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ANNUAL REPORT OF THE DIRECTOR OF MINES AND 
'. GOVERNMENT GEOLOGIST FOR 1922. 

I have the honor to submit, for your information, the following rep';rt on the operatiolls of the Depart­
ment of Mines for the year ended December 31st, 1922. 

STAFF. 

Therc was no alteration in the personnel of the depar,tment during 1922. 

NEW LEGISLATION. 

An Act, cited as the Mining Act Further Amendm'ent Act., 1922, ~nd numbered 15i2, was passed during , 
the year. It was c()ncerned almost entirely with the rectification of errqrs and omissions in the existing 
·body of mining legi~lation such as 'had been experienced in the administration of these Acts. ,The chief 
amendments dealt \vith the following points :-

(1) The correction of definitions to cover all requirements 0'£ the Mining Acts. 
(:!) The provisi<;m of a mean~ of mining on re~erves subject to the l)rotection of public rights and 

privileges. i ., ' , - , . 
(3) The provj~j,!u of tenure by claim ~£ s",lt. and gypsum deposits pending the granting of a miseel-

'laneous lease over the ·land comprised in the claim. ' . ' " 
(4) The provjsion for the payment of the annual rental on leases of all kinds in advance. 
(5) The provisi~n for making regulations in accordan~e with ' the Acts Interpretation Aut, 1915. 
(6) The provision of the right of amalgamation of leases, so as to permit con"cntration of labor. 
(7) The provision of a specific statement that forfeiture of a le~sc ma v be enforced for breach of 

eo~enants even i£ rehtal has been received. ' J • 

I , ' , ' " 
(8) The provisiqn of thc right to a forfeited lease to the .complainant at whose instigation it has been 

found liable to forfeiture. ' 
(9) The provisi()n for the calculation of royalty on the basis of net profits for each period of 12 months. 

. I . . 
~ 

WARDEN'S OOURT. 

During the yea~ only one pla,int was filed and set down for hearing, as follows :-

Plaint No. 39.--iE. Oalvert v. P. Brophy and W. Hays. Olaim for the forfeiture of gold lCase No.] 168,' 
situated at Tarcoolal Plaint withdrawn. ' , 

GEOLOGICAL .INVESTIGATIONS DURING 1922. 

In the followi~i list Ilre mentio~ed the chief pieces of work which oCClIpied the time and attention of 
tl!e geologists, and r~ferences are given to the publications in which it is possible to consult those reports 
that have been made pub~ic :-

(A) INVESTIGATIONS AKO REPORTS CONCERNING MINER,,,!. DEPOSITS. 

The Governll1e~t. Geologist visited the marble quarries at Paris Creek and Macclesfield, and prepared 
a report, which has'.been publis]icd in Mining Review No. 35. 

The Govermnent Geologist prepared reports, with explanatory notes and tabulated statistics, for the 
nse of the Honorabl? the Premier, during the latter's visit to Great Britain. '. ' , ' 
. ' The same officer paid a visit of inspection to the borehole, . which was being drilled in search. of mineral. 
oil, close to American Beach' on Kangaroo Island. His report is to be found in Miuing Review No. 35. 

The D~puty Gqvernment Geologist inspecteri and reported on, a mica deposit in the hundred of 
Y~n~l!-lilla, alld ,an ,(jbcurrence of the same mineral in the hundred of Para 'WiTIa was rep'o, ted o'n l)y th e 
Government Geologist. " 

Visits were paid by th'e Governnient Geol;gist to the site of prospecting operations for lignite and 
, mineral oil, in the' n~ighborhood of Pt. Pearce, where a sha:1low bed of peaty material had been discovered. 

, .' With respeCt to ,a proposal to bore for oil shale in section 457 ,hundred Of K!Ldina, a visit was paid by 
.=-r---.:, the two geologists,' and adep~rtm~ntal' report was made. ' 
~ 'The 'lignite del)~sits near Morwell, iOn' Victoria,' w~re- in~pected, 'by the Government Geologist, \vho 
vi ~ited 'Melbourue ' id cOll;lection~ith fu~ther clrilling.eq:uipmerit·,to test ·the brown: coal deposits of this 
State. ', ' , . . 
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Consequent upon the report of a discovery of alluvial gold near Paratoo, a visit of inspection was made 
by the ' Government Geologist, The 'quantity of gold obtained at this place w~s quite insignificant, and 
prospecting was abandoned after v~ry little work had been d6ne. 

The Governmcnt Geologist and the Deputy Government Geologist visited the copper field at Dome 
Rock in connection with the proposal to create a reserve for mining and' commonage purposes. Their 
report was favorable, and a portion of the pastoral leases was resumed for the purpose mentioned. 

A confidential report dealing.lvitQ..!l}ineral .resources was , pr('I}~red by the Government Geologist for 
the Navy. 

Scveral visits were paid by the Government Geologist to the localities where departmental drilling 
operations were in progress, namely, Moonta, Clinton, Moorlands, and Noarlunga. 

A departmental report was furnished 'by the Government Geologist on the' inatel'ial broken in W'ake· 
field's quarry, in the gorge of the River Torrens. 

The Deputy Government Geologist made a detailed examinationo.f the Clinton lignite field, and mapped 
the western boundary of the Tertiary rocks in which the lignite occurs. This plan has been utilised i~ the 
scheme of prospecting by boring"an,d has been printed in Mining Review No. 37. 

The same officer made an examination of a quarry from which material is obtained for brick-making, 
,a nd ad vised the proprietor's regarding the. measures to be taken to overcome certain diffieulties. 

The Deputy Govl'rnment Geologist visit,ed and. report.ed, on (1, proposed sourc.e ,of road metal near 
Woodside. 

The Deputy Government Geologist spent much time in gathering information in the field with respect_ 
to the occurrence of , building stones in many parts of the State. The results of t,hese investigations were 
embodied in Geological Sllrvey Bulletin No. 10. 

(B) INVESTIGATIONS Cr,NClmNED WITH WATER SUPPLIES. 

The Government Geologist furnished a report on a proposal t() drill a bore,hole on a' proposed stock, 
route to the' east of Lake Frome. . 

Several reports were furnished on variolls proposals to put down bores or wells f~r water on Eyre 
Peninsula. The Deputy Government Geol()gist.dealt with one ~onc.el'ning the hundreds of Horn and Catt, 
which were visited' for the purpose'; and also with a proposal concerning the hnndledof Chandada and 
the adjoining country. 1'he geologists dealt, at diffen>nt times, with proposals t.o bore deep llOles in1;he 
vicinity of Kimba, in the hundred of S;neaton . . ' 

The Deputy G.overnment Geologist gave'advice with regard to an attempt to obtain useful water by 
1!0ring on Hindmarsb., Island, ' 

The Government Geologist visit.ed LTcolta and r~epaTed a departmental report on fl 1)1'01'08al to hore 
for water there. -

The Deputy Government Geologist reported with respe'ct to the further development of t,he, western 
portion of the Great Australian Artesian Basin. " , , ' 
, The Government Geologistprepared a relJoi-t dealing generally with Artesian Water iri Australia for 
the Australasian Association for the Advancement of Science at its meeting in 'Velli.tigton, New. Zealand , 
in J ammry, 1923. . 

The Government Geologist inspected and reported on the leakagc of water from the Baroota Reservoir,-
and on the qi.lestion .of sUH1lying Port Pirie with water from underground sources. ' • 

The same officer visited Coonalpyn, ,and advised regarding th'e prospects of. obtaining useful water by 
boring in various parts of the district, 

(0) VARIOuS INYBSTlGATIONS ,AN!) REI'ORTS:, 

Sumniary reports with regard to the lignite resources of the State were prepared by the Government 
Geologist for'the information ,of British and American inlJuirers ; , and the same officer furnrshed lUore 

,deta;'iied information on this subject to the Director of the Commonwealth Institute of Science and Industry_ 

A report 'on the ~rigin of sO,ils on lower Yorke Peninsula was sll}>plitrl by the Gover~ment Geologist to 
the Department of Agriculture. . ' 

In response to a request from New South Wa'les, the Government Geologist prepared,a detailed repo~t 
on the ,ways in which,State, aid is granted to miners and, prospectors in South Australia. 

_A_AU!nl>er of departmental reports were written by the Government Geologist to deal with-"The 
':"aIMatioll of n1iiHiral de'posits; the further probing of the lignite fields of the State by drilling; the investi~ , 
gation of sources of road metal ;' the enlargement, of the areas tb,at lllay be taken up under search licences; .r------: .... 
the utilization of data concerning altitude in 'geologieal investiglltions; the control of mine flotation»,...I~ , _ ' ~_ -_ 
legisI.at.ipn; the, equipment of a carboniz~tion plant to' deal. with lignite; and various applications ,for 
State assistance in ,different forms. ' , " - ", , , 

. - .. 
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·The Government "Geologist delivered a lecture, illustrated with lantern slides, be£orethe 'South':Aus­
tralian Chamber of" Manufactures in response to the invitation .of that body .. The matter c()ntiiiledin 
that lec.ture,- brought up to date by the substitution of later statistics than those available at'thetime of-
its delivery, is prihted as an appendix to this report". . . 

A memomndtim was furnished by the Government Geologist on the mineral exhibit to be prepared 
for the British EJpire Exhibition. .... . . -

The Governm~nt Geologist delivered a lect.~re l.lnder the auspices of the British Science Guild (m the 
use of altitude dat1a in the investigation of underground w.ater surpl)', as 'one of a series of three addresses 
q,esigned to iudicate t.he need for representing heights a8 well 118 length and breadth in the standard .Illaps 
of the State. 

The Governm~nt Geologist prepared a report on recent additions to the knowled'ge' of structural featu~es 
and land forms iIi South Austmlia for the Wellington meeting of the Austr.alasian Asso.ciation for the 
Advancement of Spience. . . 

. j ~ • -. i' . ?HE IKSPECTION OF MINES: . ' . . . .. . 

The Chief Inspector of Mines has furnished the following sUillmary report on the work on which he was 
engaged during th~ period' January to December, 1922 :.- . 

. Special visits iwere made to inany quarries, with regard to some of the provisions of t.he Mines and 
Works Inspection iAct, IJarticularly i;l connection with the dust problem. It is satisfactory to be able to 
state that quarry practice now with regard to the suppression of th~ injurious dust is lllueh improved and, 
in general, the pro:visions of the Act are fairly well carried out.. . 

The work of I sinl-.~ng a 'reinforced concrete caisson through the sand and water strata 'in ' order 
to penetrate the brown coal at Hope Valley was being proceeded· with by the company, and visits of inspec­
~ion were made durjng ·the course of this work. The caisson wus' successfully sunk to the coal, but certain 
difficulties arose, aha. the work was stopped for the time being. . 

The two slate: quarries, at Wilhlllga and l\'[intaro respectively, were inspected, work being actively 
carried on at each. . 

The guano 'cates north of Carrieton; at Buckalowie and Arcoota Creeks. were: visited,and a report 
thereon was puhlished in l\fining Review No. 36. The quantity and quality of the guano deposits in these 
~avcs not having fulfilled expectations, work has ceased. . 

I .. . . _ 

A visit was pa,id to the old Baratta m.ining field, where lead ore was being worked. The veins . were, 
however, of small S1ze, and the field was gradually abandoned again. A report was written on one of the 
prospecting shows \It this place, lLl1d was printed in Mining Review No. 37.' . 
· The extensive gypsum workings at l\Iarion Bay, at the southern end of. Yorke Peninsula, were inspected. 
A large pr(~u~.tiorl of rock gypsum is obtAined h~re, some of which is exported in tile erude state for 
manufacture into plaster. ' One company, however, has a factory on the spot, manufacturing plaster . 

. Visits were ina!cie to·the various lignite areas (Moorlands, Noarlunga, ~nkerman, &c.) and bulk samples 
of the lignite from!the two first~mentioned places were obtained at various times for experimental work, 
both here and in J);llgland. Details of some of this experimental work will be found in Mining Review 
No.3.. I . .. .' . '. 

The various bll'rytes mines at Noarlunga were inspected, and also a phosphate rock mine in the same 
locality. 

. A fin.e quality I~f clay is n:ined at Teatree Gully, not far from Adelaide, and the various workings .at 
thIS loeahty were VIS~ted and lllspected. . 

The old Delora!ine Gold 1\1ine, 'which after some years of profitable work finally closed down, was again 
opened up, and a ~auling and crushing plant was installed. These workings were inspecte~, as well as 
some new discoveri/es of gold in the vicinity. . 
· There ilas been a revival of interest in the Tarcoola gold field, and a number of men have been engaged 
in mining there: either re-opening SOllle of theforinerly worked mines, or endeavoring to locate new lodes. 
The various worki~gs were inspected, and a'visit was ILlso paid to Glenloth, another field where go~d lodes 
have been worked i.n the past, but no mining was being done at the time of visiting. 

'. . I . 
The Inspector 'of Mines, for tile same period, reports the performanee of the following work :~ . 
After a ci:msid~rable period of idleness work 'was resumed at tile 'Valla roo and l\'[Qonta Company's 

mines and plant. . '. . , 
A thorough in~pection' of the extensive underground worlqngs W8S: made-, occupying a considerable 

time, and all surface works, treatl)lent' plant,. smel~rs, &c., were also inspected. . '-
· . Various other mines in the vicinit:" were also examined. the Wild Dog, Poona, &c., arid a visit was 
made to .the Para~i Mine, Ardrossan: i~ coilllection with some plant on the mi~e. . 
. Th'a Hom~ward Bound and Westward Ho Mines; near l\'[amiahiJI, where a little gold mining is still 

earried on were visited. 
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Some matters respecting occupation blocks and rents at Moonta ~ere inquired into .and adjusted: 
Visits of inspection were made to all the principal quarries of the· State, building stone, slate, roacL 

material, brickworks, clay, &c., and every endeavor was made to ensure the safe working of these quarries . 
. and the proper carrying out of the Mines and Works Inspection Act .. 

S'I'ATE B:AT'fERIES AND CYANIDE ·WORKS. 

The following rf.'port on the opf.'rations of the State batteries and cyanide works has been furnished by· 
the General Manager :- . 

During, the. year ended December 31st, 1922, workhas proceeded as usual at the Government Batteries. 
and Cyallide Works. This work consists of the treatment of ore by battery, the treatment of tailings by· 
the cy~nide pr~cess, and the testing and assaying of small parcels for the prospector; not included as parcels.: 

In the period referred to 38 parcel~ of ore were treated, the .total weight being 732 tons 10cwts., for a 
return of g700zs. lldwts. 17grs. of gold bullion, valued at £2,353 8s. Id .• 

In the courSe of the year 316 assa-ys and pan tests of slllall parcels of ore:o£ a few pounds .weight, and 
ore and t!1ilings undertnmtment were made. The tot.al weight 6ftailings treated by the cyanide -process'­
amounted to 561 tons. - Of the total gold recovered, 6026zs. lOdwts. 13grs., valued at £2,073 4s. id., were 
recovered -by ama.\gamation, and ·59o~s.ldwt .. , valued at £276 4s., we~c ;cebvcred by ·the cyanide process: 
The average ;alue per ton of or~ t~e~ted for the 12 months w~s £3 4s: ild;,but {n.'1ewiug this ~alue it .. 
niust be. remembered that many parcels are not sent. in for their high value, but, being of' reeognised low' 
value, .are treated to prove their actllal.!~old content~. . . - -. . 

. The work carried out at State Batteries and Cyanide Works du~ing- the year has, i~ addition to the­
testing of small pareels for the prospector, enabled' a retlirn -t~ be ~ad~ to the prospector of £1,8S5 Ss. Gd. 
as proceeds on the treatment of the variou~ parcels of ore; added to ~he--fo~egoing the amount p~id over­
on account of gold bullion smelted and purchased, makes the total paid to the owners of £2,102 4s. 7d. 

During the pe~iod under review the department ha~ received froJ?'! the Gold Producers' Association a 
premium !J;veraging 5s·. 2·5d. per. ounce of standard gold, and this amount, not iIicluded in any foregoing­
figures, has been paid over in full to those having parcels·treat~d at State Batteriesand Cyanide Works .. 

The total value of gold bullion recovered to date at State 'batteries ~nd c)'iuiide works'is£98~64S 2s. Sd._. . . . ..... ~. . -'.' . 

GOVERNimNT DRILLING OPERATIONS . 

. The No.1 diamond drill was continuously at work throughout the wlioleof the year'within the Yelta. 
reservat.ioll at Moont'l., the holes d;'illed being numhered 33 to -36 in the series. Altogeth-er 1,128ft. of 
drj,lling were :completed by 'work on. one :shift daily. The results are described in Mining- Reviews- Nos._ 

·36·and 37.- . . 
No other diamond drilling was carried out, 

The caJy~ drilling at Clinton and Moorlands was continu~d; mid, owing to the demand for driils, a. 
third plant of an -ext.r~mt'ly porta~le, eharaeter was designed by the Engineer for Boring and purchased for· 
the. department. . 'r~is third drill, specially designed for shallow boring snch as was required at Moorlands" 
more than justified the expe<;ltations fonnulated before it was .put into action, and by its aid-the ·cost of 
boring was·lowered nmterially! and the;time conSLlmed in_moving from on~-bore site.to anoth~r was reduced_ 
.to a minipmm .. - .. 

-At Clinton .boreholes numbered 4 to 18 were drilled during 1922, the. total amount of drilling completed. 
ill these 15 boreholes.being.4,370ft: . . 

, At Moorlands 38 bor~h~les wer~ drilled, the seri~l numbers of these hoie~ being 31 to 6S. Altogether-
3,178ft. of drilling were complE'ted on this field-within-the·l'E'riod under review. 

At_Noarlunga., tliefil'st hole _bored with the modern calyx drill wa.s·numbered 6 in the series (the first: 
5 boreholes having been drilled mariy years ago), and was cllnied. t.q a .depth qf _387ft. 5i!}. _by the end of 
th~ year 1922.'· --. -. .. . ,- . - . . . . .'-i. _ _ .', 

All,particula:s regludjng the i'esults ·oht.ained by. t.hese drilling operations I1my hefoup9,.on,.eference· 
to Mining Reviews Nos. 36 and 37; . The:-data obtained- are recorded ill de:ta,iLin t4fls~ p·u.bljcations; '"b.ich 
fcontainalso plans showing the location of t.he boreholes _and' sections 6f.the:stnita travers~d in -eacl{ hole .. 
The Chief Inspector of .Mine~h~<rJrovided v:aluable.tables_ showing .the average ;resul:ts 9Qtaine'a i~el1c:h­
~fi~!d> :and _these figures ?ayet~e.utmostjmportance now-that ·it is possibJe .. t9 milclilatetlie axerages'on 'so' 
large a body of detailed informa-tion-.· .. . .-. - . . .." .. . . - . - -.,.. ,~ .. _. _ : - _ _ 

/ 
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GEOGRAtHlCAL DlSTRIBUTION QF . MINERAL. P~ODVCT.ION. FOR. ':rHE . . YEAR 1922. 

I'value ofi\iJ~eral l 
Production . 

I for 1922. 
Division and County. 

I 
Details of Prod uetion: 

~--------~---- ------------------.---------------------------------
, £ ! 1/ l/ / t/ / :1. ·Central­

Adelaide 

Carnarvon ..... . . . 
; . . Eyr~ •...•. .- .: ' . . :: 

Fergusson ...... . 
Gawler ...... . ... . 
Hindmarsh · .. : . . . . 
Light .......... .. 
Sturt ...... . :. ' " 

I 

Total. ... 1 •••• 

n. Lower North- 1 
Burra. •...... i •... 
Daly ........... . 

Kimberley ... , .. . 
Stanley .. . .. : . . . 
Victoria ...... . .. '. 

Tot"!..,, ~". 

:III. Upper North- I 
Blachford ..• ;.. . I 

DalhoueJe .. . , . . . I 

r 

9,065 Go!d, .£394; _I;"l.ry.~es, £5,639; magnesite, £387; talc, £225; clay, £891 
. . oe\lV,£50; . flint pebbl~573; phoBphate~06. 

i 22,230 · Salt, £2::=30........... . . If .' :... . . t/ ./ 
101,126 Alunite, £:!I\{; gypsum, £22,765; limestone, £27,080; salt, £51,Oil. 

371 _Salt,Q71.V V- : . ' .. : . t/ 
2,985 Gold, £1~ uarytcs, £98; phosphate, £2,772. 

£135,777 

£ 
557 

97,566 

£ 

V t/ / 
Gold, £9; ma~nesite, £54~.~..c / V V 
Gold, £11.3]2 .- Bilver.leadur.:S72; copper, £73\P55; iron, £109; clay, £194 

Ralt, £22 ,464V 

Derhy ...... ,' ... I ' 

~:'~~:ill~: : : : : ! : : :- II - ./ . / }J~~\ '7 ;> 
Hanson ..... ,; ... -V V r} 

Herbert ., .... ,... 66 Ochre, £50; magneait." £1 n. Q \:"" •. 1 

~~~~~ati~ . : : : ; : : : -1 -V \ 

Taunton ... "i'" 1_______ ",.IV \ / ' V 
Total. ... . ... ! £66 \~L \ v'// ei1? ) 

~---~------------I------------·~--------------------)~ r V . 
:IIV. South.EIt,tern- . £ 

Buckinghanl. .. ! ••• 
Card well •.... : . . . 
Grev ......... .. . 
McDOIlIwll .. , .! . . ; 
Robe . . ....... .. . 

Total .... ... . 

We.t.ern-
Bo.;;;a.llqnet .... '0"" 

Buxton ...... ,'" 
Dutferin ...•... . • 
Flinders ..... T .. 
Hopetoun .. .. ' ,' .. 
Jervuia ....... " .. . 
Kintore ...... .. . 
LeHuntc ....... . 
MR.nchester . . .... . 
Mu~!!ra.vf!" ...... . . 
Robln~on ....... . 
Wav ........ . · .. . 
YOI:k ...... ,, : .. . 

Tutal. ...... . 

-"I. Murrav Mallee-
Alb~l·t ....... ' . . . 
Alfred ....... : .. . 
Buccleuch ...... . . 
Chando9 ...... . . . 
Hamley .. . ; ' .. , .•. 
Ru .. ~lI ...... . ~ .. 
young ....•..• • . , 

Total ..... ... . 

·Out.3ide Countics-
North .......... . 
N orth-}~astern . . . 
North·Western .. . 
\Ve.tern iI!I' ....•••• 

2,059 

£2,0511 

5: 

84,3 . 

14,57:1 

71,3M 

£86,772 

£ 
-18 

309 

II 

£!I68 

£ 
350 
596 

7,310 

Total. . . . . . . • £8,2";(; 

1-

Flint pebbles, £2,O;",f).V 

~./ 
Talc, .£R4". 

7- t/ 
81\1t, £l~ yl'eum, '£14,555. 

Salt, £t:~~6; iron, £58,0 .. 8. t/ 

17 
Salt. £27: gypsum, £21. 
Gypsum, £30!1.1/ 

=/. 
Salt, £11. 

./. ./ . 
. Ouhre, £3,,0. -:- /' V 
Silver.lead, £.+';- Icopper, £591. 
Gold, £:yS; manganese, £(;t!!: barytes, £3~ 

Tot~1 value of mineral production for the State, £~ (e"cluding sull'flllric aci~:20 . p~ 
No. 26. . - . q ~ / I ~ 
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In the 'work meiitioned iIi the foregQing. report ail 'member,s of'tlie Deplii'tmept: ()(Mineshave horM 
some part. To them I would record my personal indebtedness and appreciation of the work which they 
ha.ve performed in the interest', of 'the commu~ity. ". 

I have, &c., 

L. KEITH WARD, 

Director ,of Mines, Government Geologist, and Secretary to the 'Minister of Mines. 

To the Honorable the Minister of Mines. 



, -
APPENDIX. 

j :MlNlNG -AND :rHE _lIIANUFA,CTURER.. , ' " 

'(A lecture d"J;ver€'<'1 hefJre t.he ~_A, Cham her of Mli.nuf..:ctufe •. Incorporated. by the Directorof "Hiles on August-nh,:l,)~~~ 

I 
amended t.o embody statist.ics-of I",ter date.) . 

GENERAL ,STATEJII"NT • 

. The ~ontribution of the mineral 'industry to all secOlida.ry industries and to all manufacturing processes is probably 
,J:!luch more ..,"tcn~ive than it is commonly thought to be, On looking over t·he membersbip list of the South Australian 
Chamber of lI'Ianufactures, one is strnek by Uuj large nuinberof 'firins directly engaged in, the manufact.ur<' of aorti cl .... of 

: ~ommerce from metallid and nOll-metallic minerals, And a , little reflection wit! enable, us t./) rea.lise that some of the . first 
al,tides manufactured in!Solith Anst.ralia; -.'ls ·clsc,vherc iii the world, wen" of minera.l origin. The factories'were not e-laborate 
in those days, which 10l1g preceded lhe period of European- ocCupMion, ' hIlt· at least they allowed t.he opcrati,'cs a larger 
amount of fresh air thdll many carefully-designed factories of reoent date. Far back in the distant past the Australian 
aborigines fashioned st.ohe impleme.nt.s from the fI~nt.,H of the shore and from tho easily-split slate-of the interior .. and those 
who lived near tho plal.'~s. 1_'( ')I~C'!l1rr(1nco fashioned more of these articles than W('rE" n("('Pssarv for their own immt:'diat-e usc', 

;This stage of culture co~tain5 the germ (If 1l1annfacturing, when nlun ·began to ~hap{' thr tllol~' f\·n.-l weapons tha·t have helped 
him, in his conquost of Nature, to rise above, the beasts. No m~tfl.ls w~re worked in t·he pe.T1Dd prior to the European occupn.­
tion,and no material advance w"'" D;lade. ,To-day .the case is very different; from the nature and eompl"xit.y of the demand;' 
of a -very diflere-nt. cult,lh-e. . . _ - - . - . . . 

Everywheru Lv-Ja.y lw\.: find the luanufact-ur('r, ('YC'n Whl~re h~ is not. dh·~('t.ly e nga.gE' . .-l upon t.he work of prodl1dng luanu· 
f:let-ure rl pr()ducts fr.om minprnl:1. nepf:'<rH.Jpnt, 0n the milling industry ·for hi!; iools. ~is fuel, and his lubricants, for the paint 
thfLt p~est'ryt:'S his' tinlb~rs a.nd his wa,ll~~}or the mt?ans of llandliil~ his' products n.nd c(m,Teying them tb his IllRl'kets, for the 
metal ('(,in~ wltkh he gi\rf'i; in l·x(~ha.ngc for raw luatcria13 a:nd re('('h"~s -for' m':Hiuf1('h)r(orl 'pr('i(hic't~, Jor mu('h of t.he mAt,('ria.l 
of which his .bOUSb i8 LOilt., (or the utensils tl}at prepare his Inea.ls 'and lhe'pJiti:'s'and 'dishl-ls nIl whi~h they are served. as 
w~lI a' t·h~ knive., fork's, n.nd spoon. of ~he t:"blc, The pictures itti,r ph'.>t.r.gra'l,hi; t.h'>it: ,,,lorn-tlie 'walls o(his homo have 
h£>en I,rt'part:l1j wit,h t,h4 aid of pi~mcnts a.nd chemical products ,vhi('h ha ve a: m'incral bHgin~ . This list Ijlight be c~tellded ' 
to an.J..imost unlimitpd dr:-grpe. flJT t.h E' ('ontl'ihut,iclTI I)f t·he mineral industry towards every part of the fabric of.modern civilisa-
tion is intimate and e-~s'entia.l. . . '" , . , .-, , . . .. , ... ' . , . . . ., ' 

So wide is Uw fidd (,f enquiry wit,hin \,,11i~h..we may wanCler. ana. still l(epp'sfriljt·l.Y'\vit.hin the IimitR of t,ho disem~sion 
of aspects of ruining thdt affect, the !lIatlufn.cturcr, tha.t \v(' n111~t· n(,Ms sp-lect 'arbitrarily' (:~rla.i,i ·l:Ipe • .:ific Ina,t.krs {'.Ir (·,,-,nsidera­
tion on this occasion: lAnd in deciding on the "articular phases'of miriing' th:1t arc of spec'ial ititerest t.o-CIay in South AilS­
tntlia. .. we turn na.tllra.ll,~· to thc stu.tistir.:'s of prodllnt,inn n.nd nsrtP-cially' to 'those ' of recent' years, Wt' find that~ of the tutal 
mineral prod\1~ti"n of A~lstr,;lia. to the end of la~o. South Austridin h"9 provi<\ed ahout· 3,$1 rpr ' o,~nt: . in vallle,:, but that tho 
contribution of this State has been larger during recent years. It ,vill be see'ri also tha,t, 'there is ti Vl~I'y uneven distribution 
of the mine~al wealt.h i!t the different cOlnponent parts of. the Co~·mohwc:i.lth: SOllth Australia ~ w.hich has yieldpd more 
copper than any uther State. has on the other hn.nd. proll':!ceu no apprc'cia.ble quantities of pitt1+-'r tin 01' 4'fI~ll. 1. .... eL it will 
"ery shortly assnme the Jeadcrehip in the total production of iron ore-t,hc -riline,'al'of greatest industrial value, The total 
value of the annual out1.:mt of minera.ls from South AURtralia ~ithin ree(~nt y('a'rs ~'n·m:p.1.rcs fri.\'or:i.bly ,viLh t.he C'orrE'spont:ling 
"alue, of the i:.rodllction from Victori", ,HId Ta.smania. although smaller ·t.hte,i t.hat of New- South Wale •. Queensland, and 
'Vest,Porn Australia, : . '. - . , . , '" , . _ 

Yet, interesting as th(,51f' fi g ures mAy he WhE"l1 t.hp. hist.ory rj£ mining is urirler·c6Iisidei'ation~ we Inust not atta.ch t,QO lunch 
importance to them. '1;he production of the past is not alway" an: iridication' of 'what 'remain;' 1.'0 be produeed. All too often 
has it been forgotten that the fut.ure of u- llliuf?' dfope-nd:; almost. entire.ly npcln ies' present reSer~f;'s of 'ore: and not upon its 

· past produetion. In In'ost cases the minera.I dt.pu:?it::; whi~fi iLro snffir.ientlj~ concentrated' to be the ohjef.'t.ive t:1f mining (Ipf'ra­
tions were formed by n~tura,1 a.gE'neies operating over vast periods of time. They 'are not I'e-newed whil~ we draw upon them; 
and what we ta,k p. Rway ft:'l:lu (':e-s, b.v jl1f'3.t that amount~ tht; tota.l quantlt.v ' available- for · hlll1H1nCO~sumption! .So we ahall 
pl'o('.ood t,n t·h~ ('()n~ir1erl1,t,i()n of the -present. status of the industr.-.v here' ; r.he· part which" it is' plaYIng in the indust.rial life of 

· the CunllllunwealLh; a~ld, abo,,-e all. some of the possibilities of [utUff;' expansion. . ,_. . .., <~ 
Brief m ention hasjbecn made ahc::t.dy of th~ -irregll1a.rity in t.hp. distributiun of luineral w?a.]th in Au stralin;. No )e~ 

noticeable arc theso fa("t·~ of (W"(' \1rrenc~ wh~u the Whole' wurhl is brought within ·the scopc of our view. Connt.ries, li~e indi­
'viduals, are not endmJed "Iik~. Antl therQ i. a markpc1 diff"r"nep hct.wp<'n t.h~ ext·ent· to which workable deposits -of the 

... different min~ralJ'l fH·~ . lh~a.lised. The Ore9 of some. mRhtJ~, sl1 (">;h :l,S 0npp~r~ iron, a.nd gold. are found -wide-l\T sc~.tt.E'r~!l ()VPT 

the world. Ot·her met,~lIic on~!; and minera ls. such 'a~ nkke1 (ll"CJ::, vanariiurn ores. and platinu~ ., as ~en a.~ some non··m·eta.llic 
, lnincrals. like the nlt.ra·t,t>:~ a,!)t11)utnsh, ht1Ve been Ll1taiucll,Irvu.l very fe".' loc.alit.ics in ('Omnl€iTC'inl .(luant.it'ie-51.' Rven wh~re 
, the'distribution is wid~, the o('CurrC'nc('~ ()f hlrg£' ami rir.h d('pn~i t s. ~lI('h as th()Re pf T<a.l~~nnr1ic. R,"o\{ en Hill. Mount Morgan, 

W"Jlarou and nic)Qota, Mourit' Bischoff, l\iollnt Lyell, Rn<l Tr"n KIlO)' , il.I""")(~"ption",1 and occupy strictly' limite,1 area., . __ The 
many smaHer (lr:-pqsit.s l()f ynel'Rllip orps. rl~y R.n imp0rt.fl,nt pn,rt in the a~,:!l'egate . but are relat.iv€"I ." ephemeral. ·Th<'r~· aI'S 

· othel' mineral deposits+-sl1ch ~~ the mineral fuels, the beds I)f lime~t,one ~hfl,lc 'and' 1!ypsulu-which occup,v comparat.lvely 
, large tracts of oountry,! but Lhese occurren~f.'o ~ 11.,180 are strictly IfmiLed by geographical boundaries n.nd. structural fe:ttures. 

Yet the lllt:1'0 ot:.":':LLir~lwe of tL IllinoLul uuputiit within our territory is not: saffi(: i">nt t.o en~nJ'f? tha..t, it· will be· worked. T'here 
· a.re a numbp.r of fiwt(lt~, whiC' h rl€'tf"rminl' whe=t.h p.r or not any part icular mint?ral ()('(>l1rrf'.n("'~ -is ('\0mmer(~ially available to 
· proyjdc the raw m:lt.('rli ~ 1 \19('0 in m~nll.fa('tt1n~, . 0hie-f ft ,mnn .~ t.he3e ffl.e~,ors are':- -, 

(1) G(()'jr,.--,ph ir,t7 p,) ~ition. -" Till' ad,nal I ... (·:tt.i. '11 must r('~'civ(' ,:-afl' (.] I l.'j)ll:::tidcrat·ion and tho ·C'ost. nf t.r:l.llsport. t,n thf:' market 
-' or m;:a.rkets, Actunl aqd possihl\.: ljn ~s of ~r.unSl}0rt IUU5t be studied, 'Hot only for ' t.hf".rl.epl).~it. llnrif.'-r review, but a180 for 'uther 
· de[lo8i~s of like charactel' close itt hanil,_ and fur tlcposits cont.aining supplies of higher grade that may be able to compete 
l in spite-of the handiea.'p 0(' (lista,lwe .. " The improvement oLtrl1nspol't, s,yste·ni.sand the Lowering of fr:pight. ra-t,Bs may induce 

future cUlnpetition from soprr.f'~ nnt now j:lupp1ying the markets. The study of the gPllei;'a.) geographIcal distribution, of 
1l1any products is t,h('rsf()ft' impt"rclt.iv~, and this i~ a.1I t.he tuoro noeessar.-V in the case of minerals which have a low Ino.netary 

.' vfl.1ue per tOil or p F!r ~ubic yard, 
· '(:!)' TTII ' ("II(r~~ctfr L~)if f,l flftlif!, ('f ffl,· TJl'11(18it~ -'rllt' Il;1tllro" ' ,,((,v(' r," mtn'-~ r'lj t)('(,;,ll' t~(>n('(' mU'$t hI;' tlt't~rmin;:-d ~p.pa,rat,ely, 
~o gener~lis:1tions nrelpos~ible" The ID€"tals, fnr . f.'<~A'~lplo~. fwe recovered' by·the t,re:1.tmf-'nt' of f~itfDrl:'.nt. ' l,il1l.i~ · nl Ir:,!nerab. 

· So~o of thes~ are more. easIly a.nd more ch ealJly t.rL!ateLl t.h3..n. · (,thl7r~. RomC' a.1'(, far fI('h.:-r t.han nt.hers, $om('>; (,Ant-A,ln ci(1lc~ 
· tedous in.gredien t,s ~vhiph must Le l'c!lloveJ. at l2011~i.i('rabl<~ L'XI .. "',~gu , (If '."hir.h call for special mct.3nnr~i(,:.1.1 t·rpat·m~nt. ...I\:nd 

nIl t,he~e c-hara('.tt:'~r:.jst.it:'s. ~f any given dE'po~it, Tllust hB ~ompared wlth'J,hoso of-othel' lleposlLs Irutll ·whicn· th~ sa.mc 'products 
, ~e oht".lirHl~l?)e. ~~€" l1at~lff' I)f t,IH': ' ·'H'· n,(I,l i~, ~ probablc !!erJlluucne C' of .<,hn-r:tct.C'}' Il1tHt he ~')n::;iri l:' re,l f,'nn1 t·lI€' vi~wpoi~t 

of the geologist-a s, f4r eX.'ltHL'["', ill ' t,hl~ (,:1S(~ ('f · th4.'-,("nrl'l(~r orcs l'ihkh .'1rf' \'('r.\' difft:"l'C'nt- in ('om:'l)~it-iI)Ji n("nl' t,h,. Ol1t,(!l'OP 

from the d<"Plwr part .• of t·}", snme ll)des helow wn.tN-lovi'1. - ' 

'~ . " (3) 'TJ,cSi=r'(,j il) TJrj';',,;,,-it, is "l~,,:r that the ('xt<'nt. o'f t,hc di'p"sit. in kn~t.h. hr" ,dth, ~itd depth. is "' fao t or of basal 
.' significance, .sinc.:o ~ll adequate tonnage must" be availabl(> hef0!f.: t.1h.~ 'in n:'·sf.iHl"!'nt of t h(" n(>'('~~s~ry (,,:1.r1t-:d to ensnre low co~t8 
[ of prO(hlCtion~ beneficiation. and _manufacture is justified, Tht?-ro' are; for exampl~. ma,ny known 'deposits of iron ore 'in 
· .soutn Austr~lia, but o~1y ' thosp. of . lron·K~lob anu tlie :l\lidJ)eba.ok RArngc are of t?uffic,ic,ntly la.r6esiz€' t ,o 'receivA ~E\riou!=O ('on· 
.. fi.ideration- as ~ul:'-rc.~s .of 'o~,e for a· Ill9d~r~ sfE',:"l-ninking pla.n~ .. ' Many failures in·.the tre3.tmcnt of eOPIJer OrE'S in the Flinrlf;"~s 
; .:#.~:Qge 1;l~y,~. ,been. nn~·to t,h ,e f':r:ec.t~nTl. uf tl'e:l.hnent plants beforL' the i'll' iIii~'S \V.ero opened up and enongh or~ proyf>rl t·()'t"mmre 
; .eont,inu!=n~s~ ~m~lJing: .opeT.:l.t.ions, · 'rh ~ f't :l~1;(, 'fn.rt-OT ma~~ d('t('rminC" whet·her 'or liot t·h E"rl" is j~stification ~for' obtaming,· tlie 

elaborate and expensh~e machine'ry required for -stripping ovc'rlnlrdeIl 'a.nd n:iihi~g 'lignite ' by Opt:Jl : c~t 1~'letf.1:uds. 'A Tela.t,iveIy 
small deposit of a rare ;mineral may be workable, whereas the cominou' and 'le,h Iiighly:prieed 'min~r!i.\s"are· not worked ·unless 
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(4) The Mark~et o-r Dema7!d.-Thc populntion of a country and. the nature of jts indust.ries determine the demand i!1 
the case of all those mineral products which do not -find their way, by export" to the larger markets of the world. Arid for 

.. many minerals export from Australia is not feasible; since 'the ~Orla.'8 markets can obtain adequate supplies from nearer 
sources. The geography of the markets must be studied together with that of t,he main occllrrpnces. 

It has been found generally that the demand for minera[s inoreases more rapidly t,han the population. 
In the case of several minerals the demand depends upon the coexistence ofJ)thers within reasonable distance. Thus 

fuel and ironstone; clay and limcstone; salt; fuel, and -limestone a-rc- mutually ·-involved in the iron, C'ement, and alkali 
industries. .on t,he other·hand, t,he lack of demand has curt,ailed recent, prospect,ing operations in se[Lrch of opal; . and general 
industrial depression is at onee reflel'te(l'in the metal ma.rket.· ~ . . ' 

(5) Water, Fuel, 'lnd 8I1rpli",.-l<'o~ ~any'm~taliurgical prot'esses as' well as for human consumption a reliable supply 
of water of good qualit,y is essential. In regions favored witha larger ra.in ,fall t,han Sout,h Australia this factor dops not 
I;tssurne such important proport-i()ns, but, it, cannot be overlooked here in any proposals for ppprations 011 a l(trge seal<: .. 
, .' So many processes eall for water that the mining industry.cannot do without it. Special.dry methods, like that of 
'~rY-Qlowing ·for gold, are of limite? appliC'at~oI) onl~~; The larger industrial_ a;.nd manufac~uring cent.res wilJ be IODated ·in 
/loll cases at sites where water is' obtainable. 
~ In 'some- +rf;>motf;" localit,ies t.he qUf'st.ion of firewood or ot,he~ fuel is a 'serious one, and t,he ('(1st of "o,?t.aining food a-nd at,ore"s 
.~~ay _ma.k~ an appr~ci.a.ble increase in. the cos~ of. working a llline. 

SOUTH AUSTRALIAN MINERAL PRODUCTION, ACTUAL. AND POTENTIAL. 

Appl;};'ing 't·hese ~~nei'al eOllsidf-'I'at.ions t.o the mi~ing problems of th~ State. we shitll arrivp at· a he-U·pr· underst.anditlg 
-of our. present. pns.ition R~ pr0ducers of minerals, and our opport.llnit.ies of incrrn.sing production 'from our reserves. 
. The mineral produot-ion in Sout,h Aust,rali" during the t-en.year period Hll:)·1 !l~~ is shown in the follOWing table :-

. Quantity. Value:' 

Gold ...... , ..... . .......................... . 
Silver ......... , . , .......................... . 
Silver-h~:1d oro _ ............................. : .. 
Copper ............................. . ......... '. 
lrOIlstone ................................... . 
Manganese ore .............. -.... , ............ .-
Molybdenite ............................... .. 
Tungsten ore ............ , ............ '.' , .... . 
Radium: ore ................ ': ",' '." ..... .. .... ' .. . 
Asbestos ................................... . 
Alunite' ...... , ........................ : .... . 
~arytes .--...... : ............................. :. 
Talc .. : .............................. ' ........ .. 
l<'elspar .......•........... '.' ....... , ........ . 
Fireclay and Pipeclay .: ....... : . ............ . 
Gypsum ... , '." .......................... '. , .. . 
Kaolin ......... ' ...... : ......... : . ...... , ., ", 
Limestone .............. , '.' ................. . 
~fagne8ite ......... : ....................... : .• 
Mica ......................................... . 
Ochre .................................... : .. 

. Opal ...... '.' ............. , .................. . 

~~~;p1~~~I~~~k' :::::::: :::::::::::::::::::::: 
Salt ........................ : ............... . 

'Soapstone ...... " , ......... , .................. , 

48,5:23 ozs. 
20,515 ozs. 

1.680 tons 
. 53,00) tons 
2.354.383 tons 

5.185 tons 
. 1 ton 6t cwt.s.· 

1 ton 1 t cwt?, 

28 tons 7 cwts. 
373 tons 

10.!l9:! tons 
• 936 tons· 

4 tons 
18,790 tons 

253,518 tons 
. 19.033 tons 
575,817 tons 

2,01-2 tons 
37 tons 10 cwts. 

1,189 tons 

8.193 tons 
5:),:132 tons 

640.971 tons 
515 tons 

£ 
206,113 

3,092 
:ll.l98 

4,853,845 
2.606.407 

43,211 
527 
127 

9,521 
376 

1,,321 
34,995 

3,916 
8 

12,226, 
209,401, 

32,012 
J!18,071 

3.637 
337 

__ 4,506 
52,4.2;) 
30,457 
72,620 

1.0'47,929 
70;; 

This' procI,uctlvit,y is dist,ributf",rl QVf"f a large part of S0ut.h Au_stra,1ia." t.he far nort.h-west.er~ por~ion alone offe-ring n.o 
··contribution to the output. . 

" Taking some of t:he ~inerals separately, we find Inany'features of int.ere-st. , 

, G~ld.-Although the gold production of So:,uth Australia has b~en at, no pe-riod large-,.the fI('Ct1rrel;(,p~ are WIdely scattered. 
Thp nlluvial fieids of Echunga. Tf:'l'tulpa-. Rarossa .. ~nd "Plnolno have given an output that: is large in ('I)ml'ari~ori wit,h t,he 
produc0 6f lodps in: t:hf'ir vicinity. 'Vit.hin recent yenrs the chief sourcE' of gold has hef'n the copper are of Wallaroo and 
.~-I~onta, froQ1 wh~ch it, is reeoy-ered by smeltipg followed by el~ctrolyt,ic- refining. Latf'ly there has Iwen increased activity 
at. Tarcoola, C"ons€'qu€'nt upon the subdivision. of a large.an:-a more suited to t.he operations of ~mall part.ies than ()f a la-rge 
company. ... . 

8ilvQr (Ind L'?,ul.-.. rrhe future producti!Jn" of these metal:? will he stimnlated hy" ~.he rt"vi,:al of act·lve smelt.ing at Po'rt 
Piri.c, so unf0rt,una.t,ely idle- at a. tim~ when t.he me-t.al marke-ts wpre sIJeeially favl)rablt:". Very lit·t,le w(ll"k indee-d has heen 

· dOlle on the lodes lately discovered at Eukaby Hill. Some silver is recovered from the copp"r ores of Yorke Peninsula .. 

(!npper.-Of the t,otal vnIne of t.he wh()lt"' mineral 011tpUt, from Sout.h Aust,ralia., Bin('c Tflinillg .("omme-neer! a.nil up to t.he 
end of Itl:!~, oveT HO peT ('('nt. is du,€'! to (,-OPP€'T ores. "FntH 1919 ('orper nlaintained its ~~a.d in t,he value of t·h€' annual IJfochrc­

"tion, but hn.~ bepn di~pla(,f:>q from t.hat date. A considerable proportion of t.he ~?pper wQn -hith~rtohas bepn from the 
oxidised ores found at shallow depths. The many mines of t.he "F'1inders Range ~r(' all shn-How, ~nn none J:1av:-e yet sho~n 
promise Qf p("rmanf'ncf' in depth. Rt.ill there is a ('onsioprable tonnag(' of Qxidisf'd" ore, not StuUable for conf'entration by 
ordinary-methods, in the 110rthern mines awaiting t.reatment, if st1('('€"ssful met.hod~·_('an be devised at_ a cost low" enough to 

"llcrmit cOlllInereial operations. : " ,_" .' , 
· ·The great, min~s of Wn.llaroo and Moont-a produced 131·7 pcr ccnt,. of t.he total 00pper prod.uet,ion of the Stat,p up to the 
end of 192::.? Th_E"ir recent, failure i!';. due, not to the C'omplf:."te- exhaust,ion of t,he OT{'- bodies of !lonna} grade, but to 'the 'increased 

.cost of production d!,e to the combined influence of many fact.ors, and t,o t,he fall in the prioe of copper. It was no louger 
· possible to rai.e the grade lOf the are treated to balance tht> higher (,o'sts and the fallinp; market. 

Th" pro~peet of "'. bctter pricc for eopper is not h"pcful, and t,he whole produetion of Au~tralia "an have lit,tie effect 
Qn the,wo,r1d's market.; which will be governed by t.he output from t.hose count.ries t,hat·can se1l profitably very large quant.it.ies 
~ta. low pricE". The rat€' of pronucti0n of. COpPf'1' in t.he world has inC'rf'Rsed more rapidly t.han t·hf'!-t,_ of Rny other In€'ta.l 
except- a.luminium d !Iring th~ llast. ft'w def"'ades.. 1;"he B:hnonnal economic ('ondit.ionf,J of t.o,day, ma-Kf' j~ impossible, to sa.y 
whether any check in the demand was pcndil17 in 1914. Now the nrrears t" be made up are t>xtensive, but returning pros­
perity'alone will 'reviv,eo th~ demand al,ld rRi~e the price of the metal. 

1 ron.~South Australia is fortunate in the ·possession of the largest and one of t,he most accessible iron are deposits of 
the Commonwealth, but unfortunatE> in thE" ahsf"nct" of {'oke.making ('oat The ore has -t-h~refore gone to the coa,lfi€'lds of 
the HUliter Riyer Dasin, whi~h is, moreover, nea-rer t.o the centre of populat,ion of t,he contin'ent t,han any part,·of·this State. 

· A. detailed 'aecount of,the greut.·indust.ry·that has been built up at Newdast-Je with the raw iron are taken from Iron Knob 
: has been presented' to t,he Chamher of Mimufa"t\ires in H121, and needs VPry little amplification. It. should be remarked, 
however; that the r .. rent silr>'ey of the field by the Deput,y Government Geolog!stindicates that, the'rewrves are probably 
much larger than was formerly ,,"timated. Mr .. Jack places the probable reserves of 01'1' .in the Iron M()narch and IrOll Knob 

· at l3:1 million toris, with an average content of 63·04 per eent. iron, and those of the adjoiQi.ng depqsits in the lIfiddlebaek 
,~3:nge at about. 3:? inilli:m tons of slightl~higher gradc: . ,. ,. 
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c · . Manllane"e.~Mang9.nese· 01 higligrade· is 9~tainable in large quantities froin Sou·th 4ustra,iilfu deposits;· ·IJUt ·o·ur output 
within recent yeMs has. been sma,ll. The uses of manganese .should be, examined first of all in any a,ttempt to judge the 
future productivity· of t.he State in regard to thi. metal. The steel industry consumcs over 90 per cent. of tha total o!'tput 
of the w.o.r.ld, and thc d~mand is increasing. A few special alloys contain manganese;· and there. is a demand for the high: 
grade ortl ~9r the'."allufa,cture o~ chlorine and bromine, for .corrccting the greenish color in ,glass~ for making ~ry' ba,tteries, 
for ImpartIng speCIal colors to gl&ss, tIles. pottery. a,nd bncks. &c. The use governs the speClfic&tlons under which the crude 
ore is purchased. The steel producer neeU. a high mctallic content of manganese a,nd a low content of phosphorus. The' 
chemical maimfacturer ra'l uires as much oxygen as possible· and freedom from any impurity that· will cause waste of acid. 
The dry.cell maker req\tires high.grade ore free from iron antI chlorine. The ore used to decolorise glass should carry less 
than 1 per cent. of iron. . . 

The largc consumdtion in the steel industry has governed the world's· production of manganese, and the m~p of the 
distribution of manganese deposits must show also the chief ccnt·res of st.l'l'1 pl'Odu(·tion. . 

The greater part o( the world' s production prior t'; the war came from the Southern part 0·£ Russia, to the south of th" 
Caucasus mountains; from India; and from Brazil. It is considered likely that these sources will provide much of th" 
world's future supplies for very many years. But a recently-discovercd· deposit of large· size at Dagwin, in the Gold Coast 
Colony, i" already contributing a large tonnage to the steel furnaces of Great Brit,ain. . . . . 
: Australia has qUitela number o.f deposits, of which those situated Ileal' Pernatty Lagoon on the· Transcontiuental railway 
are not only well Bituat,ed, ~ut also of high grade. Some special gran"s· have found a ma.rkct. for ehemical work and 'glass, 
making, and a very large tonna.ge of ore suitable for use in steel maunfadure has been proved.. The st,eel works at N eweastle 
will probably draw supplies from this district in the future. .. ' . . 

Thc are may need iwashing to rid it of the salt which· is objectionable when dry batteries are made from it., but thes" 
deposits should provide; the raw material (to bo mixed with South Australia.n graphite) for the dry batterie~ ' of Australasia. 
In the United States 2'1,000 tons of manga,nesc arc are used annually for this purpos~ alone. . . 

Allfnilc.-South Alistralia po.sesses large supplirn of high.grade.alunite which appeared at one time likely to be in great 
demand as a source of 'potash. The fortunate outcome of the 'Var, however, dcstroyed the almost complete monopoly of . 
high.grade potash depo,sits hy Cermany. At Mulhouse, in Alaace, there is a deposit estimated to contain 300.000,000 tons. 
of pure potash, which Was once under German control, but.is now in the hands of the }'reneh. This deposit. discovered in 
190,1" and tested by th6 Germans, waa permitted by legislation to produce only 4 per cent. of the total output. of Cennany. 

It is now conside~ improbable that any· alunite deposits will be used primarily as a source of potash in successful 
, competition with the F'rench and German deposits of. Alsaee and Stassfurt. 

The chief use to b~ made of alunite will be to make alulIl and aluminium sulphate, and possibly. to provide alumina 
for the production of th~ metal aluminium. A limited amount may be burnt with lime for horticultural use, and this practice 
has been followed by o;ne cnterprising firm in South Australia. 

Ba.r!i1cs.~The Souih Australian deposits of barytes are qllite the most important in the Commonwealth at the present 
time, and the 'luality df the material. placed on t,he market is ·,·ery good. But it must be remembered that the supply of · 
such high-grade barytc$ may not be tmtficient for a long-continued deuland. \Vc ~hl)uld be preparf'ld to maintain our supply 
by treating the second-grade barytes with acid to remove the iron oxide. This treatment is necessary throughout t·he 
world, a·nd will certainly be necessary in South Austra,lia in the futUl·e. It is nnwi.e to delay t,he preparations for dealing 
with the second-grade ore until the Bupplies of picl<ed are of higher grade are giving out. 

Gyp''Um.~From our coast,,1 <lcposits of gypsum practically the whol" of the raw material for t.he plaster factories of 
Aust,ralia is being derived, as well as most of the gypsum \I~"d in t,he manufactn"" of portlnn<l (·~ment.. O"r "upplie" are 
large, and plaster of pal;is is being made at Port Adelaide a.nd at the extremity of Yorke Peninsula.. A con,inel'able quantity 
of gyp.um is exported to the eastern States. >'outh Austroli" supplies also the gn,slIm that is nsed as ,. land plaster" for 
correcting "oils overch~rged with black alkali. There is comparatively litt,le demand for gypsum as a manure within olIr 
.o:wn borders, save. in tl)e irrigation . settlements. along .the Riyer ,vlurray. 

TIle deposits of lo*er Yorke Peninsula and the coast near Fowler's nay are so large and of such high q u':lity that they 
must retain their position as the most important sources of gypsum for the Commonwealth in the future; .and it is hoped· 
that tbe .\!ypsum will 1)0 manufactured·into·plaster in our· own State in ever increasing proportion., CR·ther than,exported 
to the other States. 

Op"I.~Of all gems tpere is none that surpasscs the opal in beauty: Yet the demand for ·tbis wonderful mineral has 
never been so slack as (l.t the present time, in spite of the fact that there is very little obta·inable elsewhere than in Australia. 
The field at Stuart's Rilngc is the most prolific of all the Australian districts from which opal has been obtained, a.nd only 
a very small portion of the known opal-bearing country has yet been tested. Tn onmmon with a.IJ other gems. opal is now 
difficult to dispose of b'ecause of the reduced purchasing power of all communities throughout the world. \Vith a return of 
prosperity the recoverY, of the market may be expect-ed. . . . 

Phosphate Rorlt .. - The IRrgt>st contribution to t·he domestic production of pho.phate rock in the C~ml1lonwealth is made 
by South Australia, wllere the deposits arc distributed along a belt of country' over 200 miles in length. from Myponga. in the 
south, to the district rqund Carrieton in the north. Selected are of high graue (over'60 per cent. tricalcie phosphate) is sent 
to the superphosphate ,actories of Wallaroo and Port Adelaide. but a la.rge tonnage of lower.grade material remains unused. 
With the object of finding e:market for this m>Lterial, the co· operation of the Department of Agriculture has enabled a start 
to.be made With experimental tests designed to find whether the low-grade lime ILnd aluminium· phosphate·have a commercial 
value sufficient to pay the cost of mining and very fine grinding . . The application ·of this finely.ground raw phosphate rock 
is to be .sought in distri<;:ts with over 20in. of annual rainfa,ll, and the cost of mining ",ud crushing must be kept at· the lowest 
·possible figure to allo~ profitable exploitation. , . ' .. . 
. Salt.:"":'One of the most important mineral products of the State is salt, which is the vcry basis of many chemical industries. 
We owe our pr¢domin~nce in salt production ~o our cliInatic conditions, and no artifice can deprive South Australia of its 
natural ad vantag<;l in this respect. Hitherto most of the Bait produced has been whn by scraping the dry lakes after the winter 
rains have been evapo.rated by tue summer sun. Within recent years a considerable qna.ntitf of .... It has been obtained 
by the solar evaporatio,n of sea·water at the hea.ds of Spencer's Gulf and Gulf St. Vincent. '1 h" production has been limited 
by the demands of the ,Australasian market, for it would be possible to obtain vastly mOre salt than call be consumed at the 

.p~esent time. Many ritillions of tons of salt are known to ·be available on .the surface of the dry lakes alone. . 
The chief hope fori the future expansion of this branch of mining indllstry lies in the establishment of the alkltli industry 

in South Austraha. . . 
The world' s produ'otion of salt at the present time is appro]dmately 1i,000,000 tons, and its Significance to industry is 

enormous. To quote ·Geotfrcy Martin :-. . 
" From salt astbe parent substance, there spring ·huge industries which are concerned with the manufacture of sodium 

'sulphate, hydrochlori~a.cid, sodium ca.rbonate,. caustic soda, chlorine, hydrogen, &0. Out of these industries, in their t~rnJ 
spring the industries cqncerned with the manufacture of soap, glass, glycerinc~ dynamite, and other nitroglycerine explosives, 
bleaching powder, chlora.te3, &c. These products· in their turn form the raw materlalsof great trades, which nUllify U11" 

into another in a way which is difficult for thc non· technical reader to realize. For example, a stoppage in our supplies of 
s .. lt would cripple tho house· building trade, because window glass would be unobtainable in quantity, since sodium sulphate 
or sodium carbonate are used in glass.manufaotl'ra, and these products are derived from salt. The production of explosives 

'would suffer beol<use glycerine (and incidentallY·Roap) would cease to be prOducible in· quantity; and so mining operations 
'wou1d become diffioult, and ·co .. 1 would ·become dear. The textile and paper traues would be crippled, beca·use bleaching, 
sizing, cheap soap for rscouring, and other chemicals-a.1I derived ultimately from salt-would ceMe. to be obtaina.ble ·in 

·quantity_. : These .tra.des·_would react Oll other trades in a way altogether difficult to foresee." . . . . . ~. . 
. . .. Apart from· the· mJtakand minerals that h",,'e already contributed to ·the mineral production o~ the State, some menti9n 
should be made of Bonie mineral snbstanees, of which important ",..,rves e)<ist within our bord.er~. and which seem desti,!ed 
to appear in future st<).tistics of production. 
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: " c . Gmphile.-Th., more valuable ':variety of graphite I!'nown 'l~ ~' fla.ke gr"'phite "oecnrs in ~his State, ·but ha,s nc>t·yet been 
wc;>rked on.s, ~ol)lmercial scale, 1.'h~ best ueposits knowil here· are those of Eyre P"ninsula. . ... 
. ' Thi" mineral is userl largely in the manufacture of rt.frnctciricrucihles {or the heat trea,tl)lent of many met~is and alloys, 
Hence; though during the war it w.as in gr9at demand; the market has weakened with the gener",1 uepression in metal mining . 

.. .. . It' has been shown by ';'ctual e\'periment that South Australian gral'hite gives results as satisfactory for thee. manufacture 
of?ry ,- c~lla as does the high. grade .manganese ore occurring ,,:t Pernatty Lagoon. . . '. 

Sub·RiI"'''''Wli.S Coal (md Lign;le.~The mo.st= important thing to find out about a newly~discovcred . coal seam is the 
type of coal'Tepresenterl .. T·here 'a·reo Vf?!Ty ma-ny varieti~$" of ·fQs:iil fUE'I'; nH deriv('d frnnl v("getat.ion. 'but differing quite 
wide.ly in t.heir phy~ ical and ('he-mit,,,t rrnpert,i(,q. Romp sea.ms of roal arc found where the ,"'egctation that gan! 'risc to. them 
grew anu ilourishcd in the past-in many cases under climatic conditions v ery different from tho", pxi"t.ing on th,,' coa"lfields 
~o.day. In the caS(I of other seams the vegetable III a (.ler may ha vo drifted from a distant source before burial, but these 
ca~es are relativdy rar... ''lTht'n no.oumulated. t.he vcg('tn.tion has suffered 'snrnE' chemical alterM,iotl. prnbably with the active 
'i'ssistance of bacteria. and Aubse'luently a furt,her alt-erat·ion liy e"mpression. and earth Illo\·emeilts .. The sevcral factors 
~hat determine the a etual type of coal repre"'nt"d'in ' any pa.ti(·ular nelrl are nnmerou., th" more im'port-ant being (1) the 
kind of vegetation giving rise to the .seam, (2) the interval ' between nccumuln·tion apd buriaL . (3) the length of tinie since 
~he time of formation and .. bllrial. (4) the d"pt,h of burial a.nd t.he a,mntmt, nf {'.om pression by' overlying sediments and by 
earth movements, and .possibly (0) t,he escape of vblat.ile constituents through pores and joints in the coal and .the overlying 
rocks. " . . . . 

liTany ~f thes~ influences can be traced in studying the coalfields of Austraiia, but. it must be re~embcred that they 
interfere with one a~other. So we d o not always find ·the · cleerest carLl t.o be t.he most a.!tered from the condition.. of·living 
yeg~ta.t,ion, .nor i~ th~·olrl~est .('onl i~ 011 cnse8. more changed than those of younger. age: . . 

Of .aU the varieties of coal known in Sout.h Anst.rn-lin. t·hc hest, in 'ltlAlit,y is·t·hat- which oceurs:inthin seams, deeply- burieiL 
In the.south-p.a·stf?<rn r<'gion . . T~e fif:>ep bore-nole near H.~bl? dril1€'n in st:"~'r('h of minera.l l)il , was put dQwn with a: percufision 

.. drill; a.nd fragments of hituminous coa.l s.imila.r in c:ha·ra-e l·t' f a.ll(l eompot:'it,inll t·o t.he- .luTn$;lr:- ~~)f\.1 of Vi~toria. , "vere- recoyered 
• between rI"pt.hs of 2.~:{Oft·. and :1.\l;'0ft.. Th" bi.""cst ""am pierced was rec0rded as having n· thirkness of :Ut·. It dues not 

saein probaulethat any a"ttcmpt will be made to work so thin a seam .at such a depth. 

:' Of. the ie.sa inn(,(,Pssihk deposit~ wit·hin th~ State. t.he h"st coal is unf,!rtllnately t.hc mnst romokly .,it.uated .: '1'h" coai 
seams'at'Kuntha'HilI, llO miles t,o t·he nort.h of Marree., and a·t Lak~'Phillip"')n are far from ·existing.lines of transport, but 
in guality arE' h~tt.el' l , h~l.Jl any (Jt·h':'I~ .. Nf'xt in. qunlit.y (lom(,s t.he suh.hit.umin~us ("o~l of IRigh'-'Crcck_, 'whcn; the ft" is a yery. 
lai'ge 'dep,?sit only partly explored, bllt, hanrliea,pr~c1 by t·he dist·anc" of 170 miles· from the nearest· pOI·t; This coal'cxnibits 
ina.ny :of-t·hf::" ('.hn.ra,('t-t"rigfi(,~·Qf- a· Jignitf" ~ hnt· would bE:" ";'\, ll~pfu] hn'l if s;il,n R tp.~.l r.If'>arf'r,·"t(i ':t"nt.rI:-s of consumption. T)1c chief 
hope ff)r it·s developnwnt Ii"" in the applicat.io)1I of the conI tf) railway worlnvhen 11,rd in thc pnl\' crispd state. Any northerly 
~xtensinn ··of.th~:milway .ystem will .cnll for more fud , ·and this field. is better placed to supply that demand·.than "'ny other. 

The~ r;:~r0~~h.on of t-he-se suh-bituminoug poals j ~ q:i\' en in the followin g tab]~:-

Age. 
Sulphur ~'loistul'e I, after n·t Volatile 

Air-rlrying. 105° 0. 101M,te.r. Carbon. 
Ash. 

I 
I 

Fixed ' '1 
----'--

0' . 0 ' 
,0 

1('68 . 

. 21 ·02 

';Leig h Creek .... .... ......... . Trhissic O':!4. . ~7'15 ' 

0 ' 

36
0
63 

39·48 

'!Uj::!t 

I 
0," 
, U· 

8·99 

. Thp·lignit.es (if TC'rtin.ry age are wid e- Iy sprea,l in ~out·h Anst.ra".lia., and 'only a fe,~ of thel~ hav:e ~Tet. beel~ t.~~.ted~in aoIlY 
way as possible ~o\irc l?s of fnel. 1V[('l~t of the lignite.h~ll.rjng lo('~lit.i(>s h fl.\re ' lJt'en "i(lund by boring-operationA in se.arch . of 
w a te,' wit.h AppRTa·t·l1f3: not· (~{'sjg_nf>d t.f) ['f!POVpr I'rf)p~r sN.mpI4?ls: Hla·p.k mud a·nd Iignit.iC"' <'lny nr(> r(,(,o~f'd from very many 

bores. a.nd thpre is' ne) wny of determining t·ho vnlnf"! of ·t.h~~'2' record8 ot·hl"'T t,ha.n by drilling or ~ha,ft Sinking. Rut t.he n~('en~ 
'rise in the price of importM hit'1.lmint)\1~ roa.l a-nd t,he l"'xtenn.eil l1~P of lignit~ ill other count·fies J)~ye. drawn a.ttention to tIle 
il€'C"f"ssity for t.urning nur own depo!:ffi.!'1 t·Q Rt:'eollni. V pi'Y littl~ i.'3 known yt't with regard to· t·he deposits ~t Pidinga and il~ 
:the hll:ndred of HHl'W~lI. ~a.ve that, t·h~ fnrmf'l' is I?xposed n.t ~.hp, snrfo('f' .. whit t:' the latter is c()n('C'n.Ied by ('over of se-dime~ltary 
.rocks, 

Very lit.t.k horing hn~ yet hf>f'n (,Arri~c1 out At. Rowe' r ('I~ t.hp raihva.y·line h.e-twE:'E'·n El1(lurinn. nnn ~torg~n, : hl1t . a. t.hle~ ~~ani 
is· known to. exi~t a.t t.he sit.po of t.he first c1isf'overy, No ;ttt.€'mpt ('an lJP mac1e to inrlirat·p th'?' ,t.o n,nag€," ("If lignit.e at this plnce, 
;since the nece.ssary dat.a. have not yet· bee~l obtained. . ' .. .. , ., 

, .. : At NOR.rlnngR .• which is di~t·a·nt 2fi' miles hy ra·il from Arl~laide,. h~ring wit.h it m~lt:'rn ~l.ril~ h'as l:u!'t'.T1: (·arrlf>d ont ~~('entl)~, 
. ·and 1.438.000 t.ons of lignit-E.' ha.ve h~n proved in an t\fen of .~() a('r('~ up tn t.h(" enrl nf Ot-t.oh!,"r! Hl33 . . Th~ ma.in seam has 

,un a.vpraq(-'l· thi('kn ~H.~ of 12·f1ft. .• unn o(,C1.1rs · at an nvC'rn,gC" dl'pt.h fr01n s urfo c(' of 3_::!::?ft.. 1:he composit.ion of the ligaite is 
'given in t.he tRble b elow. . . . . ' 

At.NIourlamls. which' is distant 87 miles'hv mil from Addoide,RIi horchok, hRV~ heen drilled in t,he p-or1.i'.'O o'f th" field 
"a:lreRd)~ t.(';:;t.f'd n·n(l~ n.. .large t.6nnn.gc: hR ~ hpf'ti.prov:ed. The a.Vf>ragf:> t.hkkn ~St~ of the' main 'seRm , in flU boreholes, is 1lJ.:8ft. ; 
and its_m("an rl e-p'th fr01TI t·he s1.11'fR(,€>' is 79ft. The-se R5 11 ()rehole~ have prov'ed the exist·ence of 8,175,00.0 ·tons of lignite, .iti 

:a,n area. uI 389 a.ul't"s ' t· ... ~t,f>(l ,: .::;£ th~ a v.':"l'c\~~ '..:t):n,itJ.)~~ti<H\ gi~' e-Jl: ~tl the J611vwing . table. . . 

At Olinton. !'i5 mil~s rlist,ant hy sea. from P"rt· Arlelairl". and ahont 100 miles' h." mil from' Ad"h·i'\e. th-" <)rilling of .l\) 
JiOr€'hryles ha!=J prn\T€>'d t.he 'E"xist{>lIeE' nf ~2· ,::\84,()()O · ton~ nf lignit.e. The u \Terog fi' t·hif'kness of t.h C'. main. 008JIU"" in this field is 
'21·8ft.:.- a.TId-it.t-) 'TIH:'aTI depth from th e .s llrfnc'e 'iq ~n2ft_ 'rhl? nvcrag(> f'nmpt)sition 'of t.he.' lignit . .::,.. o,"er't.hc f)~O f\("re-s already 
,test-cd. l~:'givpn in t·hl;' t.ahle hf'low. .,' . ' , 

, ··At HOlie V,illAv. diHtant8 mil"" by rnarl fr()m ArI~ioidt; 11'1 hnreh:olps h"v~'hepn iirill~il , bl1t,.mo~e work \laB to be da"n'e 
~ ~pfflTe a to;"nnge ~ntl 'h~ .ssigned t,o t,hE> area nf ~oo acrcs tested. The ma·in s~"'m: is 13ft. t·hielt' 'and . lies at·,,, mean depth 
.0£ ·164ft .. from the surface.- Its compu.ition is give'n b elow: . . : .. ' . .' .. .. 
. . . At .~n·kermRn ~· which i~ di~t.an~ by 'rail 58 . mile~ frt)m ' Adpl~id~, s.ev~~ h~_rel)ol~~ li~ve pr?~~l?d i9,7(H,.o.QO' i6~~ ' if' _lig~it:e 
.'within an !area ' l)f 28f1 ncr(>~. The' lnaio sC'arn is ~1-7ft. t.hick, ar1li occurs ftt. ,.!to a'q~rng:r. 9cpt.h of ~1-~~t·:, .from .the . 8u~ace. 
r'i'h'; ·.HVtlrRgt> (".f)nlrQsit·ion is · ~t:'t. out 'in t,he 'table below: . . - . . 

. The estimates of ~llant.itips in the'-several fields are ha,,,n, striOtl~; on t·he \vork' a'Iiond,' d<inci · A" t.hp·fnrt.li"r prospecting 
~ o'f the' fi~lds Jlrf)c."E"~(b t.ti~ ·tonnRg~s recorrle-~'rwill int:'rC.'l9(>. Thp dorne8t.fc. rE' ~p.rvPs·of ·fossil-fnel ('If-lignitif': typ~ a.monnt already 
;to: ovel' 50~U(JU;uu& -ton3~ arid· -it· appeAl'S '"pl'I~h<lh.le(.thRt .t.hey .Wlll he pro,"'ed ult.imat~ly, to -bC':,man)'" .times as' great ... 

_. ~ ~ ,'. - . :".: 

~ .. .. ~., '. 
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THE AVERAOE CO.""POSITION OF SOUTH AUSTRALIAN- TERTIARY' LIGNITES. 

I 
I 

Moisture 
at 105°C. Sulphur l\{oistuTe 

I 
after after at Volatile Fixed 

Air.drying. Air-drying. 105°e. 

I. 
Matter. Carbon. Ash. Bitumen. 

; , .. , 

I I I 16?71 i26 % % % % % 
Clinton ................ 51-69 24·51 15-55 8,25 0 -96 

Moorlands ............ 15·72 3·44 51·30 I :!1'89 I l,l'06 I 12·75 , 0-54 

I 
I 

Noarlunga ..... _: __ ' __ . 21,82 4·99- 48·73 I 24· HI I 15-38 I 11·70 1·13 

Inkerman 

I 
15,91 I 4·02 54-47 I 2:!'20 I 15,88 I 7·45 0-·63_ ••••• "." '0. 

f 

Hope Valley .......... 12,71 
I 

3·33 51'02 
I 

:!!!'O5 I 14'04 j 12·89 -

, NOTE.-The last five columns record the composition of the lignite as it occurs in place, before being subjected to natural 
or a,rtificial drying P~occs.qes. . . 

The figures include all _results obtained to October 31st, 1923. 

These short notes on the several South Au.tralian deposits of brown coal are·far from- sufficient to give a comple~ account 
of any field.. Eneh area haR its own problems, and mueh of the information "sg,mtia.l to the wise development of "acn. romains 
to be collected. This c,an be done in one way only--namely, by systematic exploration outwards from , the known areas into 
thosc, thl1t are unknown. We must continually extend the reserves, of 'lignite, gathering full data regarding quality and 
thickness as we go, and noting also tn.e depth and kind of overburden. - , _ ' 
, The. problems of the best mode of utilisation are themsel.es, rather complex. And' the experience , to be gained. by 
Victoria during the next year or twc;> will be of great. interest nnd va-lue t.o South ·Auskalia. Differ"nt methods of burning 
~he lignite will be f0110wed a.t Yal10urn in the generation of electrical power and in the manufacture of briq uettes '; q "ite 
.I!-part from the usc of the lignite in pulverised form, for which succe •• is ah'eady confidently claimed. 

Reference is made to Victoria. Itnd the influence of the experience to be gained there upon the future practice of using 
:our lignite, since the ' type of fuel at Morwell. Lal' Lal" and Altona Ray is the same as that with, which we are concerned. 
In lignite-bearing regions, rat,her than in countries endowed ' wit,h fuel of high"r rank, will the problems, of lignite 
,utilisation be carried, out. In those' pltrts of Europe where lignite is relatively abundant, and where coal of higher· grade 
is absent or must be brought from It distance, much use is msde of lignite. The viewpoilit is quite different from that 
e xj~ting generally in England or eastern North America, whcre anthracite and bituminons coal al'e readily oht!Linable and 
,set a st!Uldar(1 of quality., No Iignit,e, nor any sub·bituminous coal, can compare with the bituminous coals or anthracites 
when the heatin~ ,'alues of equal wcights of C!Lch are compared. But if the bulk of the lower-grade ,fuel burnt is adjusted 
(by iucreasing the gr~te area., or the rate of feed in' the case of powdered f)lel) t,he,resu\t.,9 oN'Bined from a. t,riR,1 will be very 
different froin those f~om lignite tests performed on plants (lesigned ·for tlle lJse of high-grade fuel. ' 

There is great uncertainty as to the commercial success of any process'.of re tort.!ng t.he Vict-oriA·n lignites with the reco\'ery 
"If th!' products of. distillation at , either low or high. t~mperat,ul·e.. The higher RS" cont-ent- of all ,i:;out,h Anstraliah lignite;' 
indica.tes that the va~ue of the retort residues would be ma.terially lower, t·han that' of th" remarkahly clean MorwclI lignite. 
. Tt.is interesting to, note. in this connection. that the re~en,t detailed investigatio,\ of a proposed" Ruper.power s.ystem 
for the region between Boston' and Washington" resulted in, the conclusion that coal must_b\, uscr! in its raw state, under 
ordinary peace conditions, for ' the most economicalproduction of power; . bllt tn.at the demands of war a lter the aspects of 
the manner of treatm~nt, since by.product~ only r!)coverable from process'fuel-pln,nts, 'mnst, t,hen-b" obtaine.d wit'hout rrgard 
,to-cost .. The use of pulverised fuel was regarded by these investigators ~,s n,ot yet proven in la,rge plants for a sufficiently 
long timc to,givereliable indication qf its value. But· provision was 1)1I\de.1?y t,hem for slJfficient comb,ustion·chamber volume. 
to a1)ow of a "hange, if future d e"elopments warrant thc substitutioq .• ," . . 

One of the'lllatters for specialjnvestigation in the use to be made' of ',,11"80I1t,h Al1straliltll deposits of lignite yet examined 
.r-h~mic!Llly. is the effe,ct of thc high sulphur content---wh~ther the lig!,lite be burnt inpuh'erised form, utilised in pr.oducer: 
,gas. plants. or made mto bnquettes. Thefact of t!le hIgh sulp'hur content ca,nnot.be overl,ooked. Any (hfficulhes. tha~ 
!triae f.roll"! its e.xistenoB must be: o'vercollle... .. . '. . . 

THE P.'RT OF THE TvIANUFACT U RER IN THE MINING INDUSTRY. 

From the foregoing brief account of the pa-rt played by some mineral8 in industry, it. will he app ... en't that the'rc is", 
close relationship between the maker of manufactured articles from rltw materials and the producer of these, materials. If 
this rela,tionship leads to dependence upon ,domeshc products the reciprO<'it.y is strengt.hened. ' The greater the population 
eilgagerl on primary production the larger the home market. So it is of thc utmost impoi,ta,nce to rely upon sources of raw 
materials within our borders. The domestic product, e,"en if unknown, may be quite as good as the imported product or 
it, may be even better. Hom~ production can be fostered. by the formulat·ion of exact specifications l)f req uirem(;\nts. Even 
,~hel'e it has not been the practice in the past to insist on specificat.ions for the raw matcrials required , it will be found advisable 
to prepare them. The best results will be obtained only by demanding and purchasing raw materials of stated composition 
and of described physical characters. Perhaps the manufacturer is not prepared to write his speoifications at once. If 
this is so, he can at once st",rt to 'find out what are the precise qualities th!Lt his requirements demand; and in the course 
of this investigation hi, will almost certainly find a means of improving his existing practice. The exact definition of require, 
mcnts helps not only the man 'who seeks to fill them, but also the man who turns the response to aceount. 

And, if the geographical handicap is removed by the introduCtion of domestic raw materials to replace t,hose imported 
frOID abroad, this proc:ess of adaptation to eac.h individual environment must be carefully refl~oned, and must be commercial1y 
sound. No permaneQce can be attained otherwise. for sentiment finds no place on a balance-sheet. 

The manufacturer can do a great deal more than this_ to_develop. the, milling industry of the lltnd in which he works. 
He will no doubt be a shareholder associated with many others in syndic-ate. or compa,nics, who"e object. is t,o find new rleposits 
or to work those whic4 have been located. Probably his fellow·shar .. holde .. will take advant,age of hiB 'ped.,lioed knowledge 
of business affairs to appoint him to the board of directors. Here is n great opportunity for useful work. The manufacturer' 
Cll,n cxcrt a powerful influence against wasteful expenditure if he ,,~IJ decline re.c1utely to he aswdated with Rny ... enture 
that is not in capable hands and soundly presented to the JlUhlic. The prevention of wasteful expenditure is in many cases 
a,n unwelcome obligation, and it will not be accomrlished easily. But the St,ate a,8 a wholc requires such Rervice. The 
amount, of capital ava.ilable for th" development of its mineral resources is limited, and t.he withdraws,l of a portion of this 
ayailable capital for futile ventures foredoomed to failure, involves the diversion (.f "apital from those prop'ositions that 
lnay have a reasonahle ehnnce cf S\1ccess. To ('any such a re:so]ution into effeet t.here is. no dema,nd for any re.ssimistic 
outlook. The nt,titude of the investor should be that of a sensihle l1usiness man who weighs up all the possibilities and makes 
provision against the possihle interference of inft\1en~es that may be for".ecn. It hAS been urged repeatedly tluit' every 
-proposal should be alk~wed filII SCnrl=!', and tlmt there is nc> call~e foJ' a.nxiety jf a. venture l'ro'veg llno;uf"cessful. This is certainly 
untrue of cas-p.s in which fs.ilure is j nevit.able. \Vsste is always wuste. 

In t.he case of syndicates or companies formed to search for new deposits the essent,ial matter is t,o obtain the servic~s 
of a reliable man havill~ wide exrerience. The nnmh('1" of failures throng}, llE'gleet of this funda,menta.! nnd ... If-evident 
axiom i" remarkable. One hears again and again of the return from a distant region of a prospecting l'nrty bringing back 

C-No.26 

" 



14 

for a,~say sin.;le srecimens from lodes that: have been found, in piaee'of t.he ".vstemM,ie' samllles with dimen,ioned rlans. 
which alone 'C~ n justify fnrt,her expenditurE";- ·8ingle" specimens giveplit,tIe-more -informat.ion -as' to-t·he-na·t-nre-a-nu-gra"<l-e-6f 
the_ore t.o be t.reat-ed, than a. pieef' of a ;:;ail can giv(' as to the spC'cd of t,he yaeht. from wtii('h.it was tRkcn. 

In the case of pr€positions which are concerned with the.developme'nt of mineraJ deposits which have been located 
already there are other eonsiderat,ions hefore. the investor .. The prospect.us mAy reVeR 1 the f]na.Iities of the vent.ure hy mere 
inspection. If, for- example, it is suggested MUlot the finfinciaJ prospects of t·he minin~ 'venture tire enhanced hy the af!ri­
cultura,l or hortir:'ultnral possiliilit.ies of the Rbrface 'soil, one may reasohahly a~surrie of,hat, th~Rth'acti\'ene-ss of t.he mining 
proposition is felt to be lacking; even in'the jud3 rnent. of those opt.imists who ]11aee it, hefoff~ the pnhlic. Aga-in, any prcposi­

·tion that will'uot" hear careful i"m'e"-t.i'lati'on is TIot"\voft.hy !if net,iet'. Th;, st,atpment. that sha'l'ee must -ne nought at, OlIN, 
lest the opportunity to invest, be lost on the morrow, should be re~arded wit.h t,he utmost sllsricion. The promises of srec· 
tacular'dividends from the investment· (If ('·:.1-rit.t\ 1 in compnni('s formrd to w0rk minerah havin3 a· Tcl!l.tively· low' intrinsic 

-,Faltie -ate absurd.' - . . .. . 
The prospectus of a compan~r'usually contains one or more reports from men profe8-::;in~ expert. knowledze. ,The wrif.~rg 

'of stIch reports-mnst oe ent.irely dhihtereste'd in-the \7ent'llre~ if their ju(hnhent-i~ to he t.rl1sted-implicit.l~~. 1\fany'in"vestors 
are misled by an old weakness in human nature to give honour to a self-invited l'l'Orhet who comes from another country; 

'The reports thcms~I\'Ps revertl the extent to which reliance may he plared'on tho;,c who'wiitc them; ifthe'trou'hle is takeIi 
to examine them carefully enough t,o find out how far t.hey tore-n·t of the factors which determine the commercial success of 

-an enterprise. "How often does one find in ft.: prospect;us vague statements of va·8t· tcnnages ready and a'vailable for" niining ? 
It is as unreasonahle a.~ it ii-5 immodest. to suppose t.hat. the State> is At-reWTl 'with huge virgin depo~its t.hat. have lain n('~-4lected, 
althol'gh visible, during the period of our occnpatiou of this territory. New'finds are made, of course, in occupied lands,; 
'but their dimensions remain almost invariably to be proved by systematic development work. ~nd before' any reputable 
'mining en-;rineer \vill give an estimate of the tonnage u yuilahlCa he must ha \'e the necessary orenin,;s to, give data. 
as to dimensions and to provide samples.. " 

The report should he written in conci~e and simple lan~llage. Tecl:nical termf5 have t.heir FroTer place and may he 
used there -to advantage, hut they can l~e disrensed with almost entirely in rerorts dealing with mining Froblems. It is . 
well to renu>'mher that. the' hi:sl1Cf the profes~iollRl st.anrlin:; of t,he enginpcr, t,h(' more- simply is lih-repnrt presented. It i~ 
the charlatan who seeks t,o draw 1\ vei1 of obscnrit,y over his lack of precision hy the free l1!':e of technica 1 phrases. In making 
menti0n of a report: setting forth A.. judgment in simrle and preci9€' terms;, it· is not. intended to convey the meaning that; 

,1?hE" prorosition with which it deal~ is necessarily .commended or {"ondernned in a nnal way. 'rhere are many cases in ,which 
it is possihle tc remove douhts as to the prohablc 911('('('98- or fnilure of [\. v('ntufc hy Rome- eXf('cti('nt involving a moderate 
out,lay. Whether such work is of the nature of further .. xrlorai-ion to det .. rmine t.he extent and quality of th .. r .. serves of 
raw materials, or of the nature of an experiment on a sc~le.sufficient to i!ive the assurance that the raw materials can be 
satisfactorily and eCOIiomically treated, there should be no hesitation about earrying out the work in a thorough way before 
incurring: the eXl=enditure necessary for oreraticns on [1, full scale. And. in any euse. the da·ta on which any judgment is 
based must be stated ex:plicitly. They can be verified, if necessary, by any other engineer; and the future of the mine 
depends on these facts reJarding qua-nt-ity and quality rather than on individual interpreta-.iions of their I::lignificancc. 

The accuunt that has hE-en pre.sented of the pa-st mineml product-ion of South Aust.ra.lia·~ a.nd of some mineral assct$ 
that will be de\'eloped in t,he future on account of t,h .. ir int,i'insic m .. rits"will, it, is hor .. d, convey the conviction that the 
part played and to he played by the mineral substances with which this State is endowed is of tl!e utmost importance to 
the indust,riallife of the whole Commonwealt,h. Although the annual value of t.he minerals raised is exceeded by the value 
of our cereals, hay and green fodder, wool, m .. at and dairy products, th .. se latt ... ~an he obtained for the Australian market 
as: .. whole from ot,h .. r >ourcps more readily than the. salt, the gypsum, and the iron ore which were allotted. preferential 
shiprin.f:f spaee during thnt portion of the war fe-riod when t,he I1rohlcm of- mainta.ining supplies t.o Austral.ian factories was 
most serious, ~ 

But there is much required be~ide proper caut.ion in developing t.hese assets, which mu-,t he develofed to the uttermost 
if we mak .. full use of our orportunities. The sympathetic attitude of the whole community is hest aroused and sustained 
by f\, virile inderendence and a·n enerzet,ic polie;,' of developinent. undf>r skilled manflgeme!lt. Mining is not more liKely to 
be successful than any ot.her industrial undertaking 1 if the cont.rol and managC'ment, are entnlsted to those who have not 
b .. i'n trained to ex .. rcise them' rightly. Nor can it snccped if essential portions of tl:e work are left to others to carry out. 

With these remarks-rerhare ohvious remarks-the future development of our mineral depo'sits may be safely left in 
the hands of those who are eagel' to face facts. Many years have passed since Michael Faraday expressed his strong belief 
that" that point of self·educat.ion which con~ists in t.ea.ching t.he mind t.o ~sht its desires and inclinations, until they are 
proved to be right" is the most important of all, not only iil things of natuml philosophy, but in every department of <laily 
IUe_" ., -

In quoting this consider .. d judgment of one of th" greatest men of oli~_race, it may he added that speciaJ stress lias been 
laid deliberately on: the criteria hy which genuine mining ventures may he recognised, upon the factors that determine 
availahility, and upon the careful geographical study of each individual problem of supply and demand. For, by systematic 
fttte1J.tion to these matters at least. no small measure Q~ bt:neJit, wilt accrue to the manufacturer himself and to the minill; 
industry. which is indispensable t(, his exi.3tence. 
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