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ANNUAL REPORT OF THE DIRECTOR OF MINES AND_,
GOVERNMENT GEOLOGIST FOR 1922.

I have the honor to subnut for your information, the following report on ‘the operatlons of the Depart-
ment of Mines for the year ended December 315’0 19&‘7

§

, : STAFF.
There was no alteration in the personnel of the department during 1922,

|
4 NEW LEGISLATION.

‘An Act, cited as the Mining Act Further Amendment Act, 1922 and numbered 1512, was passed during
the year. It was concerned almost entirely with the rectification of errors and omissions in the existing

-body of mining legislation such as ‘had been experienced in ‘the administration of these Acts. The chief

amendments dealt with the following points :—

(1) The correction of definitions to cover all requirements of the Mining Acts.

(2) The pmwsmn of a means of muunrr on reserves sub]ect to the proteetlon of public rights and
privileges. i =

(3) The Pruwmou of tenure by claim of salt_and gypsum deposﬂss pendmg the gmntmg of a miscel-

‘laneous lease over the land comprised in the claim. .

(4) The provision for the payment of the annual rental on leases of all kinds in advance.

(3) The provision for making regulations in accordance with the Acts Interpretation Act, 1915.

(6) The prowsu)n of the right of amalgamation of leases, so as to permit congentration of labor.

(7) The provision of a specific statement that forfeiture of a leasc may be enforced for breach of
covenants even if refltal has bheen received. _‘

(8) The provision of the right to a forfeited lease to thie complamant at whose 1ust1g.lt10n it has been
found liable to forfeiture. 2 ®

(9) The prov1s1oin for the calculation of royalty on the basis of net profits for each period of 12 months.

WARDEN'S COURT.
During the year only one plaint was filed and set down for hearmg, as follows :—

Plaint No. 39.—E. Calvert v. P. Brophy and W. Huys. Claim for the forfeiture of gold lca,se No. ]468"
situated at Tarcoolal Plaint withdrawn. .

GEOLOGICAL INVESTIGATIONS DURI\IG 192&

'~ In the followi mg list are mentioned the chief pieces of work which occupied the time and attentwn of
the geologists, and references are given to the publications in whlch it is possible to consult those reports
that have been made public:— -

o (a ) INvEsTIGATIONs AND REPORTS CONCERNING MINERAL DEPOSITS.

The (Gtovernment Geologist visited the marble quarries at Paris Creek and Macclesfield, and prepared
a report, which has’been published in Mining Review No. 35.

The Government Geologist prepared reports, with explanatory notes and tabulated statistics, for the
use of the Honorable 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 mmeml_
oil, close to American Beach on Kangaroo Island. His report is to be found in Mining Review No. 35.

The Deputy Government Geologist inspected and reported on. a mica deposit in the hundred of
Yankalilla, and an occurrence of the same mmeral in the hundred of Para Wirra was repokted on by the
Gtovernment; Geologist.

Visits were paid by the Government Geologlst to the site of prospecting operations for lignite and

: mlhera] oil, in the' neighborhood of Pt. Pearce, where a shallow bed of peaty miaterial had been-discovered.

With respect to a proposal to bore for oil shale in séction 457, hundred of Kadina, a visit was paid by

N the two geologists,- and a departmenm] report was made.

T The lignite deposﬂ’s near Morwell in Victoria, were mspectui by the Government Geologlst who
visited Melbourne-i in connectlon ‘with further drilling -equipment; to test- thc brown coal d9p051ts of thls
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 was qulte insignificanit, and
prospectinig was abandoned after very little work had been done.

The Government 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 with mineral resources was plepared by the Government Geologist for
the Navy.

Several visits were paid by the Government Geologlst 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 material broken in W"ike—
field’s quarry, in the gorge of the River Torrens. - )

The Deputy Government Geologist made a detailed examination of the Clmton lignite field, and mapped
the western boundary of the Tertiary rocks in which the lignite occurs. This plan has been utilised in the
scheme of prospecting by horing, and 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,
and advised the proprietors regarding the measures to be taken to overcome certain difficulties.

The Deputy Government Geologist visited and. reported on a proposed source 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 these investigations were
embodied in Geological Survey Bulletin No. 10.

(8) InvEsTIGATIONS CONCERNED WITH WATER SUPPLIES.

The Gmernment Geologist furnished a report on a propo%&l to drill a borehole on a proposed stool\,
route to the east of Lake Frome.

Several reports were furnished on various proposals to put down bores or wells for water on Eyre
Peninsula. The Deputy Government Geologist. dealt with one concerning the hundreds of Horn and Catt,
which were visited for the purpose’; and also with a proposal concerning the hundied .of Chandada and
the adjoining conntry. The geologists dealt, at different tlmes \Vlth proposals to bore deep holes in the
vicinity of Kimba, in the hundred of Smeaton. .

The Deputy Government Geologist gave advice with regard to an attempt to obtam useful water by
boring on Hindmarsh Island. - .

The Government Geologist visited Ucolta and prepared a departmental report on a proposal to bore
for water there. -

The Deputy Gov emment Geologist repmtod with respect to the further development of the. western
portion of the Great Australian Artesian Basin. .

The Government Geologist prepared a report dealing generally with Artesian Water in Austraha for
the Australasian Association for the Advancement of Science at its meeting in Wellington, New: Zealand,
in January, 1923. : .-

The Government Geologist inspected and reported on the leakage of water from the Baroota Reservoir,.
and on the question of supplying Port Plne with water from underground sources.

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

(c) Variovs INVLSTIGATIO\S AND RFPORTS T

: Summaty reports with regard to the lignite resources of the State were preparcd by the Government
Geologist for the information .of British and AmeTrican inquirers; and the same officer furnfshed more
detagiled 1nfornmt10n on this subject to the Director of the Commonwealth Institute of Sciencé and Industry.

A report on the origin of soils on lower Yorke Peninsula was supphed by the Government Geologist to
the Department of Agriculture.

In response to a request from New South Wales the Government Geologist prepared.a detailed report
on the-ways in which State aid is granted to miners and. prospectors in South Australia, I

. _A number of departmental reports were written by the Government Geologist to deal with—-The
valuation of mineral deposits ; 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 that may be taken up under search licences ;

the utilization of data concerning altitude in geological investigations; the control of mine flotation by ..
legislation ; the_equipment of a carbonization plant to-deal. with lignite ; and various applications - for
State assistance in different forms. ] s
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The Government Geologist delivered a lecture, illustratéd with lantern slides, before the -South ‘Aus-
tralian Chamber of Manufactures in response to the invitation of that body. . The mattef contdinéd in
that lecture, brought up to date by the substitution of later sta.tlstlcs than those avaﬂable at the time of-
its delivery, is prlnted as an appendix.to this report. = ° o

A memorandum was furnished by the Government Geologxst on the minetal exhibit to be prepared
for the British Enllplre Exhibition. = -

The Government Geolomst delivered a lecture under the auspices of the British Science Guild on the
use of altitude data in the investigation of underground water supply, as-one of a series of threc addresses
designed to indicate the need for representmv heights as well as length and breadth in the standard ma.ps
of the State. ‘

The Government ({eologist prepared a report on recent additions to the knowledge of structural features
and land forms in South Australia for the Wellmgton meetmu of the Austra.lasmn Assocmtlon for the

Advancement of Sclence -

N

| o

P THE INSPECTION OF MINES.
. The Chief Inspector of Mines has furnished the following summary report on the work on Whlch he was
engaged during the period January to December, 1923 :-

Special visits were made to many quarries, with re«ard to some of the ‘provisions of the ’\Imes and
Works Inspection Act, particularly in connection with the dust problem It 1s satisfactory to be able to
state that quarry practice now witli regard to the suppression of the i m]urlous dust is much 1mproved and,
in general, the provisions of the Act are fairly well carried out. :

The work of |sinking 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-
tion were made duzing the course of this work. The caisson was successfully sunk to the coal, but certain
difficulties arose, a?ud»t-he work was stopped for the time being. - ' .

The two slate quarries, at Willunga and Mintaro respectively, were inspected, work being actively
carried on at each,

The guano caves north of Carrieton; at Buckalowie and Arcoota Creeks were- ws1ted and a report
thereon was pubhshed in Mining Review No. 36. The quantity and quahty of the guano deposits i in these
caves not having fulfilled expectations, work has ceased.

A visit was pald to the old Baratta mining field, where lead ore was being worked The veins . were,
however, of small size, and the field was gradually abandoned again. A report was written on one of the
prospecting shows at this place, and was printed in Mining Review No. 37. '

The extensive gypsum workings at Marion Bay, at the southern end of Yorke Peninsula, were mspected
A large production of rock gypsum is obtained here, some of which is exported in the crude state for
manufacture into ﬁlaster. One company, however, has a factory on the spot, manufacturing plaster.

* Visits were made to the various lignite areas (Moorlands, Noarlunga, Inkerman, &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 England. Details of some of this experimentql work will be found in Mining Review
No. 37. T e

The various barytes mines at N oarhmga were mspected and also a phosphate rock mine in the same
locality.

A fine quality jof clay is mined at Teatree Gully, not far from Adelaide, and the various Workmgs at
this locality were visited and inspected. :

The old Delorallne Glold Mine, which after some years of profitable work finally closed down, was again
opened up, and a haulmv and crushing plant was installed. These workings were inspected, as well as
some new drscovenles of gold in the Vlumby -

There has been a revival of interest in the Tarcoola gold field, and a number of men have been engaged
in mining there, either re- opening some of the formerly worked mines, or endeavoring to locate new lodes.
The various workings were inspected, and a ‘visit was also paid to Glenloth, another field where gold lodes
have been worked in the past, but no mining was being done at the time of visiting.

l

The Inspector of Mines, for the same period, reports the performance of the following work :— -

After a consldemble period of idleness work was resumed at the Wallaroo and Mo.onta. Company 8
mines and plant.

A thorough inspection of the extensive underground workings was ‘made, oceupying a consldera.ble
tlmo and all surface works, treatment’ _plant, smelters, &c., were also mspected

' Various other mines in the vwlmt;v were also examined, the Wild Dog, Poona &eo., d.l]d a v1slt was
made to.the Parara Mine, Ardrossan, in connection with some plant on*the mine.

The Homeward Bound and Westward Ho Mines; near Mannahxll Where a little go]d muung is stx]l

carried on were visited.

No. 26. . .
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Some matters respecting occupation blocks and rents at Moonta were inquired into and adjusted.
. 'Visits of inspection were made to all the principal quarries of the State, building stone, slate, road.
material, brickworks, clay, &c., and every endeavor was made to ensure the safe Workmg of these qua,rnes.
.and the proper carrymg out of the Mines and Works Inspection Act. i

STATE BATTERIES AND CYANIDE WORKS

The following leport on the opcratxons of the State batteries and cyanide works has been 1urnlshed by'
the General Manager :— _
~ During the year ended December 31st, 1922, work has proceeded as usual at the Government Battenes.
and Cyanide Works. This work consists of the treatment of ore by battery, the treatmént of tailings by
the cyanide process, and the testing and assaying of small parcels for the prospector, not included as parcels.’
In the period referred to 38 parcels of ore were treated, the total “eight being 732 tons 10cwts., for a
return of 6700zs. 11dwts. 17grs. of gold bullion, valued at £2,353 8s. 1d.
In the course of the year 316 assays and pan tests of small parcels of ore-of a few pounds We1ght and
" ore and tailings under treatment were made. The total weight of tailings treatéd by the cyanlde process
amounted to 561 tons. - Of the total gold recovered, 6020zs. 10dwts 18grs., valued at £2, 073 4s. 1d., were.
recovered by amnlgamation, and 6%0zs. 1dwt., valued at £276 4s., were recovered by ‘the cyanide process.
The average value per ton of ore treated for the 12 months was £3 4s. 1145, but in _viewing this value it-
must be remembered that many parcels are not sent in for the1r high value but, hemg of’ recorrmeed low-
value, are treated to prove their actual gold contents. : .

_ The work carried out at State Batteries and Cyanlde Works durlng the year has, in addition to the-
testing of small parcels for the prospector enabled a return to be made.to the prospector of £1,885 8s. 6d.
as proceeds on the treatment of the various parcels of ore; added to théforepoing the amount paid over-

" on account of gold bullion smelted and purchased makes the total pald to the owners of £2,102 4s. 7d.
During the period under review the department has received from the Gold Producers’ Association &
premium averaging 5s. 2-5d. per ounce of standard gold and this amount not included in any foregoing
figures, has been paid over in full to those having parcels- treated at State Batteries and Cyanide Works..
The otal va,lue of gold bullion reeovered to date at State’ batterles and cyanlde works is £08; 648 2s. 8d...

GOVERNMEl\T DRILLI\G OPTRATIONb

The No. 1 diamond drill was contmuouslv at work throughout the whole: of the year within the Yelta.
Icservahon at Moonta, the holes drilled heing numbered 33 to 836 in the scries. Mtovether 1 l"8£t of’
dzilling were -completed by ‘w ork on one -shift dally The resuits are described m Mining- Reviews Nos..
36 and 37." - .

No other dnmond dnlhnry was oarncd out.

-

RN

The calyx drilling at Clinton and Moorlands was continued ; and, owing to the demand for drills, a
third plant of an-extremely portable character was designed by the Engineer for Borlng and purchased for: -
the department. . This third drill, specially designed for shallow boring such as was required at Moorlands,.
more than justified the expectations formulated before it was put into actlon, and by its aid-the cost of
boring was-lowered materially, and the.time consumed in.moving from one- bore site to another was reduced.
to a minimum..- .. . - - : 2 . . 3 oo

-At Clinton boreholes numbered 4 to 18 were dnller] during 1922, tho total amount of d;rlllm‘7 completed
in these 16 boreholes.being 4,370ft: .

At Moorlands 38 boreholes were drilled, the serlal numbers of these holes bemg 31 to 68 Altogether
3,478ft. of drilling were completed on this fielt-within-the- -period under review.

At Noarlunga, the first hole bored with the modern calyx drill was numbered 6 in the series (the first:
-5 boreholes having been drilled many years ago), and was cargied. to a depth of 387ft 61n Dby the end of’
the year 1922. » .

> All particulars regarding the results-obtained by. these drilling operations may be found .on reference
_to Mmmg Reviews Nos. 36 and 37: The data obtained: are recorded in detail in these publications, which.
;contain also plans showmrr the locaﬁon of the. boreholes and sections of the strata traversed in each. hole..
The Chief Inspector of Mmes has. provnde'l valuable, tables showing the average results obtmned in each»

sfield, and these ﬁgures have the. utmost 1mportance now-that 1t is poss1b]e to calculate the averages “on ‘so:
large a body of detailed mformamon - P
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= ,GE_OGRA]L)HICAL DISTRIBUTION OF MINERAL PRODUCTION F¥FOR THE YEAR 1922

o ws T * |"Value of Mineral | Do mmeimovgmanl s e = e - . -
Division and County. Production | : o1 ... Details of Production.
! for 1922. »
1. Central— i V’ . / ) ‘/
Adelaide ...... o 9,065 .| Gold, £394 ; barytes, £5,639 ; magnesite, £387 ; talc, £225; clay, £891
‘ . |7 cehips%50 ; ﬂlnt pebblﬁ/iﬁﬂi phospha.teMOG
Carnarvon. 22,230 Salt, £23,.‘.’30
: BYTE v oiwn — C— o :
Fergusson 101,126 Alunite, L“li{; gypsum, --,760 ; limestone, £27,080; salt, £51,071.
Gawler...... 371 Salt, £37107
Hindmarsh- . — .P;
Light ...... <% 2,985 Gold, £1 barytes, £98 phosphabe, £2, 72
Sturt ...... - —_
I i g A A
Total........ £135,777 ,
11. Lower North— x £ ) s V4 ' L/
Burra ....... haes 557 Gold, £9 ; magnesite, £548. l/
Daly wuissasswsis 97,566 Gold, £1,.372 ; silver-lead{#372 ; copper, £7 ; iron, £109; clay, £194
salt, £22,4640/ .
Kimberley - .
Stanley : —
Victoria.......... — —
Total....... . £98.123
EIII. Upper North— £
Blachford ...:... — —_ “
Dalhousie ...!... — — AN
Derby ....... Yo e —_ — .
Frome s y —_— —_— 5 .
Granville. . —_ — . -
Hanson s ‘tz/ (/ : * RV
Herbert: .. ' 66 Ochre, £50 ; magnesite, €16, \}3 L
© Lytton .......M... —_ — T . ‘O v
Newecastle ....... — —_ . Yo~
Taunton ..... S— i — _ ° \./\/ N o
Total........ l £66 ' @\ W/ a V%
11V. South-Eastern—. | £
Buckingham.. .. .. —_— s
Cardwell GG — _
QY sweseismmame s 2,059 Flint pebbles, £2;059.(/
McDonuell ... f o - . i
Robe ........... — —
Tobalewumemss £2,059 :
V. Western— £
Bosanquet ..venns —_
Buxton ......... ==
Dufferin ......... —
Flinders ......... 845 - Tale, £Q-l'u
Hopetoun . .... ! e — ?
Jervois ....... - —
Kintore ......... 14,573 Ralt, £18 ; gypsum, £14,555.
TeHunte ........ — —E/
Manchester 71,354 Salt, £13,286 ; iron, £58,068.
Musgrave. ... ..... — ' <
Robinson ........ — — ,
WAy wapsmmss s . o, —_ .
York ..ccvevenes — S
Total........ | £86,772 :
“Vi. Murray Mallee— £ ; v , o
Albert .......... 48 Salt. £27 : gypsum, £21. - : : .
Alfred ....... : - 309 Gy psum, €300, v .
Buccleuch : — .
Chandos .... " — —_ . Z ‘5—7
Hamley ...0v0... — -—‘/ : :
Russell ...... 1L Salt, £11.
Young ....... o —_ . —
Potal,qawsiee £368 ' ’ ‘ : PR
‘Qutside Counties— £ .
North ........... 350 . Ochre, £350.‘)/‘ t/ &
North-Eastern ... 596 Silver-lead, £3%" copper, £59£.4 S8, s BT ‘
North-Western ... 7,310 Gold, £2,358 ; manganese, £4,585 ; barytes, £ i
Western ®. .. ..., . — —J W e
Total....ooes £8,256
N\

gl-

3 £903.). }
A —= : 'l“‘ W
: g\(ﬂ,ﬂ
. _ ‘4‘7/ .

No. 26.
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X In the ‘work meftioned in the fbregé){ng report al'l’.membeis of the D'eba‘.’rtméﬁtjbf ‘Minéé'have borne
some part. To them I would record my personal mdebtedness and appreciation of the work whlch they
have performed in the interest. of the community. 3 co

k I have, &c,
L. KEITH WARD,

- Director of Mines, Government Geo]ogisp, and Secretary to the Minister of Mines.

To the Honorable the Minister of Mines.
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e X . . 1 MINING ' AND THE MANUFQ.CTURER
(A lecture delivered hefore the S.A. Chamber of Manufactures. Incorporated, bv the Director of Mines on Au"ust 7th '1922,
: ; amended to embody statistics of later date.) - =

GENERAL STATEM ENT.

The contribution of the mineral industry to all secoridary.industries and to all munufactunnr* processes is probably
much more eXtensive Lhan it is commonly thought to be. On looking over the umhPrshxp list of the South Australian
Chamber of Manufactures, one is struck by the large nitmber of’ firms dircetly engaged in the manufacture of articles of
«commerce from metallic and non-metallic minerals.” And a little reflection will enable us to realise that some of the firsh
articles manufactured in, South Australia, as elsewhere i1i the world, were of mineral origin.  The factories were not elaborate
in those days, which long preceded the period of European’ océupation, but at least thev allowed the operatives a larger
amount of fresh air than many carefully-designed factories of recent date. Far back in the distant past the Australian
aborigines fashioned stone implements fram the flints of the shore and from the casily-split slate-of the interior, and those
who lived near the places of weearrence fashioned more of these articles than were necessary for their own immediate use.
‘This stage of culture contains the germ of manufacturing, when man began to shape the tools and weapons that have helped
him, in his conquest of Nature, to rise above the beasts.  No metals were worked in the period prior to the European oceupa-
tion, and no material advance was made. . To-day the case is very different, from the nature and complexity of the deands
of a very different culture,

) Everywhere to-day|we find the manufacturer, even where he is not directly enoave:i upon the work of producing manu-
factured products from minerals. dependent on the mining industry for his tools, his fuel, and his lubricants, for the paint
that preserves his timbers and his walls, for the means ol handling his prodicéts and conteying them to his markets, for the
metal enins which he gives in exchange for raw materials and reccives for mariufacturéed products, for much of the material
of which his house is bullb for the utensils that prepare his meals and the’ plates’dnd dishes on which they are served. as
well as the knives, fnrks. and spoons of the fable. The pictures and’ photographs that’ adorn’shie walls of his home have
been prepared with the aid of pigments and chemical products which have a mineral otigin * This list might be extended .
to an.almost unlimited degree. for the contribution of the mineral industry towards every part of the fabric of. mo'iern civilisa.

tion 1s mtlmate aud ess'entlal

of aspects of mmmg thab affect the m\mufm'turer that we must nceds SPlecb arbmrarlly rialn spec ific mathm f~ ‘rwnmdera-
tion on this occasion. And in deciding on the parbmular phases*of mining thit are of gpecial interest to-day in South Aus.
tralia. we turn natucally to the statistics of production and especially to those of récent years. We Gind that, of the tutal
mineral production of Alistralia to the end of 1920, South Australia has provided ahout 3.9 pér ‘cent. "in valne: but that the
contribution of this Stabe hasg been larger during recent years. It will be séen aléo that there is d very uneven distribution
of the mineral wealth m the different component parts of the Comimonwealth! South Australia, which has yielderd more
capper than any other btate has on the other hand produ(,ed no appreciable gquantities of either tin or coal. Yet it will
very shortly assume thé Jeadership in the total production of iron ore—thé mineral of greatest industrial value. The total
value of the annuul output of minerals from South Australia within recent years compares favorably with the corresponding
values of the production from Victoria and Tasmania, although smaller’ th‘m that of New Soufh Wales, Queensland and
Western Australia. !
Yet, interesting as these figures ma y be when the history of mining is under ¢onsideration, we must not attach too much
importance to them, The production of the past is not always an indication of what remains to be produced. All too often
has it been forgotten th.\t the future of a mine depends almost entirely upon its present reserves of ‘ore, and not upon its
past production. In most cases the mineral deposits whichl are nuﬂirlentl) concentrited to be the objective of mining opera-
"tions were formed by natural agencies operating over vast periods of time. They are not renewed while we draw upon them ;
and what we take uway reduces, bv just that amount, the total quantity’ available for hiuman consumptlon So we shall
proceed to the consideration of the ‘present status of the industry here; the part which' it is playing in the mdus(;ma.l life of
“the Commonwealth ; and, above all, some of the possibilities of future expansion.
Brief mention hasllwcn made already of the 1rrem11ar1ty in the distribution of mineral wealth in Australia. No_lcgs
noticeable are these facts of occurrence when the whole world is brought within the scope of our view. Countries, like indi-
«viduals, are not endowrd alike. And there is a marked difference hetween the extent to which workable deposits of the
T different minérals are. lnrahsed. The ores of some. metals, such as copper, iron. and gold. are found widely scattered nver
the world. Otheér mpf'zlhn ores and minerals, such as nickel ores, vanadium ores, and platinum, as well as some non-metallic
. mincrals, like the nitrates and potash, have been obtained. frum very few localities in commercial qt1ant1tle< Even where
. the distribution is w1de', the occurrences of large and rich deposits. suich as thnse of Kalgonrlie. Broken Hill. Mount Morgan,
Wallaroo and Moonta, Mount Bischoff, Mount Lvell and Tron Knoly, are-exceptional and occupy strictly limited areas. ™ The
many smaller rlr‘poaltsluf melallic ores play an important part in the aggregate. but are relatively ephemeral. -There are
* other mineral deposxts—such as the mineral fuels, the beds of liniestone shale and gypsum—which occupy comparatively
* large tracts of oounbry, but these occurrences also are strictly limited by geographical boundaries and structural features.
Yel the mere Owurrem e of a minéral deposit within our territory is not safficient to enaure that it will be worked. There
- are a number of factors which determin~ whether or not any pirhcular mineral necurrence is mmmermally available to
- provide the raw mat(‘rlml used in manufacture. - Chief among these frmforq are :—
(1) Geographicdd lenmn - The actual lacation must receive careful vonsideration and the cost of tr"nwpnrt tn the market
--or markets. Actual and possible lines of transport must be studied, not only for'the deposit under review, but also for other
' deposits of like f‘haracter close at hand. and for deposits containing supplies of higher grade that may be able to compete
“in spite-of the handicap of distance. - The improvement of transport systenis and the lowering of freight rates may induce
future competition from sources not now supplying the markets. The study of the gene ral’ geogra,phlcal distribution of
* many products is thercfore imperative, and bhls is all the more nec ess;\rv in the case of minerals which l)ave a low mouet/my
i anue per ton or per eubic yard. .

(2) The Clucdacter @nd Quality of the Deposil.—The nature of every mine «ral oecurrence must be detormmﬁ'l separafelv
No generalisations nruipossnble The metals, for example, are recovered by the treatment of ditferent kinds ol minerals,
Some of these are more easily and more cheaply treated than others.  Some are far vicher than athers. Some contain dele-
- terious ingredients which must be removed at considerable expense, ar which call for special metallurzical treatment.  And
all these chﬂrnrtﬂnshns of any given deposit must he compared with those of other deposits from which the same ‘products
. are obtainable. The naturr‘ of the vre anil its probable permanence of charieter must be eonsidered from the viewpoint
of the geologist—as, for example, in the case of the enpper ares. Whl(h are very d\fﬁmnt in comnozition near the I)ntuop

. from the deeper parts of the same Iodes helow water-level.

_ (3) The Size of(lcr De posit. —Itis clear that the extent of th" deposit, in 1cn"th hreadth. and depth, is o factor of basal
_ significance, since an adequate tonnage must be available before: the ‘investment of (he necessary eapital to ensure low costs
. of produetlon beneficiation, and ma.nufacture is justified. There are; for example. many known ‘deposits of iron ore in
. Soutfi Australia, but only those of Iton Knob and the Middleback Range are of sufficiently large size to receive serious con-
. pideration: as sources of ore for a modern steel-making plant. “Many failures in'the treatmeént of « opper ores in the Flinders
. Range have been dne to the erection of treatment pl.mts before the mines were opened up and enough ore proved to-ensure
. continnous smeltmg opentmna ‘The same factor may determine whether ‘or 1ot there is justification for- obtaining-the
elaborate and expensive machinery required for stripping ovérburden and niining lignite by open:cut methods. A relatively
small deposit of a rare mmeral may be workable, whereas the cominoh and less hwhly priced minerals-are not worked unléss
the deposits are large., -
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(4) The Market or Demand.—The population of a country and the nature of its industries determine the demand in
the case of all those mineral products which do notfind their way, bv export, to the larger markets of the world. * And for

” many minerals export from Australia is not feasible] aince ‘the world’s markets can obtain adequate supplies from nearer

sources. The geography of the markets must be studied together with that of the main occurrences.

Tt has been found generally that the demand for minerals inéreases more rapidly than the population.

In the case of several minerals the demand depends upon the coexistence of others within reasonable distance. Thus
fuel and ironstone ; clay and limestore ; salt; fuel, and limestone are- mutuallv involved in the iron, cement, and alkali
industries.  On the other-hand, the lack of demand has curtailed recent: pro»pectmw operatlons in sea,rch of opal ; a,nd gen_eml
industrial dépression is at once reflected’ in the metal market.’ a

(5) Water, Fuel, and Supplies.—For many metallurg:lcal processes as well as for human consumption a reliable supply
of water of good quality is essential. In regions favored with a larger rain fall than South Australia this factor does not
-assume such important proportions, but it cannot be overlooked here in any proposals for aperations on a large scale.

. So many processes call for water that the mining industry cannot do without it. Special dry methods, like that of
‘dry-blowing for gold, are of limited application only. The largér industrial and manufar-tﬂrm" centres will be located -in
all cases at sites where water is ‘obtainable.

: In some remnte localities the question of firewood or other fuel ig a 'serious one, and the cost of obtaining fnnd and stores
may make an appreclable increase in the cost of working a mine. . :

e .

SovurH AusTrRALIAN MINERAL PRopucTION, ACTUAL AND POTENTIAL.
no

‘- Applying these general considerations to the mlxilnﬂ problems of the State, we shall arrive at a better understanding
of our, present position as prnducers of minerals, and our opportunities of increasing pmdnchnn ‘from our reserves.
The mineral production’in South-‘Australia during the ten.ycar period 1913.1922 is shawn in the following table :—

} x . . Quantity. . Value.
. . X £
Gold ............. e 48,523 ozs. 206,113
BILVER 1.5 ¢ 0 v vy oommamndansses § 4 ; 20,515 ozs. 3,092
Silverlead. 06! .mmumowmssmmsmmion o« s o 5 RETEET . 3 " 1,680 tons 31,198
Copper ............ e Hamsmssrnd -, 53,001 tons 4,853,845
lronstone ...... ] - 2,354,383 tons . 2.606.407
L. Manganese ore “ % 5,185 tons 43,211
. © .. Molybdenite ...... : 1 ton 6} cwts.- 527 °
Y 7 THungsten OLe: « s s s« s s ¢ varemmewmm e & GEEEEEE 1 ton 1§ ewts. - 127
o . R.admm‘ Ore. . ..o.un.. DR P — . . 9,521
h Asbestos ............ S S S S AG R E SRR 28 tons 7 cwts. "376
3 - B P— : 373 tons 1,521 -
* Barytes . . e <. 10,993 tons . 34,995
Tale ..l....... o’ " 936 tons - : ‘3,916
Felspar .............. NS SO ——— . 4 tons . . : 8
Fireclay and Pxpeclay . s ... 18790 tons ’ 12,226
OPSIHN, wuevmrrs susssasssise e - 253,518 tons o 209,401
- Kaolin ......... % e e S, : 19,033 t{ons . 32,012
Limestone ......... BEEYE R S R T T 575,817 tons » 198,071
Magnesite. . vinaesHgd S ) 2,012 tons - -3.837" ;
Mieca, ..... i 37 tons 10 cwts. - 337 - Y
Ochre, 1,182 tons - 4,506
~Opal ....... . — T 52425
: Flmt pebbles. 8,193 tons ' 30,457
. . Phosphate rock .. 57,332 tons 72,620
D ~ 1 : 640,971 tons 1.047,929
Boapstone .. ...l 515 tons - T05

This productivity is dlstnouted over a larve part of South Australia, the far north western portxon alone offering no
-contribution to the output “ ” B .
” Taking some of the minerals separately, we find many features of mterest

7 gold. ———AlbhouUh the gold production of South Australia has been at no period large, .the accurrences are widely scattered.
The alluvial fields of Echunga. Teetulpa, Barossa, and Ulooloo have given an output "that' is large in comparison with the
_produce df lodes in their vicinity. Within recent years the chief source of gold has been the copper ore of Wallaroo and
.Moonta, from VVhl('h it is recovered by smeltipg followed by elﬂtrulytlc reﬁmn~ Lately there has been increased activity
at Tarcoola, consequent upon the subdivision, of a large area more smted to the operations of *mall parhes than of a large
company.

Silver and L"ﬂﬂ —The future production of these metals will be stimulated by the revival of active smelting at Port
Pirie, so unfortunately idle at a time when the metal markets were specially favorable, Very little work indeed “has heen
done on the lodes lately discovered at Fukaby Hill. Some silver is recovered from the copper ores of Yorke Peninsula.

Copper.—0f the total value of the whole mineral ontput from South Australia, since mining commenced and up to the
end of 1922, over 80 per cent. is due to copper ores.  Until 1919 copper maintained its lead in the “Value of the annual produc-
-tion, but h‘zs been displaced from that date. A considerable proportion of the copper won hitherto has been from the
oxidised ores found at shallow depths. The many mines of the Flinders Range arc all shallow, and none have yet shown
promise of permanence in depth.  Still there is a considerable tonnage of (\‘(‘ldlSPd ore, not suitable for concentration by
ordinary-methods, in the northern mines awaiting treatment, if sucr‘essful methods can be devised at a coﬁt low enough to
- permit commercial operations.

. The great mines of Wallaroo and Moonta pr‘oduced 81-7 per cent. of the total copper production of the State up to the
end of 1922. Their recent failure is due, not to the complete exhaustion of the ore bodies of normal grade, but to the increased
.cust of productlon due to the combined influence of many factors, and to the fall in the price of copper. It was no longer
_possible to raise the grade of the ore treated to balance the hwher costs and the falling market.

The pmapcct of a_better price for copper is not hopeful, ‘and the whole production of Australia can have little eficct
on the world’s market, which will be governed by the output from those countries that can sell profitably very large quantities
at u low price. The rate of plnduchon of copper in the world has increased more rapidly than that of any other metal
except aluminium during the past few decades., The abnormal economie conditions of to-day make jt impossible to say
whether any check’in the demand was pcndm,_ in 1014. Now the arrears to he made up are eYtenswe, but returning pros-
perity ‘alone will revive the demand and raire the price of the metal.

Iron.—South Australia is fortunate in the possession of the largest and one of the most accessxble iron ore deposits of
_the Commonwealth, but unfortunate in the absence of coke. making coal. The ore has therefore gone to the coalfields of
the Hunter River Basin, which is, moreover, nearer to the centre of populatmn of the continent than any part-of-this State.
. A detailed account of the great’industry that has been built up at Newcastle with the raw iron ore taken from Iron Knob
-has been presented to the Thamher of Manufactires in 1921, and needs very littlé amplification. Tt should be remarked,
"however, that the recent survey of the field by the Deputy Government Geolomst indicates that the reserves aré probably

- much larger than was formetly estimated. Mr. Jack places the probable reserves of ore in the Iron Monarch and Iron Kuob

.at 133 million tons, with an average content of 63:G4 per cent. lron, and those of the ad]omlnﬂ deposu:s in the Mlddleback
,Range at about 32 million tons of sh"htly hlgher grade: : -




| 11

1

o Manganese.—\[angu,nese of high grade is obtainable in large quantities from South Austrafian deposits, but our output
within recent years has been small. The uses of manganese should be examined first of all in any attempt to judge the
future productivity: of the State in regard to this metal. The steel mdustry consumes over 90 per cent. of the total output
of the world, and the demand is increasing. A few special alloys contain manganese ; and there.is a demand for the high-=
grade org for the manufacture of chlorine and bromine, for_correcting the greenish color in glass, for making dry batteries,
for imparting special colors to glass. tiles, pottery, and bncks. &c. The use governs the specifications under which the crude
ore is purchased. The steel producer needs a high metallic content of manganese and a low content of phosphorus. The
chemical mahufacburer requires as much oxygen as possible and freedom from any impurity that will cause waste of acid.

The dry-cell maker requires high-grade ore free from iron and chlorine. The ore used to decolorise glass should carry. less
than 1 per cent. of lron,

The large consumptlon in the steel industry has governed the world’s production of mangancse, and the map of the
distribution of manganése deposits must show also the chicf centres of steel production.

The greater part o[ the world’s production prior to the war came from the southern paft of Russm, to the south of the
Caucasus mountains ; from India; and from Brazil. It is considered likely that these sources will prov:de much of the
world’s future supplies for very ma.ny years. But a recently-discovered deposit of large size at Dacrwm, in the Gold Coast
Colony, is already contfibuting a large tonnage to the steel {urnaces of Great Britain.

Australia has quite|a number of deposits, of which those situated near Pernatty Lagoon on the Transconbmenba,l railway
are not only well situated, but also of high grade. Some special grades have found a market for chemical work and glass
making, and a very large tonnage of ore suitable for use in steel maunfacture has been proved.. The steel works at Newcastle
will probably draw supphes from this district in the future. . :

The ore may need 'washing to rid it of the salt which is objectionable when dry batterics are made from it, but these
deposits should provide the raw material (to be mixed with South Australian graphite) for the dry batteries of Australusm
In the United States 25,000 tons of manganese ore are used annually for this purpose aloue.

Alunite.—South Australia possesses large supplies of high-grade.alunite which appeared &t one time likely to be in great
demand as a source of potash. The fortunate outcome of the War, however, destroyed the almost complete monopoly of *
high -grade potash deposits by Germany. At Mulhouse, in Alsace, 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 French. This deposit, discovéred in
1904, and tested by tho Germans, was permitted by legislation to produce only 4 per cent. of the total output of Germany.

It is now considered improbable that any alunite deposits will be used primarily as a source of potash in suécessful

. competition with the F|rench and German deposits of Alsace and Stassfurt.

The chief use to be made of alunite will be to make alum and aluminium sulphate, and possibly to provide alumina,
for the production of the metal aluminium. A limited amount may be burnt w1th lime for horticultural use, and thxs practice
has been followed by one enterprising firm in South Australia.

Barytes.—The South Australian deposits of barytes are quite the most important in the Commonwealth at the present
time, and the quality of the material placed on the market is very good. But it must be remembered that the supply of’
such high-grade bu,rytcs may not be sufficient for a long-continued demand. We should be prepared to maintain our supply
by treatlun' the second-grade barytes with acid to remove the iron oxide. This treatment is necessary throughout the
world, and will certainly be necessary in South Australia in the future. It is unwisc to delay the preparations for dealing
with the second-grade ore until the supplies of picked ore of higher grade are giving out.

Gypsum.—From our coastal deposits of gypsum practically the whole of the raw material for the plaster factories of
Australia is being denved, as well as most of the gypsum used’in the manufacture of portland cement. Our supplies are
large, and plaster of patis is being made at Port Adelaide and at the extrémity of Yorke Peninsula. = A con‘udel able mmntuby
of gyprum is éxported to the eastern States. South Australin supplies also the gypsum that is used as ‘" land plaster ** for
correcting soils overcharged with black alkali. There is comparatively little demand for gypsum as & manure within our
own borders, save_ in the irrigation secttlements along the River Murray.

The deposu‘,s of lower Yorke Peninsula and the coast near Fowler's Bay are so Ialge and of such hxah quahty that they
must retain their posmon as the most important sources of gypsum for the Commonwealth in the future ; and it is hoped
that the gypsum will be manufactured-into-plaster in our own State in ever increasing proportions, rather than . exported
to the other States. .

Op'xl.—Of all gems there is none that surpasscs the opal in beauty‘ Yet the demand for this wonderful mineral has
never been 80 slack as at the present time, in spite of the fact that there is very little obtainable elsewhere than in Australia.
The field at Stuart’s Range is the most prolific of all the Australian districts from which opal has been obtained, and only
a very small portion of the known opal-bearing country has yet been tested. Tn common with all other gems opal is now
difficult to dispose of because of the reduced purchasing power of all communities throughout the world. With a return of
prosperity the recovery of the market may be expected.

Phosphate Rock. *The largest contribution to the domestic production of phosphate rock in the Commonwealth is made
by South Australia, where 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 ore of high grade (over:60 per cent. tricalcic phosphate) is sent
to the superphosphate factories of Wallaroo and Port Adelaide, but a large tonnage of lower-grade material remains unused.
With the object of ﬁndmg 2’market for this material, the co-operation of the Department of Agnculture has enabled a start -
to0 be made with experimental tests designed to find whether the low-grade limé and 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 districts with over 20in. of annual rainfall, and the cost of mining and crushmg must be kepc at the lowesf;
possible figure to allow profitable exploitation.

Salt.~One of the most 1mportanh mineral products of the State is salt, which is the very basis of many chemical industries,
We owe our predomménce in salt production to our climatic conditions, and no artifice can deprive South Australia of its
natural advantage in this respect. Hitherto most of the salt produced has been wbn b scraping the dry lakes after the winter
rains have been evaporated by the summer sun. Within recent years a considerable quantity of salt has been obtained
by the solar evaporation of sea-water at the heads of Spencer’s Gulf and Gulf St. Vincent. T1he production has been limited
by the demands of the Australasian market, for it would be possible to obtain vastly more salt than can be consumed at the
present time. Many millions of tons of salt are known to-be available on the surface of the dry lakes alone.
The chief hope for|the future expansion of this branch of mining mdustry lies in the establishment of the alkali industry
in South Australia.
The world’s product.xon of salt at the present time is approximately 17 000 000 tons, and its significance to industry is
enormous. To quote Geoffrey Martin :—
. ** From salt as the parent substance, there spring huge industries which are concerned with the maunufacture of sodium
‘sulphate, hydrochlori¢ acid, sodium carbonate,, caustic soda, chlorine, hydrogen, &c. Out of these industries, in their turn,
spring the industries concerned with the manufacture of soap, glass, glycermc. dynamite, and other nitroglycerine explosives,
bleaching powder, chlorates, &c. These products in their turn form the raw materials of great trades, which ramify one
into another in a way which is difficult for the non-technical reader to realize. For example, a stoppage in our supplies of
salt would cripple the house-building trade, because window glass would be unobtainable in quantity, since sodium sulphate
or sodium carbonate are used in glass manufacture, and these products are derived from salt. The production of explosives
-would suffer beoause glycerine (and incidentally-soap) would cease to be producible in quantity ; and so mining operations
-would become diffienlt, and coal would -become dear. The textile and paper trades would be crippled, because bleaching,
sizing, cheap soap forfscounng, and other chemicals—all derived ultimately from salb—would cease. to be obtainable in
quantlty These trades:-would react on other trades in a way altogether difficult to foresee.”
-+ . Apart from-the metals:and minerals that have already contributed to the mineral production of the St&te, some menmon
should be made of some mineral substances, of which 1mpottanb reserves exist within our borders, and which seem desbmed
to appear in future stat:stxcs of production.
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... . Grophite:—The more valuable variety of graphite known ag ¢ flake graphite ” oceurs in this State, but has not-yet; been
worked on .a commercial scale, The best deposits known here are those of Eyre Peninsula.

This mineral is used largely in the manufacture of refractcry crucibles for the heat treatment of many mebals and alloys
Hence, though during the war it was in great demand; the market has weakened with the general depression in metal mining,

" It has been shown by actua.l experiment that South Australian graphite gives results as satlsfactory for the, ma,nufact.ure
of dry cells as does the high- grade manganese ore occurring at Pernatty Lagoon.

Sub-Bituminons Coal and Lignite.—The most: important thing to find out about a newly-discovered coal seam is the
type of coal represented. - There ‘are very many varieties: of fossil fuel; all derived from vegetation, but differing quite
widély in their phvszical and chemical prnpemm Some gseams of coal are found where the vegetation that gave rise £ them
grew and flourished in the past—in many cases under climatic conditions very different from those’ mﬂﬂtmg on the coalfields
to-day. In the case of other seams the vegetable matter may have drifted from a distant source before burial, but these
cases are relatively rare. When accumulated, the vegetation has suffered some chemical alteration, probably with the active
assistance of bacteria. and subsequently a further alteration By compression_and earth movements.. The scveral factors
that determine the actual type of coal represent~d ‘in" any particular field are numerous, the mare important being (1) the
kind of vegetation giving rise to the seam, (2) the interval between accumulation and burial, (3) the length of time since
the time of formation and -burial. (4) the depth of burial and the amount of compressicn by overlying sediments and by
ear]b(h movements, and possﬂﬂy (5) the escape of volatilé constituents through pores and joints in the coal and the overlying
]_'0(" 3. -

‘\Itmy of these influences can be traced in studymg the coalﬁelds of Australia, but. it must be remembered that they
interfere with one another. -So we do not always find the deepest conl to be the most altered from ‘the condntxon of - hvmg
vegetation, nor ig the- oldeqt coal m all cases more changed than those of younger aO‘e

0f all the varieties of coal knnwn in South Australia the hest in quality is-that which accurs: ‘in thin seams, deeply buried-
in the.south-eastern region. - The deep borelinle near Raobe, drilled in search of mineral oil, was put down with a percussion
“drill ; and fragments of hituminous coal similar in chalacler and composition to the Jurassic coal of Victoria, were recovered
. between depths of 2.830ft. and 3,950{t. The biceest seam pierced was recorded as having a thickness of 3ft. It does not
geem probable that any attempt will be made to work so thin a seam at such a depth.

Of, the less inacressible deposits within the State. the hest coal is unfnrtunate]y the most r(’mntc-l\r extuate‘d The coal
$eams at Kuntha Hill. 110 miles to the north of Marree, and at Lake: Phillipton are far from -existing, lines of transport but
in quality are hetter than any others.  Next in quality comes the sub.hituminous coal of Leigh- Creek where there is a very -
lalge ‘déposit only partly explored, bnt handicapped by the distance of 170 miles. from the nearest port. 'This coal c¥hibits
many ‘of-the characteristics-of-a lignite, hut would be a useful fuel if sitnateld nearerto centres of consumption. The chief
hope for its development lies in the application of the coal to railway work when used in the pulverised state. Any northerly
extensinn-of the r.ulway system- will call for more fucl, and thls field is better placed to supply that demand than any other.

The: r‘nmpmmnn of these sub-bituminous coals is "wen in the following tahle :—

SOUTH AUSTRALIAN SUB-BITUMINOUS COALS.

. Sul}ihur' Moisturé # . -
- Age, : after at Volatile Fixed - . Ash. -
Air-drying. S105°C, - Matter. ' Carbon.
T N Do o ey e b e
Kuntha Hill, ...... veeeseessss | Cretaceous .... ‘ g 1168 . . 3663 . 4270 o 8/~99
Take Phillipson .............. Tura,s'sm \‘?). - l = )  21<02 T 3948 ST 3:;-]2 _6-é8_ .
Leigh Creek .......vv.oeeee.. | Triassic ...... l 024 2715 2524 3368 "13-91
. . . . = - . - l '. .

. The lignites of Tertiary age are widely spréad in South Australia, and only a few of them have yet been teshed in any
way as possxble sotrces of fuel. Mast of the lignité.hearing localities have' been found by boring operations in &earch of
water with apparatus not designed to recover proper sa mplos Black mud and lignitic clay are recorded from very many
bores. and there is-no way of determining the value of these records other than hv drilling or shaft sinking. But the recent
rise in the price of imported hituminous coal and the extended use of lignite in other countries have drawn attention to the
necessity for turning our oewn deposits to account.  Very little is kn')wn yet with regard to the deposits at Pidinga and in
the hundred of Barwell, save that the fr\rmer is exposed nt the surface, while the latter is eonecaled by cover of sedlmentary
rocks;

Vorv little hr)rm«" has vct hean carried (mt at Bower on thP ralthy ]me hetween Eur]unda and ‘\lnrgan, but a thlck s»am
is known to exist at the site of the first discovery. No attempt can be made to indirate the tonna"e of lignite dt thls place,
since the necessary data have not yet been obtained. -

" At Noarlunga. which is distant 25 miles by rail from Adplmde. 17fwr'mfT with a modern drill has hpen - arrl?d out renently,

“and 1,438.000 tons of lignite have been proved in an arca of 80 acres up to the end of October, 10 The main seam has

-an average thickness of 12:6ft.. and accurs at an average df‘pth from surface of 322ft. 'T he Lompontxon of the lignite is
‘given in the table helow.

At Moorlands. which is distant 87 miles bv rail frnm Addlaide, 85 horohnlnq havn heen dr\]lod in the portion of the ﬁeld
“already tested and-n large tonnage has heen-proved. The average thickness of the main seam, in all horeholes, is 14:8ft, ;
and its mean depth fmm the surface is 79ft.  These R5 horeholes have proved the existence of 8, 170 OOO tons of [lglllﬁ(‘, in
‘an area of 389 acres tested, of the average composition givensin the following tuble. ,

At Chinton. 55 miles distant by sea from Port Adelaide, and abeut 100 miles’ by rail from Arlplauie. the dnllmg of 19
horeholes has proved the existence of 32,384,000 tons of lignite. The average thickness of the main seam- in this field is
21-8ft.c and-its mean depth from the surfade is 202ft. Thﬁ average onmpnsltmn of thc hgmh‘,,over ‘the 620 acres already
‘tested, i57given in the table below.

. At Hope Vallvv. distant B mllpq by rnnd from Adelaide; 15 hm‘f\hnloq have bhéen dnﬂed but more work has to be done
‘beforc a tonnagé can he assigned to the area nf 200 acres tested, The main seam; is, 1‘3ft thlr-k and hes at a mean depth
.of 164ft.. from the surface: Tts composition is given below.

i At Tnkerman. which is : distant by rail 58 miles from Adeldide, seve-n lmreholns have provpd 10 101 000 tons of hnr,mte

“within an‘area'of 280 acres. The main seam is 21-7ft. thick, aﬂd occurs at an average dopth of 242ft. from the sm-face
iT'ha.average composition is net out in the table below: = 2 v 1

. The estimates of qnantlhps in the several fields are based Sfrwﬂv on t'he work’ alrc‘adv dnno -~ Ad the. further proepectmg
*of the fields proceeds the'tonnages recorded will inerease.. The domestic.reserves of fossil fuel of lignitic type amount already
Sto-over AU000; UUO ‘tons; and it appears prabahle'that they . will he proved ult‘lmi\tPlV to bc mwny tlmcs ag great- :
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THE AVERAQE COMPOSITION OF SOUTH AUSTRALIAN: TERTIARY' LIGNITES.

Moisture . ‘
“Jﬁﬁ:"' Sl;‘xlf[;g:l ' MOi:ture " Volatile ; _ Fixed -
; Air-drying. Air-drying. 105°C. Matter. Carbon. - [ Ash. Bitumen.

Gion oo | a8 | Te | ol | ol | ads | ok | o
MOOTINEE, s vr s eeses 1572 344 51-30 2180 | 1406 | 1275 0-54
Noarlunga. . . ... L. 21-82 499 4873 ] 24-19 ‘ 15:38 11-70 113
Inkerman ........ s | 1301 402 sa41 | 2220 | 1588 | 745 063 .
Hope Valley.......... 1271 333 51-02 ’ 22-05 l 1404 12:89 =

NortE.—The last, five columns record the composition of the lignite as it occurs in place, before being subjected to natural
or artificial drying processes. X .

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

These short notes on the several South Australian deposits of brown coal are-far from sufficient to give a complete account
of any ficld., Each area has its own problems, and much of the information essential to the wise development of each remains
to be collected. This can be done in one way only—namely, by systematic exploration outwards from the known areas into
those that are unknown. We must continually extend the reserves of lignite, gathering full data regarding quality and
thickness as we go, and noting also the depth and kind of overburden. T i .

The. problems of the best mode of utilisation are themselves rather complex. And’the experience to be gained by
Victoria during the next year or two will be of great interest and value to South "Australia. Different methods of burning
the lignite will be followed at Yallourn in the generation of electrical power and in the manufacture of briquettes; quite
apart from the use of the lignite in pulverised form, for which success is already confidently claimed.

Reference is made to Victoria and 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 Bay is the same as that with which we are concerned.
In lignite-hbearing regions, rather than in countries endowed with fuel of higher rank, will the problems of lignite
utilisation be carried out. In those parts of Europe where lignite is relatively abundant, and where coal of higher. gradée
is absent or must be brought from a distance, much use is made of lignite. The viewpoint is quite different from that
existing generally in England or eastern North America, where anthracite and bituminons coal are readily obtainable and
set a standard of quality. No lignite, nor any sub-bituminous coal, can compare with the bituminous coals or anthracites
when the heating values of equal weights of cach are compared. But if the bulk of the lower-grade. fuel burnt is adjusted
(by increasing the grate area, or the rate of feed in the case of powdered fuel) the results obtained from a trial will be very
different from those from lignite tests performed on plants designed for the use of high-grade fuel. g

There is great uncertainty as to the commercial success of any process of retorting the Victorian lignites with the recovery
of the products of distillation at either low or high temperatures. The higher ash content of all South Australian lignites
indicates that the value of the retort residues would be materially lower than that of the remarkably clean Morwell lignite.
. Tt.is interesting to note. in this connection, that the recent detailed investigation of a proposed * Super-power system
for the region betwéen Boston and Washington  resulted in the conclusion that coal must_be used in its raw state, under
ordinary peace conditions, for the most economical production of power ; but that the demands of war alter the aspects of
the manner of treatment, since by-products only recoverahle from process-fuel plants, must then be ohtained without regard
to-cost., The use of pulverised fuel was regarded by these investigators as not yet proven in large plants for a sufficiently
long time to give reliable indication of its value. But provision was made by them for sufficient combustion-chamber volumse,
to allow of a change, if future developments warrant the substitution. - :

* One of the'matters for special investigation in the use to be made of all South Australian deposits of lignite yet examined
chemically. is the efféct of the high sulphur content—whether the lignite be burnt in pulverised form, utilised in producer:
gas, plants. or made into briquettes. The fact of the high sulphur content cannot_be overlooked. Any difficulties that
arise from its existence must be overcome. : . C .

Tae Parr oF THE MANUFACTURER IN THE MiNxiNg INDUSTRY.

Trom the foregoing brief account of the part played by some minerals in industry, it will be apparent that there isa
close relationship between the maker of manufactured articles from raw materials and the producer of these materials. If
this relationship leads to dependence upon -domestic products the reciprocity is strengthened. - The greater the population
engaged on primary production the larger the home market. So it is of the utmost importance to rely upon sources of raw
materials within our borders. The domestic product, even if unknown, may be quite as good as the imported product or
it may be even better. Home production can be fostered by the formulation of exact specifications of requirements. FEven
where it has not been the practice in the past to insist on specifications for the raw materials 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 specifications at once. If
this is so, he can at once start to find out what are the precise qualities that his requirements demand ; and in the course
of this investigation he will almost certainly find a means of improving his existing practice. The exact definition of require-
ments helps not only the man ‘who seeks to fill them, but also the man who turns the response to account.

And, if the geographical handicap is removed by the introduction of domestic raw materials to replace those imported
{rom abroad, this proc:ess of adaptation to each individual environment must he carefully reasoned, and must be commercially
sound. No permanence 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: mining industry of the Jand in which he works.
He will no doubt be a shareholder associated with many others in syndicates or companies, whose object is to find new deposits
or to work those which have been located. Probably his fellow-shareholders will take advantage of his specialised knowledge
of business affairs to appoint him to the board of directors. Here is a great opportunity for useful work. The manufacturer
can exert a powerful influence against wasteful expenditure if he will decline resclutely to he associated with any venture
that is not in capable hands and soundly presented to the public. The prevention of wasteful expenditure is in many cases
an unwelcome obligation, and it will not be accomrlished easily, But the State as a whole requires such service. The
amount of capital available for the development of its mineral resources is limited, and the withdrawal of a portion of this
available capital for futile ventures foredoomed to failure, involves the diversion of capital from those propositions that
may have a reasonable chance cf success. To carty such a resolution into effect there is no demand for any pessimistic
outlook. The attitude of the investor should be that of a sensible business man who weighs up all the possibilities and makes
provision against the possible interference of influences that may he foreséen. It has been urzed repeatedly that every
proposal should he allowed full senpe, and that there is ne cause for anxiety if a venture proves unsuecessful. This is certainly
untrue of cases in which failure is inevitable. Waste is always waste.

In the case of syndicates or companies formed to search for new deposits the essential matter is to obtain the services
of a reliable man having wide experience. The number of failures through neglect of this fundamental and <elf-evident
axiom iz remarkable. ~One hears again and again of the return from a distant region of a prospecting party bringing back
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for agsay sinzle specimens from lodes that have been found, in place of the svstematic’ samples with dimencioned plans,
which alone can justify further expenditure- -Single specimens give-little-more -information -as- to-the-nature-and-grade-of
the.ore to be treated, than a piece of a sail can give as to the speed of the yacht from which it was taken.

In the case of plcposluons which are concerned with the. de\elopment of mineral deposlt,s which have been located
already there are other considerations hefore the investor. - The prospectus may reveal the qualities of the venture by mere
inspection. If, for example, it is suggested that the financial prospects of the mining venture are enhanced by the agri-
culsural or horticultural possiliilities of the surface s0il, one may reasonahly assume ‘that the-attractiveness of the mining
proposition is felt to be lacking even in'the judzment of those optimists who place it hefore the public. Again, any proposi-
“tion that will ot beat careful investization i riof Worthy of nctie. The statement that shares must be hought at once
lest the opportunity to invest be lost on the morrow, should be reyarded with the utmost snugyicion. The promises of spec-
tacular dividends from the investment of carital in companies formed to work minerals haviny a relatively: low mtrmsu,
“value are absurd.” ~

- The prospectus of a company'usually contains one or more reports from men professing expert knowledze. - The writers
-of such reports must be entirely disinteérésted in the ventute, if their judement is to be trusted implicitly. = Many investors
are misled by an old weakness in human nature to give honour to a self-invited prophet who comes from another country.
“The reports themsclves revedl the extént to which réliance may be placed on those who wiite them; if the trouhle iz taken
to examine them carefully enough to find out how far they treat of the factors which determine the commercial success of
“an entef"priﬁe "How oftén does oné find in & prospectus vague statements of vast tennages ready and available for miining ?
1t is as unreasonable as it is immeodest to suppose that the State is strewn with huge virzin deposits that have lain no"lected
althovgh visible, during the period of our occupation of this territory. New’ finds are made of course, in occumed lands ;
‘but their dimensions remain almost invariably to be proved by systematic development work. And before'any repptable
mining enzineer will give an estimate of the tonnage availuble. he must have the necessary orenings to give data
as to dimensions and to provide sampleq . o . !

The report should he written in concise and sxmple language. Tecknical terms have their proyer rlace and mav be
used there to advantage, but they can te dispensed with almost entirely in reports dealing with mining problems. It is~
well to remember that the hizher the professional standing of the engineer, the more SImplv is His'report presented. Tt is
the charlatan who seeks to draw a veil of abscurity over his lack of precision by the fréee nse of technical phrases. In making
mention of a report setting forth a judgment in simple and precise terms, it is not intended to convey the meaning that
the proposition with which it deals is necessarily commended or condemned in a final wav. There are many cases in which
it is possible tc remove doubts as to the probable success or failure of & venture hy some expedient invelving a moderate
outlay. Whether such work is of the nature of further exploration to determine the extent and quality of the reserves of
raw materials, or of the nature of an experiment on a scele sufficient to give the assurance that the raw materials can be
satisfactorily and economically treated, there should be no hesitation about carrying out the work in a thorough way before
incurring the extenditure necessary for operations on a full seale. And. in any case, the data on which any judgment is
based must be stated explicitly. They can be verified, if necessary, by any other engineer ; and the future of the mine
depends on these facts rezarding quantity and quality rather than on individual mterpreta_hons of their significance.

The account that has heen presented of the past mineral produetion of South Australia, and of some mineral asscts
that will be developed in the future on account of their intfinsic merits, will, it is hoped, convey the conviction that the
part played and to he played by the mineral substances with which this State is endowed is of the utmost importance to
the industrial life of the whole Commonwealth. Although the annual value of the minerals raised is exceeded by the value
of our cereals, hay and greén fodder, wool, meat and dalrv products, these latter can he obtained for the Australian market R
as’a whole from other sources more readlly than the salt, the gypsum, and the iron ore which were allotted preferential
shipring space during that portion of the war period when the problem of mﬂmtdmm'f supplies to Australian factories was
most, serious.

But there is much required beside proper cautlon in developing these assets, which must he developed to the uttérmost
if we make full use of our opportunities. The sympathetic attitude of the whole community is hest aroused and sustained
by a virile independence and an energetic policy of development under skilled management. Mining is not mote likely to
be successful than any other industrial undertaking, if the control and manu"ement are entrusted to those who have not
beén trained to exercise them rightly. Nor can it succeed if essential portions of tke work are left to others to carry out. -

With these remarks—rperhaps obvious remarks—the future development of our mineral deposits may be safely left in
the hands of those who are eager to fuce facts. Many years have passed since Michael Faraday expressed his strong belief
that * that point of self- education which consists in teaching the mind to résist its desires and inclinations, until thev are
proyed to be right, is the most important of all, not only in thmvs of natural plulosophv, but in every department of ﬂa:ly
life.”

In quoting this considered jud;ment of one of thé greatest men of our race, it may be added that specml stress has becn
laid deliberately on the criteria by which genuvine mining ventures may be tecognised, upon the factors that determine
availability, and upon the carcful geographical study of each individual problem of supply and demand. Ior, by systematic
attention to these matters at least, no small measure of benefit will accrue to the manufacturer lumself and to the mining
industry. which is indispensable to his existence,
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