The 
Ralmon Gums soil is both deficient in manganese and 
unfavourahlu for its absorption. Both would prob­
ably benefit by the addition of manganese sulphate. 

No less than !HJ local soib from 1:2 different locali­
f ies were examined for manganese, yielding results 
from a trace to 0. 08:1 per cent. l\1n"O, soluble in acid. 
Any soil with as much as 0. 02 per cent. cannot be 
considered deficient in manganese, but its composi­
tion may require in vcstiga.tion to determine if that 
manganes!~ is likely to be readily aYailable. Of the 
9fJ samples il!l contained less than 0. 0:2 per eent. 
1\InJ),, and of these ::!0 contained less than 0, 01 per 
eent. 

'J'he manganese found in four brands of super-­
phosphate oH the local market was 0. 0022 to 0. 0028 
per cent. of Mn,,O<. 

Saline and A ciil Soils. 

In additio!l to the D9 soils examined for manganese 
520 other soil ~ample~ \\·ere analysed, chiefly for total 
soluble salb, NaCl and pH. They included 138 
samples of \vheat soil from ihc Lake Brown district, 

fertilisers, eontinne to be of consistently !":Ood fjuality, 
frequently carrying 1 per cent. more water soluble 
phosphoric oxide than is guaranteed. "Blood and 
bone," largely used by market gm·deners, is still the 
most uns<ttisfaetory fertilisCJ' on the market hy reason 
of its lack of unil'ormily, occasionally ve1·y low eon­
tent in nitrogen (its most important eonstitucnt), m· 
presence of ammonium salts substituting organie 
nitrogen. Regulation 10 requires modification to meet 
this condition. 

A sample of septic tank sludge was found io carry 
85 per cent. of moistme in its raw state, with :l. 0 per 
cent. N, 0.6 per cent. I\0,; and 0.09 per cent. K"O in 
the dry matter. Such material is ob,·iously not worth 
the cost of distribution. 

l'>Iangauese in Soils. 

Great interest was a roused m the State by 
the increased yield of grain reported from Corney 
Point, South Amstralin, from the use of man­
ganese sulphate as a dre;:;sing. This question was 
gone into thoroughly and a report prepared upon it 
in which it was suggested that some practical experi, 
JnPnts he conducted at one of the State :fanns. In 
the end a Hnmber of expcrimeuts were started on 
;-;eycml 8tnk and priYate fnnns, Lhe statistical re­
sults of which are not yet reported. 1t is evident that 
mnngaHesc sulphate \rill only inereasc yields when 
the soil is deficient in !hat metal or is of such a 
nature as to render it mm ,·ail able to the pl<tnt. Ex­
eessiYc carbonates in the soil sueh as occur at Corney 
Point, bring about thP latter condition. Similar 
soils are almost unknown in our "·heat belt, though 
a Ht-luffy'' morrel soil from Lake King and a grey 
powdery soil from Salmon Gums compared as follows 
with Comey Point soil:-

CaC03 Hoaction (pll) 

0·15 7·72 

7·G 

113 strawberry soils from Hullshrook, 11.2 summer 
forage soils from Capel, and 85 potato and other soils 
from nn·ious J >arts of the extreme South-\V est. 

Hcplaeeable ha~es were determined in lG soils f01· 
the Department of Agrieulture. 

Prospectors Gold (h·es. 

D60 salllples were submitted by prospe<,tors fM 
gold assay as ag-ainst :24:l during 1!l:l0. This is a 
direct result of the increasing lnek of employment in 
the towns and the large premium on gold, rising to 
7.) per cent. h~r the elHl of Deeemher. A fair pro­
portion of tlwse samples indicated ore which would 
he payable under pn'sent eonditions. Though no 
finds were Hoted of enfirely new gold-bearing dis­
tl·icts, many previously unknown reefs and alluvial 
patrhes \Yere discovered in or near areas previously 
known to be gold bearing. Of the latter one may 
mention Wann<tway, 10 miles S.\V. of \Vidgie­
mooltha, and Nyborgs find 11 miles N.vY. of Carbine. 
Among the former were new rich finds at Goongarrie, 
Lake Austin, lVf enz:ies, Nannine and Southern Cross, 
all mining fields of about 4.0 years' standing. 



The most sensational discovery was that of the 
record nugget for the State at Larkinville on Janu­
ary 1:5th. This was named the ''Golden Eagle," 
measured :.W.5 x 1L5 x :2.5 inches, and weighed 1,105 
o;r,s. gross and l,OGS.D or-s. net after melting. In the 
latter :;tat(~ it asc.ayecl 813.25 per cent. gold and ll.liJ 
per rent. siiver, and wa:; 1·atuccl at .C-l,0:24 5s. 4d. at 
par, the valne being increased to .C5,-J.~lS 4s. 2d. (Aus­
tralian ClllTOJWY) by premium and Commonwealth 
bounty. ln the same month three other uuggets were 
found at Larkinville weighing 114, 2D, and 25 ounces 
T'roy respcc:tively. So far no important primary 
deposits lw 1·e been opened up on this field. 

State Batter.IJ l'ailinvs. 
·with all the State batteries nmning full time 110 

less than 1,cl15 samples of' tailings were submitted 
for gold assay. Of these 104 were umpire samples 
ou which mv decision as to value i:; final. 'rhe others 
were subje;:1. to alljustment heb\'een the owner'::; 
Yaluation nncl the Government's, the differeiJCe being 
relatively small, or the owners accepting the Govern­
ment nssa)' IYithout check. 

Mineral Determcinations. 

1\o less than 58i5 mineral sperimens 1\'Cl'e received, 
mainly from prospectors, for identification and re­
port upon their chemical and physical characteristics 
and possibilities of commercial use. Last year the 
munher recEived was 4:3cl. Amongst this year's sam­
ple~ the following are of outstanding interest:-

Redondite and Leucophospliite, Ninghanboun Hills. 
--,The phosphatic minerals collected by myself in 
19:iO IYere examined in detail, with the result that it 
was found that Heclouclite (hydrous phosphate of 
aluminium and iron) was found to be the most 
abundant. ;\.ssoeiated with it was a hydrous phos­
phate of potassium and iron, a mineral entirely new 
to science, to which the name Leucophosphite has 
been given. 

Chrysolwryl, Poona and Dowerin.--This gemstone, 
not previously found in the State, has been un­
earthed at both Poona and Dowerin. Both places 
han yieldNl fragments of gem quality too small for 
cutting. 

Comndu111 and Mar.IJ111'1:te, Gibraltar and Nevoria. 
-·--Corundum of possible commercial quality has been 
found in situ at these ii\"O places. In both cases 
it is accompanied by Margarite (calcium mica) a 
miuen1l not previously recorded from any part of 
the State. 

Olmtconite, Donnyhrook.-A gTeensand carrying 
about 2il per cent. of' glaueonite (silicate of potas­
sium and iron) has been struck at a depth of 100 ft. 
in a bore eigl~.t miles S.liV. of Donnybrook This 
mineral is uf~c1 in parts of England, France and the 
United States as a cheap potash fertiliser. It is 
further of interest because of its occasional associa­
tion with petroleum. 

Cassiterite, Lake Nabberu.-Spec.imens of alhite­
pegmatite carrying eassiteritc were received from 
Lake Nahberu. This is 200 miles from Poona, the 
nearest previouftly known tin field. 

Rutile, Dang·in.-This natural oxi<'le of titanium, a 
minor m-ticle of commerce, was obtained near Dangin 
for the first time. 

Allanite, vVaddouring.-'rhis silicate of cerium, 
aluminium, ealcium and iron was found in small quan­
tities in pegmatite veins on vYaddouring Hill, south 
of Bencubbin. 
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Uummingtonite, Ninghanboun and Dowerin.--Tlte 
presenee of this rare limeless amphibole was proved 
iu greenstone schists c-ollected by myself wt the two 
places mentioned. 

C!w.IJsolile, l\.Ycilga.----A new find of this valuable 
type of asbestos has been made on Meilga Station in 
lhe Ashburton watendtt'll. This is nhout :180 mile~ 

[rom the nearest previously known deposit. 

Coat. 

In l<'ebrnary I gave el'irlente before the Hoyal Com­
mission on Collie coal in rl'gard to the quality of the 
eoals from the various mines at Collie. This evidence 
1\'as based upon the re('ords alrencly existing in thr~ 

Department supplemented hy a fresh series of 
analyses and ealorific value detenninations on coal 
from the six mines now being worked. 

Base Metals. 

The common commet·eial base metals are not being 
mined at present owing to low prices, and little 
attention is being ginm to them by prospector:; 
Assays for them included cobalt, 2 samples; copper, 
16; iron, 7; lead, 7; manganese, 1; mercury, 3; nickel, 
2; tin, 35; titanium, 4; tungsten, 1. 

l'antalwm. 

IY estern Australia continues to supply the major 
portion .of the world's requirement of tantalum ore. 
The centre of the inrlustry is \V orlgina, in the Pilbara 
goldfield. During the year the main somces of supply 
have been Wodgina itself and McPhees Range about 
20 miles to the east. The occnrrence of tantalite 
here was first recorded by A. Gihh Maitlaucl in 190G 
under the place name of J\II,t. York. Since then the 
locality has passed unc1er n whole string of aliases. 

A.lun·ite. 

Following on the discovery by this Branch of the 
presence of lacustine alunite in the salinas ol' the 
Lake Brown valley a number of further samples of 
"lake" muds were collected by JVIr. Forman of tlil~ 
Geolog·ical Survey up and down the valley from Lake 
Dehomh to Eaglestone Hill. 'l'hese were analysed 
here and in many instances yielded appreciable pro­
portions of alunite. Chandler Lake, one of the first 
salinas to be tested, sfill remains the most important 
repository of this useful mineral. As the result of 
intensive sampling and analysis Mr. Bowley has been 
able to prepare the accompanying plan of this salina 
showing the distribution of the various grades of 
mineral in the deposit. 

Cemmic JJ1ateJ··ials. 

Now that the white ware, eream-coloured ware, and 
tile industries are fairly well established in the State, 
much less time is devoted to this matter. vVe cou­
tinue, however, to look for white ware clays, especi­
ally hall clays, of superior quality and more con­
veniently situated in regard to the factories. T'wo 
white clays of outstanding quality were received from 
\iV a g-in an cl Mt. Helena, the former of the china-clay 
type, the latter a hall chl)'. Details are given m 
:Mr. Bowley's report hereunder. In November 
sampled and measured up the important deposit of 
white semi-hall clay at Stink \Yell, Goomalling. 

Publications. 

The following papers were published unoffici­
ally:-

E. S. Simpson: Contributions to the 
of v\T estem Australia, Series VI. 
Soc. W.A., Vol. XVII. 

Mineralogy 
Jour. Roy. 



B. l:l. Simpson: The Use of .Manganese in Agricul­
ture. Daily Press. 

K S. l:limp~on: The Origin of Gold Nuggets (Ab­
stract only). Daily Press. 

D. G. :Murray andl<'. K Chapman: The Oeeurrenee 
of Hubidium, Caesium and Thallium iu some 
W estcrn Au:;traliau J\licas. .Jour. Hoy. Roe. 
W.A., Vol. XVII. 

H .. K Hill: Chemical Investigation of the Ex­
tractivcs of two vVestern Australian IV oocb. 
(1) Oleoresin of MyozJo!·um sen·atum. (2) 
Oleoresin ancl Colouring Matter of Acacia 
acuminata. ,Jour. Roy. Soc. \V.A., Vol. 
XVIII. 

EDvVAHD S. SIMPSON, 
D.Sc., B.E., F.A.C.I., 

Government Mineralogist and Analyst. 

SECTION I.-'l'OXICOLOGY, l<'OOD AND 
DRUGS. 

By C. E. S·PAOY, A.A.C.L 

During the year 875 samples have been examined 
as against (i02 for the previous year, an increase of 
273. 'rhe increase is largely clue to the Government 
'Tender Board using the services of this section to 
determine the better class of articles submitted to 
them bv the various tenderers. No fewer than 13}) 
sample~ \\'ere sent in during 1H31, comprising all 
sorts of articles, including oils, soaps, jams, vinegar, 
baking powders, stoYe and boot polishes, etc., and it 
seems likely that this work \\'ill increase year b.)1 
vcar. 
. 'l'o.cicoZogy.-ll. record year for this class of work 
was experienced: 139 police cases were investigated; 
l1i5 being the previous record. Many of the exhibits 
showed em·ions characteristics: there were two cases 
oJ' poisoning by oil of eucalyptus, two formalde­
hyde ("formalin"), two oxalic acid, and one hydro­
ehloric acid case, all more or less unusual poisons. 

Tn one cnse the alkaloid piperidine, the active con­
stituent of pepper, was discovered, the distillate ob­
tained having an extremely irritating odour. It is 
supposed the deceased met his death from taking an 
overdose of pepper. 

In one case chocolates containing the wing cases 
of the insect Cantha·ris vesicaioria, commonly known 
as "Spanish Fly," were found. No doubt the choco­
latPs were adminiRtered with criminal intent. 

One ·other case should be mentioned in which 
"eyanide" had been obviously taken, but its deter­
mination was rendered impossible as the doctor in 
charge had added "formalin" as a preservative. 
These two chemicals form an additive compound 
which interferes with the detection of cyanide. 

The use of preservatives is definitely deprecated in 
the "Advice letter" deliYerecl to medical officers 
throughout the State by the local police auth01·itics, 
and ~ueh a proceeding as above recorded would as­
mmc serious proportions in the case of murder, or 
attempted murder. It is to be hoped that the police 
authorities will notify the Yarious medical practi­
tioners to refrain from adding "formalin" and other 
pre,;ervativcs to exhibits to be fonvarcled to this 
office for analysis. 

The other toxicological cases were due to well­
known poi!'ons, among·st which strychnine, lysol and 
cyanide predominated. 

50 

Revenue Stamps.-'204 stamps credited to this sec­
tion were forwarded by the Treasury, and were ex­
amined by Dr. Simpson. 

Lil]llOi'o Innn lile lnSJi!!clion or Lilf{[0/'8 B1'anch.-­
Fiftcen ( J :3) samples were examined and live snc­
l'essfnl pt·ose;cutions J'or adulterated liquor took place. 

Some ·"u!!ples of had \\·inc were submitted during 
the year, hut uufortunately unpalatable or even un­
drinkable wine may pass our present standards. H 
a limit for "~oundncss," that is, volatile acidity, for 
wines l'ould he introduced it would tend to prevent 
the sale of some at least of these on the market. 
Such a standard exists in continental countries. 

Foorl&.---202 samples were examined for the Health 
Department, an increase of 09 over last year. 'l'hc 
more important of these will be commented upon. 

V inegar.--Seyen samples of vinegar were exam­
ined. The whole question of vineg·ar manufacture 
and the regulations thercon need, in my opinion, 
revie1Ying. As far as can he ascertained there is no 
mran~ of 1·eliably discovering whether vinegar is 
brewed Ol' is an imitation or synthetic produet. Most 
pure malt viuegars give a "formol" reaction, but it 
is possible for a vinegar to contain some malt and 
other protein substances and yet to fail in this re­
spect. It seems to me that until the Act is modified 
in order to allow a qualified chemist to inspect a 
manul'aeruring plant it will not he . feasible to 
definitely say whether a Yincgar is a brewed or 
artificial product. 

Ale and Stouts.-Sixteen (16) samples were ex­
amined for the Health Department, five of which 
Nmtaiued the prohibited substance, saccharin, and 
onr failed to comply with the labelling regulations. 

llfargarine.-Eight (8) samples were examinea, 
nnd all failed to pass the regulations. 

JJutteT.-T<'om ( 4) were examined for the Superin­
tendent of Dairying and thil'ty-one ( 31) for the 
Health Department. Of the four former one slightly 
exceeded the amount of wate1: allowed, whilst the 
others passed. Of the ill samples examined for the 
Health Department 16 did not pass the regulations 
and a number of successful prosecutions ensued. 

8elf-rc~i~ing Flo1ws.-Twenty-six (26) samples 
11·cre examined and 16 failed to comply with the 
regulations either through lack of liberating the re­
quisite amount of carbon dioxide when moistened 
ancl heated, or through the use of acid phosphate 
tomponuds in place of cream of tariar without dis­
c·losing this fact on the label. 

Bctking Powclers.--Six ((i) samples of baking 
powder were received for examination, one of which 
did not comply with the regulations. 

Mallet Batk.-Five ( ;) ) samples were submitted. 
Two of these were dust and chips respectively and 
gave a low yalue for tannins, but the remaining three 
repreRentative samples were well np to standard. 

Oi!s.-Thirty-seven (37) samples were examined 
for the 'reJH1cr Board and were found to be generally 
satisfactory. 

Petrol.--E:ight ( 8) samples \\'ere examined also for 
the Tender Board and were similarly ·satisfactory to 
the oils. 

Petroleum.-E:ightcen (18) samples of soils and 
other natural material were examined for this pro­
duct clllt'ing the year, but no evidence of its presence 
in the 8tnte was detected. 



Soap.--·Twenty-scven samples of soap were exam­
ined during the year. Soap is curiously included 
nnder the J<'ood and Drug Hcgulations, and five failed 
to pass the regulations, whilst the others were gener­
ally satisfariory. 

!Jrups.---Ninetecn samplPs of <1rugs hn\'P been ex­
allJincd during the your. One consisted of a vegetable 
hc·rb composed mostly of the herb Buehu. It was 
given as a. cure for blindness. A prosecution by the 
Health Department ensued ;md the lwav,v fine oJ' C:lO 
and costs was imposed. 

Some interesting \HJrk \\'as done on anaesthetic 
ether, and it is hecoming realised that the tests set 
out in the 1914 copy of the British Pharmacopoeia 
are more or less out of date; more delicate oHes are 
now being introclneed, particnlarly the ferrous thio­
cyaua to test for peroxides. 

C. K STACY. 

SECTIO" ll.-1\HNEHALOG'l', i\HNJ<JHAL TECH­
NOLOGY J\ND G!r;QCHK1\11S'l'HY. 

By H. Bowley, I<'.A.C.L 
I luring ihe ~·ear 2,9()7 samples were n•eniYP<I ll'lllll 

source~ shown iu the table on page 53. 
The staff of the seetion consisted of six professional 

offlcers ;md a laboratory assistant, whilst the \\·ork 
performed showed a eonsi<lerahle iul'r(•ase on that for 
the preyious year. 

CTold Assays.-'l'he increased valne of gold as 11 

result of the British Go\'emmcnt relinqnishing tile 
gold standard, and the decision of the FcdPral CloY­

ernment to pay a bonus on gold produced, stimulated 
the search for payable deposits with the result that 
gold ores represented the bulk of the samples rpgis­
t(•red during the year, 2,:n9 assays being made for 
that metal. Of these, 1,:!15 were tailings smnple~ 

submitted hy the State Batteries Branch, including 
104 for umpire assay. lu cel'tain cases, where assays 
emmot com·cniently he made at the battery, the hny­
ing samples of tailings arc being submitted to tlii~ 

orHce for valuation. 920 samples were forwarded by 
prospectors for gold assays nnde1· the free nssny 
rcg·ulations during the year against 243 f01· the prP­
Yious year. 

Mineral IJetenninations.-585 samples were enterer! 
maler this heading dnring the year, the work in­
Yolved taking up a great part of the time of the staff. 
JIJ\'Cstigatiom: of this type represr~nt one of the m<Jin 
:wtivities of' the section, ineluding as it does, PxtPn­
sive resparelJes into the chemical and physical pro­
jwrties of minerals, their utilisation nm1 eeoJwnw· 
importance. 

Tanta.lmn and Niobium.-Thc high grade tantalum 
ores of this State are still in demand for the produc­
tion of metallic tantalum, with tfw result that this 
offlee has again been ca11ed upon to asse~s the y:Jiue 
of a munber of pnn,els for shipment to 1\ meri:••J. 

60 

'!'he assay for tantalum and lliobium prc~ents many 
dii'fieulties, all([ on ae<;onnt of lhe high value oJ' the 
ore \'ery accurate results arc demam1ed, ealling for 
the services of mineral elwmists possessing special 
knowledge and experience in the work. In this con­
nection it is interesting to notP t!1at the rPsults is,<Jwd 
here are being aceeptecl by overseas buyers, one ol' 
whom writing early in the year states "that uufor­
tnnately in this country (Ameriea) tlwre is no oflkiHl 
laboratory which can be recognised as eompetent as­
snyers of these ores. Four di ff'erc;nt laboratories oh­
h:ining reomlts for hmtalic oxide from :n to Gl. 8 per 
cent. from a :<ample of pulp drawn from one par­
<·cl." 

Tantalnm metal, on aceount of its inertness to all 
aeids, except hydrofluorie acid, is (in cling a wide ap­
plication in the arts and industrie~, and 1-he fad that 
it acts as an clectrolytie valve, passing a ennent in 
one direction only, creates a eonsirlernhle rlc•manrl fo1· 

it in the manufaetme of alternating runent redifiers 
in rndio sets, etc. 

Tlw pror1ndion in rreent years, on a commercial 
sr:nlP. of mctnlli<' niobinm nn(l tlw possibility of its 
nse as a jcwelry ml'bl O\Ying to its whitf'npss, hnn1-
nPss, nlH1 that it tn kes a high polish, shonlr1 creatP 
a demmHl in the JH'<Il' future fo1· eolumhite and low 
gTncle bnblites oe<'lllTing- in thr North-IYPst. 

As usual, the largest number of samples came :from 
the North-"\V est Di,·ision, the principal producing 
localities being McPhee's Hange (Pilgangoora) and 
\Voclgina, senral tons being marketed from these two 
districts. Samples from a lode formation 2 miles 
north-east of \Vodgina. eonsisted of an intimate mix­
tme of tantalite and microlite (flnotantalate of lime 
an cl soda). A partial analysis of one piece with a 
spceifie gntYity of G.G7 gaYe (TaNb),O, 7H.26%; 
FeO, 8.2/';i~; :\fnO, 2.:l0%; CnO, 3.58%; SiO", 2.12%; 
lgn. Loss, 1.06 %. Allm·ial pebbles from the same 
locality, 1·anging in speeiflc gnwity from 5.GO to 5.!JO 
eonsistecl a !most entirely of mierolite, such material 
assaying over 72% of 'l'a 2 0,. High grade mangano­
tantalite wa;; rcceiYecl from Strelley, whilst samples 
of manganocolumbite were submitted from Hillside 
Station, Carlindi Station and Pippingarra. Samples 
of manganoeolumbite were also examined during the 
yeat· from Londonderry, Gibraltar and Larkinville, 
and columbite from ,Jimpercling Valley. 

Coal.-A nnmhe1· of samples of eoals from the 
Gril'iin Coal MinP, Collie, snhmitterl hy the Hoynl 
Commissiom'r l'm· proximate analysis and ealorific 
ndne were examined c111·ly in the year and ultimate 
analyses were made of two of them. 

At my suggestion sample;; of eoa Is were eolleclecl 
by the Go\'ernment Geologist from the six mines 
,;orking in Col.lie in order to ascertain the eomposi­
tion of the coal being produced at that date. The 
samples were obtained at the working faee and for­
warded in hermeti<oally scaled jars. The following 
Jigures were obtained:-

f)ro.rimrtfn .-.J ll'd!Jsis. 

8\):2. 8\J:}. 1>\H. 8\J:J. 800. 8\17. 

% % 'Y,, % 0/ w 
/() /0 

Moisture J8·2i) l8·8S :2:3·<12 :27 ·!Hi 17 ·8li 2ii·82 

Volatile hytll'Ocar bons 20·21 25·56 25·68 24·72 35·26 :n·77 
Fixed carbon 48·01 47·90 ,15·47 41·34 42·33 38·28 
Ash 7·/i:-l 7·60 li·43 li·98 4·55 4·1:-l 

-----~-------~---~---

100·00 100·00 100·00 100·00 100·00 100·00 
----------··-~---~-~---·---------·--·-·------------~-----------· 
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Proximate Analysis-eontinuerl. 
892 803 8M 896 89G 897 

\Vater lo.,t on ,lir drying Ior 24 bom~ (in 
lump form) 

% % % % % % 
:3 · Hl :l· U(i 4 · JU <1.·6;) 2·71 4·0U 

Additional w;tter lost at 1 \);)0
(). JG·U\J 

Total w-tter 18·26 

H.atio of V.H.C. to Ji'.C. l : 1· 8:3 

892 \\'cstralian No. :3 Seam 
89:3 Co-operative No. B Seam 
804 Proprietary No. B Seam 
8Di5 Stock'Gon No. :l Seam 
89() Griffin 
8!J7 C;mli!I 

Pigments.-Samples of red. oxiJe and. red. ochre of 
excellent quality nnd bright colours were received 
from the Kurnalpi Dic;t.rict. 

Asbestos.-Samples of chrysotile asbestos were re­
eeived from three miles east of :Meilga Station Home­
stead on the Ashburton River. This is the first 
olhcial record of this occurrence. A grading test 
gave-over 2 mesh, 12 o;,s.; over 4 mesh, 2 ozs.; over 
10 mesh, 1 oz.; under 10 mesh, 1 oz. per lb. The fibre 
ranged from % inch to 2·% inches in length. The 
matrix occurring with the asbestos consisted mainly 
of antigorite with some biotite and veinlets of dolo­
mite. 

Geramics.-Eight clays were examined to deter­
mine their suitability for use in the pottery industry. 
One from \V agin burnt to a pure white at all tem­
peratures up to 1,250 deg. C. and to a good white 
at 1,250deg. C. It is very fine gTained, containing 
99 per cent. of clay substance plus grit under 90 
mesh. The clay is semi-refractory with an Ashley 
figure for plastieity of 30, and could be used with 
mln1ntage as n substitute for china clay. 

A soft granitic clay from Mt. Helena, after levi­
gation to remove the grit over GO mesh amounting to 
:n per cent., yielded a product giving an Ashley figure 
for plasticity of lOO, which is that for ball clays and 
red brick clays. The levigated clay burnt to a white 
body showing incipient vitrification at 1,250c1eg. C. 
Clays of this type are used to improve the working 
qnalitics and strength of white ware mixtures. 

Pnlle1·s Ecwth.-Auy elay with a fine texture and 
an Ashley figure ovet 150 is to be regarded as a 
Pullers e~wth, and those with a figure of 300 are to 
be considered of superior quality as regards ad­
sorption en.pacity for dyes and greases. 

Au examiuation of six samples from Beermullah 
gave the following Ashley figures :---140, 330, 43B, 
4tiG, :i~lG and 5:>7, with 54, 21, :J.J, 20, 12, and :1 per 
cent. of grit over 90 mesh respectively. 

Al·unite.-Quite a large number of samples taken 
from the chain of lakes extending· east from Baandee 
through Lake Brown to Lake Deborah were submitted 
by the Government Geologist. 'J'hese consisted of the 
fine muds from the lake beds and in nearly every case 
revealed the presence of alunite. 

A sample of white eompact mineral from a bore for 
soil samples on Location 1434:1 in the Lake Brown 
area consisted of alunite associated with quartz, 
albite and kaolin. It differs in character from the 
sedimentary alunite occurring at Campion, but it 
was impossible to decide, from the small sample,; 
obtained, whether it was of the vein or concretionary 
variety. 

'!'he preliminary examination of the samples 
collecterl by myself from Chandler Lake at Cnmpion 

2:l·2t l;) ·15 21·7(i 

18·88 2:3·42 27·96 17·86 25·82 

1·87 I ·77 j : l. 67 l : 1·30 l : 1·20 

previously proved to carry alunite has been com­
pleted. The smnples were taken over the lake to n 
depth of 3 feet (water level at the date of sampling, 
October, 1928) at approximately ten chain intervals 
by boring with a 2-inch augur. The samples from 
each foot were kept separate. The water in every 
case was strongly acid to litmus. The water soluble 
and caustic soda soluble sulphur trioxide were deter­
mined in each sample. The soda soluble sulphur tri­
oxide is combined to form alunite. The figures, whicb 
were obtained for sulphur trioxide soluble in caustic 
~oda, have been ayeragecl for each hole and calculatetl 
as alunite, and are shown in the accompanying plan 
(Plate 1), and with the exception of a series from 
the southern part of the lake indicate a fairly uni­
form grade of material. Samples obtained from '' 
spot 20 chains S. of the N.vY. corner peg on 38H on 
Chandler Lake show an impmvement at depth. The 
following figures were oLtained for soda soluble 
SO,:-

Averag-e of 
1st iJ feet. 

Average of' 
4th foot. 

Average of 
5th foot. 

24.14 per cent. 25.58 per cent. 26.50 per cent. 

Experimental work to determine the suitability of 
the local alunite as a souree of metallic aluminium 
and the recovery of the potash ancl sulphur as bye­
products is being carried out as opportunity offers. 
The local material is also being investigated as a pos. 
sible source of alums. 

The occurrence of alunite in this State in large 
quantities is of considerable interest in view of tho 
increasing demand for potassium fertilisers, particu­
larly in regard to our fruit gTowing industry, and 
represents a potential sourc·e of wealth and employ­
Jl!cnt. 

JJ1iscellaneous JJfineral Notes. 

Bismutosphacrite (bismuth carbonate) .-AlJuvial 
bismutosphaerite was obtained from Thompson's tan­
ta lite lease at The Sisters, near Moolyella. 

P1tchm·ite (bismuth vanadate) was present in a 
concentrated "wnsh" from Charleville, llj2 miles south 
of Belchambers. 

1Yolfmtn (tunstnte of iron).-An unusual looking 
black and yellow specimen from :Melville consisted 
of veins of wolfram in a ground mass of seheelite 
and limonite. 

Spodmnene (silicate of lithium and aluminium).­
An albite quartz pegmatite from three miles S.E. 
of vV odgina carried a large amount of small columnar 
crystals of spodumene and nodules of blue apatite. 

Glauconite (hydrous silicate of potassium and 
iron) .-A chalk from \V edge's property north of 
Gingin eoubined 0. 8 per cent. of acid soluble potash 
present as glauconite. 



A greeu~nnd ohtainetl at a depth of lOO fed in n 
bore 8 miiP:i south-we~!: of Donnybrook assaypt\ ] . Wi 
per l'Pllt. of aeitl solnhlc potash, eqnnl to nhonl :2:3 
per cent. of g·laueonite. 

An crH'l"lL~tation from the dry bed of I•;I<ler Crct>k 
at the west end of the \Varburlon Hangc eollceted 
hy :Mr. Porman of the Geologiea l Sm·\·ey, consisting 
mainly oJ: gypsum and calcite, contained n :-;mall 
quantit~· of a greenish mineral and acid soluble 
potash with no soda solnhl(• snlphatcs, whi!·h sngg·ests 
the prcspnce of gin nconite. 

JJlar,r;arite (silicate of ealeium and aluminium).--·· 
This white micaceous mineral was rcconled for the 
first time in the State. Specimens were received from 
Gibraltar and Nevoria consisting of an intergrowth 
of margarite and conmdum. 

Sc01"oclite (hydrous arsenate of iron).-Samples of 
arsenical g·old ore~ from P.A. 2090 at Greemnount, 
m·ar Southern Cro~s, contained scorodite associated 
with quartz, limonite, jarosite, pyrite, ar;;enopyrite, 
rntile, zircon and garnet. A pyritic gold ore from 
J\Iarda consisted of quartz, pyrite and limonite with 
n little arsenopyrite, galena and scoroclite. 

Clwysobcryl (heryllimn alnminate) .-A concentratr 
ohtai11ed by Yatming a biotite rock from Dowerin 
contained a small quantity of flat plates of elttoyso·· 
beryl. 

This mineral was also recorded from Poona. 

P·relinite (hydrous silicate of <'alcimn nnd alumin­
inm) .-Light green crystals from the river heds be­
tween Halls' Creek and the North l\.nstralian Borrle1· 
<'(•n:;isted of prehnite. 

llfilosl"hite ( r.hrom iferous variety of kaolinite) .-· 
SpC'cimcn~ of t1Jis eompnrntivPly mre min<•t·nl \\'<'!"<' 

neeive!l !lnring the year from .Mawson and Dnngin. 
In each ease the mineral wns scaly, bluish gTeC'll in 
colom·, with a peariy lustre. A pm·tial analysis of 
the Dangin minpral gaYe-Cr,.O,, 1. 72 per eent.: 
K,O, 0.10 per cent.: Na,O, 0. 06 per cent. 

Ale.TMuXrolite ( ehromifcrous variety of hallo~·site). 
Greenish yellow aiexnndrolite was rewrdcd this ye:n· 
from Chose',.; P.A. at \Vnn1awaJTn wlwre it 1s nsso(•­
ial.etl with psilomelnne and nontronite. 

C!obaitile (snl plwrscnide nl' cob all) ... ~A gol!l or.• 
frum .1 ~ miks N. \V. of Hm·ensthm·p<• :bs:t.ving l OY.. 

8<1wts. g·old pet' ton enrrie<l :2.4:! per rent. of eobaH 
pt'P3cnt. as <'Ohaltite. 

Jln1enite (titnniferons oxide of iron).-Blnr.k peb­
bles snbmitted from Yirwcrguhbie proYcd to be il­
menite, assaying 'l'iO, 55. fi per cent.: l•'eO, '15. 3 per 
cent., with specific gravitie:' ranging from 4.6 tu 4.H. 
A sample from the BhJCkwood Rin•r nt GreNllmslws 
eontainrd 48.6 per cent. 'l'iO". 

Six samples of horings from a creek at Mnllalynp 
contained ilmenite, giving the following figures:--

Hole. 

2 
2 
;) 

3 

Depth. 

ft. ft. in. 
0 to 'l 
4 , 4 7 
0 , 4 
4 , 6 
0 

" 
4 

4 
" 6 

Concentrate. Ti0 2 in Con· 
centra to. 

--------.. ~ 

% 0/ 
;O 

37·66 40·70 
24·20 44·23 
21·40 ,11-()2 
25·60 42·38 
27·60 47·0] 
3·72 28·24 

-----------
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Rutile (oxide of titanium) .-~Pehhles of rutilc from 
"'' miles south of Dangin Yarying in ~peeifle grnvity 
fmm ·J.:ZD to :J.:n contain!'!! a lraee only ol.' iron. 

( 'assiteri,te (oxide of tin) .--.A small piece of peg­
matite from Baumgarten's fin([ at Lake Nnbheru con­
~isted of eassiterite, albite felspar, JnnscoYite miea 
and quartz. 

Allanite (hydrous silicate of lime, iron, aluminium 
and ccrinn1) .-A spreimen of a black glassy mineral 
received from \Yadclouring prons to he allanitc, 
whilst a pcgmatite vein from the same locn lity re­
eeinH1 later also contained a little of' that Yet'Y rare 
mineral. Jts associates are mierodine, qnartz and 
biotite mica, 

A·ragonitc.-Specimens of' crystalline aragonite 
slightly stained with a Iilm of limonite and giYing a 
strong reaction for strontium were receiYed from 
Turee Station, Angelo Creek. 

JJUneml Analys·is.-Complete mineral analyses have 
been made of the following·::..._ 

(a) ilfinemls.-Actinolite, Doweriu; Almandite, 
Ninghanboun; Andesine, Dowerin; Bio­
tite, Dowerin, Poona; Chrysotile, Meilga 
Station; Cobaltite, Havensthorpe; Corun­
dophilite, Ninghanboun; Dravite, Kelm­
scott; Leucophosphite, N inghanboun; 
Magnesite, Bamboo; Margarite, Gibral­
tar; Redonditc, N inghanboun. 

(b) Rocks a11cl Ores.-Corclierite garnet gneiss, 
Albany; Arsenical ore, Youanmi. 

(c) JJieteorites.-Bencubbin. 

E:~hiiJI:t,ion.-I was instructed to prepare a display 
of gold specimens, including the Golden Eagle Nug­
get, and other loeal minerals in conneetiou with the 
exhibition of loeal Jn·oducts held in the Centenmy 
L'avilion at the B.oya.l Show in October. 

The exhib1ts attracted eonsiclerable attention, but 
in a large number of case::; great doubt was expressed 
as to the genuineness of the big nugget in ::;pite of the 
l'act that it was uncovered and the pnblie encouraged 
to examine it closely. 

Sl•~C'I'fON lU.-~AGRlCUI./rU.Iil<"i, WA'l'JDH, AND 
SEWl<3HAGE. 

By A. J. Hom·e, A.A.C.L 

The total number of samples entered for examin­
tion this year is l,D12, a decrea:oe of 529 over last 
year. 'l'lteir sourees are shown in theta ble on page 5:3. 

Soils.-The num:bel' of soils received during the 
year totalled G1D; of these 551 were submitted by the 
Department of AgTiculture in connection with dif­
ferent investigations that are being carried out by 
officers atta(:hed to that department. The saline soil 
investigations by Dr. Teakle accounted for 138. An 
example of the mistakes that may be made by placing 
too mu('h reliance on grab samples was instanced in 
the case of samples submitted from a strawberry plan­
tation ( n drained swamp), on which the plants failed 
to grow or were unthrifty; five soils were sent in 
and the sodium chloride figure ranged from 0. 03cl-
4 .160 per cent. the pH ( Quinhydrone) 3. 65-5. 38. 
A sm·vey of the plantation (two acres in extent) was 
conducted by officers of the Agricultural Department 
in eonjunction with J\Ir. B. L. Southern, and 108 
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samples were collcded; the chlorine figure mngecl 
from nil to less thnu 0.100 per cent. in most cases 
and in only five did (he [ignru exceed 0.100 per cent., 
and thc11 the highest Jigurc was only (J.:l85 per cent., 
the pH ranged from il. 70-(). 38. Any opinion based 
on the iigures obtained fo1· the first set of grab 
samples would be contradicted hy the results of th(· 
organised surYey. The trouble appeared to be moTe 
a matter of drainage, ns the water lcn~l was only 
ahuut one f"oot hPlo\Y the slu'lnc·e. 

The use of manganese in agri<'ulturc was another 
inYc:sLigatioii i·OJHludcd h.v the ~Agricnltm·al Depart­
meut, 1111cl !J0 soils were submitted for the estimation 
of manganese, which ranged from a trace to 0. os:J 
per cent. Illn as :M:n,O, (IICl soluble). So far the 
field trinl riots, using manganese sulphate, are said 
not to show any marked improvement over those to 
whieh manganese l1ns not been added. 

Fer/,ilisers.--Of the ell samples received only 15 
were orrieial samples, ancl of these only one failed to 
emnply with the registered figures. The number ol' 
snmples taken mHlN' the FPrtilisers Act is consider­
a hly ies~ than in previous years. 

Fuii,!Jicides rmd Jnsecticidcs.-Ollly fonr samplek 
''ere rel·cin'il 1lnring the year. One of these, a car­
l,olie powder, mnnufaetnred in the Eastern States of 
Australia, l'ontaincrl phenol, naphthalene, lime and 
inert matter. '!'he ana lysis did not agree with the 
figures supplied by the manufacturers. This wns a 
very crude mixture, and the physical condition was 
very unsatisfactory, 15 per cent. being retnined on 11 

:~D mesh sieve, ineluding· some lumps 1/:z to % inch 
in diameter, eOlmisting ;.;uhst:mtially of naphthalene. 

Focldcrs and J(umen r'rm/rmts.-Fifty sample·:; 
WCI'P re<'ei\'ed tlnring the yem·; cl5 of these were in 
<'Onnec·tion with the inYestigation into the braxy-like 
diseaHe of sheep, mH1 were submitted by the Agricul­
tural Deparlml'nt for the analyses of the nsh. This 
work has not yet been finalised by this sec­
tion, ialtho11gh the actual cause of tho dis­
ease has been rliseovcred by Dr. Bcnnetts, 
of the Derartment of Agrieultnre. I<'onr 
smuplcs of fodder were subtnitied in (conneetion with 
the Cling·in ril'kets in ;.;hl'cp; these were nlso for il!e 
:uwlyc;Ps of 1ht> ash. The l\lm·esk AgTi(·nlturnl Col­
i<'!;<' H'n1 i1< fo111' fodde,·s Cm· analysis ns to their 
l'ei•ding Ynluc. 

Limrs, eii'.--Thirty ~mnples were received. Of 
1 hesc five were from <li fi'erenL eonsigmncnts of lime 
supplicil to the l\Ietropolitau .vVatcn· Supply Depart­
meut for use in the treatment of the water supply. 
Five were from the Tender Board iu connection with 
tlw a t;OI'P trentmpn1, the ba lmJCc of the samples being 
eal('areous sands. 

Waters.-There was n considerable fnlling off i11 
the number of samples received during the year, only 
814 ag,ainst J,6G1 for lnst year; G09 waters were from 
the :Metropolitan \Vater Supply Department, princi­
pally for dissolvPd oxygen dcterminations and reac­
tion (pH). 'l'he nsnnl quarterly hygienic analyses 
of all the hills sourees wc>re catTied out as in previous 
years. A cheek was also kept on the quantity of 
free chloriue that remained in the water after chlor­
ination at the rcserYoirs anrl pipe head dnms. Sam­
ples were eollccted on npproximately the lOth, 20th, 
and :lOth of cnch month nt King's Park from one of 
the reticulation mains supplying the city of Perth. 
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A partial analysis was made of the first and secon,l 
~am ples, nJl(l a complete chemical analysis of the 
third. '!'he results arc shown in the gt·a ph on Plate 2. 
'l'ho quality of the water from the resenoin; and 
pipe head dams is consistently good. 

'!'he nsnal samples l'rom Mnnclaring resenoir and 
1\:~algoorlie reticulation were receiYcd evl'ry quarter 
i'o1· hygienic analysis from the Department of \Yol'l<::; 
nud Labour. Eighteen samples from Giugin and 
Denmark WCJ'e snbmit1ec1 hy the Agrieultmal Depart­
ment. \Yntt•rs i:or stoek nnd irrigation purposes re­
ePiH~(l during the year nnmhen•([ 118, and, ns is the 
usual ense, a fair proportion of these were too saline 
to he of <my value. 

Sewa.r;e.- -The usual quarterly samples were re­
ceiYed from the sewage treatment works at Perth, 
Subiaw and Fremantle. A sample of sludge taken 
from the septic tanks at Subiaco, that wns to be used 
as a fertiliser, gave the following figures:-

:Lab. No. 5431 

Original moisture 

Analysis of Steam-dried material­
Nitrogen 
Total phosphoric oxide (1'20 5 ) 

Total potash (K 20) 

85 per cent. 

3·01 per cent. 
0·03 

0·086 

Mineral IJeficiency Diseases in Stock. 

Denmark.-Apm:t from Jinishing the work on sam­
ples of foddPr receiYecl during 1030, the ouly work 
done this year from this district was the complete 
ehemical analyses of six waters, taken from affected 
aurl llOIJ-n ffeeterl hlock;.;. 

({ in,r;itr.-'l'weh'e waters from J'om· diiJ'ercnt som·ep,; 
\''ere sent in l'rom this di;;trict for 0omplete dwmi0al 
mwlyse,;, the samples haYing been taken over a period 
of 12 months. l<'ive fo(lders and nine bloods were 
also received, the blood sampl('S were taken princi­
pally from affected lambs. It is expected that fur­
tile!' work will be done during 1932 on the annlysis 
of blood taken from nornml and aHected animals. 

F'orest1·y.--'l'he oJTicers of the Forestry Depart­
ment have noticed for sOllW years that seedlings show 
more vigorons gTowih on old ash lw1ls than they do 
on ordinnry soils, but eiTorts lo make up blends iu 
artificial fertilisers to giYe the same resulis have been 
nmmcccssfnl. Samples of yigorom; growing and nu­
thrifty tuart and mallet seedlings were submitted for 
analysis, together with their respedive soils. 'rhc 
figures ohb:incc1 did not, ou the whole, show any 
marked difference. 

Samples of soil were sent in from a pine planta­
tion in which the trees, i'inus rwliata, were growing 
well in some parts and in oihPrs showed dead tops 
nnd yellow foliage. 'l'he only marked dil'ference in 
the soils was that the salt content from the spots 
where the growth was good was in one case one-fifth 
and in the other one half of those where the plants 
hnd failed. Further samples are to be submitted 
during 1032 to check the above figures. 

Plour.-'rhc ten samples of flour received during 
the yenr were suhmitted by the local millers for ex­
amination as to the strength, gluten (wet and dry), 
and crude protein content. 

Bran cmil Pollarcl.-Only seven bran and pollard 
samples were received during the year for check 
under the Feeding Stuffs Act. In nll cases the figures 



found, althGllgh they did not comply with all the 
~;tandards srt down, were within the pennitted limits 
of variatioll allowed under the Act. 

Wlteat.--Two hundred and ~ixty-two samples were 
examined. Of these 17 4 were recei vecl from thq 
Agricultnral Department for the determination of the 
nitrogen and moisture content. 'l'hese are a continua­
tion of the experiments started last year, and carried 
out at the different State farms, on fallowed and 
unfallowecl land, using sulphate of ammonia in ad­
dition to the ordinary amount of super used. 

Thil·teen wheats were for milling, and the analysis 
of the iJour; these were for export purposes, and 
were submitted by the local agents for the Japanese 
buyers, who re(juire a certificate showing the hushel 
weight, moisture, crude protein, wet gluten, flour, 
bran and pollard yield for each shiprneut. 

l<'ollowing on the work that was started in 1929, 
samples of the f.a.(j. wheat from each State in Aus­
tralia were eollectecl and milled in the experimental 
mill, which has been reconditioned. 'rhe figures ob­
tained are as follows :---

F.A.Q,. v\'HEATf:l-SEAE-lON 1\)30-31. 

State 

Bttshel Weight-­
Declared 
Original 
Cleaned 

Moisture 
Wright of 1,000 grains 

Prodnots­
.Flonr 
Bran 
Pollard ... 

l<'lour-
1\'Ioisturo 
Strength 
Ash 
Protein (N x fJ·7) 
Gluten, wet 
Gluten, dry 
Colom· ... 

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

No1Y South Wales. 

fj!)~ lbs. 
60;~ , 
GO~ , 
12 · 02 per cent. 
4:3·17 gms. 

71·0 percent. 
l\l·S 

D·2 

12·79 
54·50 

0·79 
ll·ll 
;32·8:3 
10·77 , 
Excellent 

2664 

Victoria. 

71·4 per cent. 
19·7 
8·\l 

12·81 
54·50 
0·71 

10·:37 
:30·86 
10·07 
Very go~'d 

2665 2701 

South Australia. Wcstcm AHstndia. 

60 lbs. 
GO} , 
Gl} , 
11· 40 per 1t. 
:n ·28 gms. 

70 · 8 per cent. 
20·0 
!J·2 

11·75 
55·50 
0·70 

11·51 
:32. 6£i 
10·91 

Good 

62~ lbs. 
63~ " 
G4 , 
12 · 00 per cent .. 
4:!.·1 J gmR. 

70 · 7 per cent. 
1!)·7 

O·G 

ll·DO 
55·75 
0·71 

10·1-i 
:lo -:36 
1()-()j " 

Excellent 

Gmin moisture determined on cracked grain--being loss in l ltr. at l:30°C. 

Hoyal "lgricull,wral Society 8/tow Exhibits.­
Sixty-eight wheats were reeeivcd, more than double 
the number for last year. These are from different 
parts of the State, and after a preliminary exam­
ination hy the judges 43 were milled in the experi­
mental mill and pri:;Jes awarder] according to points 
given for the different milling and baking charac­
istics. The rhmnpion prize was nwarded to a sample 

oJ' Collleback from J\!Inllewa, with a total oJ' D2. 75 
points. The milling inyestigations were carried o 
by Mr. R. G. Lapsley, B.Sc.(Agr.), A.A.C.I., who 
also acted as judge in conjunction with Mr. G. L. 
Sutton, Director of Agricultme, and Mr. E. vV. 
\\'ibon, miller for the Peerless Flour Milling Co. 

A . • T. HOARE, A.A.C.I. 



To acco.mpB!lfl !he An11ttai lleporf of' liTe Covemmml Jlfinera!o"qist and Anai!J.s!: 
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DIVISION VIII. 

Report of the Chief Inspector of Explosives for the Year 1931. 

The Under Secretary for JJiines. 

I have the honour to submit, for the information 
of the Hon. the Minister for Mines, in compliance 
with Section 45 of "The Explosi \'es Act, 1895," my 
report on the working of the Branch for the year 
1931. 

'fable No. 1 shows the quantities of the variou~ 

'Xplosives impol'ted into the State tluring the year:--

TABLl~ I. 

The importations of explosives into the State dur­
ing the year showed an increase on the quantity im­
pOl·(ed during: the previous twelye months. Five 
separate shipments were received. On submission of 
samples from each of these consignments to the 
orricial heat test, satisfactory resulis were obtained in 
all cases. Tests for velocitv of detonation as ob­
tained by the "Dautriche" ;~1ethod were also satis­
t:actory, the explosives maintaining a reasonably 
high velocity of detonation during ~torage and until 
such time as they were issued from the W oodman's 
Point Reserve. 

Importations of l!J~;plosives into Western Australin 
during 1931. 

Explosive. 

Gelignite 
Gelatine Dynamite 
Blasting cCJatitw 
Permitted Explosives 
Powder- Blasting and Pellet 

Uetonatom (nnmhor) '" 
]<'nso (yards) 

Quantity 
in lbs. 
iiGi5,i\OO 
571\,250 
145,lf50 

20,000 
D0,72i> 

1,80ii,OOO 
1,087,200 

Table No. IL heremHlPr giYcs a tO!llJHlrison of ex­
plosives imported into \Y est em A usiralia during the 
past five years:-

TABL1~ II. 

Comparison of Explosives imported into Western A1tslmlia d1tring the past Five Years. 

1029. 1930. 1031. 

~----------- -~--------~- --- ----~---------

lbs. 1bs. lbs. lbs. lbs. 
Gelignite 663,000 640,000 337,000 413,500 565,500 
GBlatine Dynamite 428,000 487,500 40i5,000 ,~47,000 [)7:\200 
Blasting Gelatine 85,000 127,500 2:33,;'500 220,000 l4f5,l50 
Permitted Explosives ... 40,000 57,000 47,600 61,000 :20,000 
Powder-Blasting and Pellet 221,000 152,250 207,500 Jf50,000 H0,725 

Detonators-No. 2,269,000 1,480,000 976,000 1,075,000 1,805,000 
Yards. 

]'use (Coils) 247,280 202,500 :213,000 232,500 1,987,200 

-------~--

Table No. Ill., showing- the distribution of the explosives, is interesting inasmuch as the figures 
indicate a much larger percentage used in gold mining to other industries in which explosives are 
used:-

TABLE Ill. 

Distribution and Consumption of Explosives for Years 1930 and 1931. 

Gold Mining 
Agricultural and Land Clearing ... 
Government Departments, including Hailways, 

Public Works and 'Water Supplies 
Quarrying 
Lead Mining .. . 
Coal Mining .. . 
Tin Mining .. . 

lbs. 

935,000 
61,000 

28,500 
86,500 

550 
43,000 

650 

1930. 

I 
Percentage of 

total. 

80·85 
5·28 

2·40 
7·49 

·04 
3·71 
0·05 

lbs. 

1,820,700 
36,400 

:W,6fi0 
37,150 

150 
27,3f50 

200 

1931. 

I 
Percentage of 

total. 

I 00·98 
2·50 

2·0,1 
2·56 
0·01 
1·87 
0·01 



L1censes, as per Table No. lV., for the storage and 
Hale of explosiyes were issued during the year:-

TABLE IV. 

Licenses issued dtu·ing 1931. 

For Magazines on Government Reserves . . . 46 
For Magazines used by Government Departments 28 
For Magazines erected on private property 47 
Store Licenses for sale of explosives:-

Mode (a) 103 
Mode (b) 2 
Fireworks only 214 

Importation Licenses 2 

66 

Magazines and stores which arc licensed for the 
storage of explosives have been inspected wherever 
possible throughout the State, the number of these 
inspections being 149. It is pleasing to note that it 
was not found necessary to take proceedings against 
any persons for breaches of the Explosiyes Act. The 
quantities of explosives found unfit for use through 
chemical deterioration or otherwise was very small. 
Table No. V. gives a list of the explosives and the· 
<1nantities and the reasons for their destruction:-

TABLE V. 

23-5-31 
:W-7-31 
27-7-:31 

Place. 

Wiluna 
]1'remantlo ... 

do. 

Destruction of Explosives during 1931. 

Kind ttnd Quantity. 

lOO detonators ... 
200lbs. gunpowder 
45lbs. gelignite 

Hemarks. 

Dmnttgccl by water. 
Damaged by moisture. 
Chemical deterioration. 

With a view to determining the chemical purity 'rwo new explosives were added to the authorised 
and stability of explosives and their suitability for list of Explosives to he imported into or mnnnfac-
nse, the following tests were made:- tnred in Western Australia. 

TABLE VI. 

Tests and Analyses made cZ,uring 1931. 

Heat Tests 
Analyses of Explosives 
Fuse Tests 
l!'ireworks tests 
Tests for velocity of detonation 
A.D.O. 
Tests of detonators ... 
Miscellaneous 

600 
42 

417 
24 
39 
10 
56 
15 

I desire to aclmowledge the courtesy of the Com-· 
missioner of Police and his officers for the assistnncu 
they have given to the Department during the year. 

T. N. KIRTON, 
Chief Inspector of Explosives. 

Jth April, 1932. 

By Authority: FnED. WM. SIMPSON, Government Printer, Perth. 




