
"J 

A •'H c: / 
mpmTtssm: OF vcdsss 
SOU® AUSTR&EEA 

TIE SITO&ot OP m -gypsou MHOEC'• m m mssicuhm w j m m m . w 
momc^icm FROM LME MaeBMEIiL 

o 
• v . > 

• jki 

3SSS73 

•"by 

J. R. Adam 
mineral Development Engineer 0 

O 

13th January, 1966. 

Kept« Bfc; No* 6y£{ 
/dniin, ICu* 121 * 

1535/50 'n 



*. Rept.B3fi.He.W9 
Adffila. 3Sfo. 121 

B^TMEST.OFMI^ B..K. 1.535/̂ 0 
SOUTH AUSTRALIA 

THE- SITUATION OF THE GYPSUM MARKET WITS PARTICULAR REFERENCE TO 
PRODUCTION PROM LME'tfacDONNELL . 

w 

J. R. Adam 
Mineral .Development Ens ineer 

o 

CONTENTS 

INTROBU CTION 1 
INFORMATION OK", THE GYPSUM SITUATION 3 

The Lake MacDsonriell Deposit o • 3 
Beposit ° ° 3 
Grstde 3 
Relative Importance h 
Access 4 
Leases 6 
Facilities established at Lake MacDonnell 
and Thevenard , 6 

Lease Rents and Royalty Payments 7 
Labour Conditions t 8 
Production from Lake MacDonnell ° 8 

Legal Aspects of Granting Suspension of, 
Labour Conditions or Covenants 9 
Forfeiture of Mining Lease 9 
Certificate of Suspension from Work 9 
Power of Minister to Suspend or Remit 
Covenants . 9 

*o Australian Production of Gypsum „, 11 
South Australian Production of Gypsum ° 11 
Reserves of Gypsum in Australia 12 

New Sew.tix Wales and Victoria0 ° » 12 
Wastes-Australia 12 
Queensland, Tasmania and Kortherno Territory 12 South Australia ° ° 12 

Uses of Gypsum in Australia 13 
As Plaster of Paris- 13 
In the Manufacture of Portland Cersent 11j. 
Other Uses ° 15 

Use in the Manufacture of Sulphuric Acid 16 
or Ammonium Sulphate Overseas " 

Economics nof the Production of Sulphuric Acid 1? 
« fi»ora Gyp sum in Australia / \ „ 



Rept.Bk«No.63/9\ 
, . • Admin. No, 121 

% M D.M, 1535/60 . . Page 

Australian Oonsumptim of Gyp Sinn 18 
Main CKmsramptian Localities 18 
Exports 19 
The Export Potential 20 

Diffiaulties 20 
Competitors 21 
Markets ° • 21' 

Artificial Gypsum from, the salt and chemical 23 
Industry 

o 
Artificial or "Chemical Gypsum" from the 23 
Fertilizer Industry 
Changes in the production of superphosphate 23 
, Concentrated superphosphate " 23 
Production of Chemical Gypsum 2k 
Quantity and Location of Future Chemical Gypsum 25 
Production 

Competition of Chemical Gypsum with Natural , 26 
Gypsum 

Experience with the use of Chemical Gypsum 26 
FORECASTS OF FUTURE TRENDS IN THE MARKETS FOR 28 
AUSTRALIAN GYPSUM 
Future Demand in Australia jfor Gypsum 28 

In the Cement Industry 28 
In the Plaster Industry 29 
Future Demand in Other Uses. 31 
Possible Future Demand, in the Manufacture <ot 32 
Sulphuric Acid and its products 

Forecstet of the Export Potential 52 

SUMMARY OF THE MARKET SITUATION' 3k 
In Australia " 3*4-
Exports 3k-
With Special Regard to Lake MacDonnell 3b 

THE SITUATION AT LAKE MacDONNELL ' , v 36 
Present Position • 36 
Points to be considered . 37 

SUGGESTED ACTION - 1+0 
With Regard to the Granting of Suspension of . 40 
° Labour Conditions o 

With Regard to the Development of the Gypsum 1+1 
Industry 

o 

© 

APPENDICES 
A. ' Gypsum Leases Held at Lake MacDonnell 
B. Lake MacDonnell Production 1920-1965 
C« Australian Cement Plants 
D» Types;of Superphosphate 
E, Chemical Actions in the Production of 

Cortcient-mfei-si. Suparphocphate. ' , 



Rept»Bk,fto, S2/9 
Admin. t2i 

1535/60= 

OF MII3ES 
SOUTH AUSTRALIA 

THE SITUATION OF THE GYPSUM MARKET-Y*TTK P.AKPICQLAK 
REFERENCE TO PRODUCTION • FROM LAKE KacBGNKBLL 

• ' INTRODUCTION 

The Colonial Sugar Refining Coy. has expressed a wish to 
cease the production of gypsum from their Lake,MacDonnell leases 
for a couple of years. They wish to concentrate their production 
on their leases at Kangaroo Island to save costs on the gypsum 
"because they are embarassed "by the present very depressed prices 
of sugar. Application, has "been made for suspension of labour 
conditions on their Lake MacDoimell leases so that there will he 

o 

no fear of t̂ eia losing those leases because it is essential that 
they hold the leases to assure: their future source of gypsum 
when the Kangaroo Island leases are worked out in about 12 years *V 
time at the present rate of production. » 

The Company has also stated that the quantity of their 
future requirements of natural gypsum is very uncertain at 
present. This uncertainty, is caused "by the fact that changes in 
the method of production of superphospha te in Australia is 
causing competition oncthe gypsum market,from quantities of 
"chemical gypsum" produced as a byproduct by the.fertilizer 
industry. The chemical gypsum is being produced in large 
quantities close to the main plaster works and some cement works ' 0 -o 

in the eastern states. o • 
This has all come at a most inopportune time as the 

South Australian .Government ip Just completing' fee third stage 
0 *• 

of extensive improvements to the facilities for handling gypsum 
from Lake ̂ aCDo-uiell cm to ths sea off the port of Thevenard 
near Ceduna. These improve rrarjts consisted of bulk handling 

° , O # o 

arrangements at Thevenar^, improven»r.ts to the, jetty and re-
location of the railway, ; Over £1,000,000 hap been spent by the 
South Austmlian Q-Gv<3r?imati.t' oii this. the net?" railway deviation îiv. 



"talttcs't living the distance of haul is about to be opened. 
The money •was spent to cater for an expected large 

increase in production of gypsum from Lake MacDonnell by the 
two companies, the Waratah Gypsum Company and the Colonial Sugar 
Refining Goy. It was anticipated, that the improvements would 
enable these companies to secure .large export orders as well as 
to supply a large portidh of the Australian market from the 
deposit of over 500 million tons, How it appears that, apart 
from not gaining extra export orders, the demand for natural 
gypsum for the eastern states may be considerably reduced, 

c 

This report gives the results of investigations made 
to ascertain how matters really stood. The information was pftj/evi rfpvft c<%cf t' /f 
gained from^special visits to -

the Lake MacDonnell deposits , 
© the plaster works of Australian Plaster Industries 

(A.P.I,) in Adelaide, 
the plaster wortes of C.S.R. in Sydney 
the Bureau of" Mineral Resources in Canberra 
the C.S.I.R.O. Laboratories at Fishermen's Bend and at ftlgate in Melbourne 
and the Commonwealth Fertilisers (I.C.I,) new 

superphosphate plant at Yarraville, Melbourne, 0 
but the research laboratories of A»P,I. in Me^ourne were not 
visited* 

The main points of information which affect the 
o 

production from Lake MacDonnell are given, first, followed by 
points affecting the general production and use of gypsum and 
, the "chemical gypsum" position. Forecasts" are given of likely 
future trends in the gypsum market. The situation as regards the o 0 

Lake MacDoimell deposit is discussed and some factions are 
suggested, ° -



INPOBKATIOH ON TKS GYPSUM SITUATION 

The Lake MaoDonnell Deposit 
(Mining Reviews 8?, 88, 89, 110 & 111$ 

Deposit 
o 

The occurrence of gypsum in the Lake MacDonnell area is 
considered to contain ovez* 500 million tons of very high grade 
rock flour arid crystalline gypsum. It is situated adjacent to 

o . 

the coast about 35 miles west of the shipping port of Tfievenard 
near Ceduna, This harbour is about 1*50 miles by sea north-west 
of Adelaide, about tOOO miles from Melbourne, 1500 miles from 
Sydney and about 6000 miles from. Japan "by sea. The rock, flour, 
and crystalline gypsum covers about 30 square miles ta an average 
depth of about 12 feet. The major portion is rock gypsum which 
is up to 2k feet thick and is covered with about 3 feet of flour 

. • o 

and crystalline gypsum and from nought to about 6 inches of 
overburden, except under Lake MacDonnell itself where at the 
centre there is about 12 feet of salt and mud over 1i+ feet of 
rock gypsum* 

Grade 

Much of the rode gypsum contains over 99% gypsum. The 
average grade of the rock, flour and "crystalline gypsum exclud-
ing the overburden was calculated to be gypsum from the 
test drilling irf 19k7, the gypsum-carrying an average of only 
.3calcium carbonate and under 1% salt with practically no 
ins club les (under 0,2$) ," Considerable rock gypsum of over SSfi o 
grade hasr been shipped to Japan without any washing beinj 
necessary. It is about 2^% purer than other inports into Japan 
and "also it has the special .quality of gradually "breaking down 
on handling- to finger sized pieces. This gives' easier crushing 
wMch. is less costly and reduces the dust' worries of the con-
sumers. Thts gypsvea re«uij?©s washing for the .plaster industry 



to remove salt but not for the cement industry. So far 
insufficient fresh water for washing has been found at the 
deposit. 

Relative Importance. 

The deposit at Lake MacDoimell is Jby far the largest in 
Australia. It accounts for over 90$ of the resources of the O ' 
South Australian deposits which are being worked and which are 
providing about 70$ of the Australian production of gypsum. 
The grade as mined is higher than from any other deposit. It 
could supply the total Australian needs of gypsum at the present 
rate of consumption for about 1000 years. It is cheap to mine 
but the cost of transport to the sea and its distance from the 
markets makes it more expensive to use than the gypsum from '* 
other sources, "mainly Stenhouse Bay and Kangaroo - Island. 
However it will be there to fall back on when othSr deposits cut 
out. In the meantime its. chief use is for the export, trade. 

This is a large deposit but there are much larger ones 
in North America, e.g. the "White Sands" near Alamagordo,. Hew 
Mexico, which cover an area of 270 square miles with an average 
thickness of 20 ft. ill dunes 10^30 ft. high -which contain about c - o 

5,000 million tons. There appear to be unlimited reserves in 
Michigan, Texas, New Mexico. Some deposits of anhydrite cover 
thousands of square miles and are as thicjc-as 1,800 feet. 
(Industrial Minerals and Rocks). ' 0 

o o 

Access 0 -
o 

At Lake ?,!a&Dannell in. the very early days gypsum was" 
bagged and carted about 6 miles to Port Le- Hunte, a small port, 

o c 

where it was loaded onto small coastal vessels from a jetty . 
sheltered by Point Sinclair. At present the gyps-am its trans-
ported by a circuitous railway route of 6a miles to Thevenard 

4 o 

harbour where the Jetty was modernised by the S.A. Harbours ° 
CP ' Board in 1961 with the installation of bulk-loading •facilities o i ° at the estiiaated- cô t. of £-160,000' end where harbour improvements 



. completed in 1'965 at the cost of £126,000, now allow 10,000 
ton D.W.T. ships to sail at day or night high tides. 

The Government is just congsleting the relocating and 
improvement of the railway from the deposit to Thevenard 
reducing the distance from 6k miles to 36 miles and improving 
the grade. This work was approved in 1963 to he Completed for 
an estimated cost of £8^0,000. (It had "been estimated that it 
would have cost over £800,000 to make the old line capable of 
handling the large tonnage which was anticipated) . 

Railway freight rates were reduced in 1962 following 
representations by the companies to enable them to compete on 
the Japanese markets. The present rates are 1?/9d. per ton for 
the first 50,000 tons per year reducing to 10/- per ton for 
combined tonnages of the companies over 50,000 tons per year, 

o 

and drop to 9/- Tor tons in excess of 200,000 tons/year. (The 
class "I" rate is 33/- per ton for 6k miles and22/3per ton 
for 38 miles). The opening of the new railway rout^ with the 
shorter run and easier grades will reduce the running cost of . 
the railway but at the time the scheme was proposed no further 
redaction of freight rates was envisaged. 

Tt now appears that it might be possible, with the 
modern techniques of loading- ships in open water, to construct 
a loading point for large ships of up to 100,000 tannage at . • 
Point Sinclair about 8 miles from the present workings on the o 
deposit. This has been estimated to cost roughly £750,000. 

fc ° 
The Stenljouse Bay deposits are 3/r5 miles fro® a jettj wh 

o o 
which can take ships up to 320' length with maximum cargo 
capacity of U.,500 tons. Hie Kangaroo Island deposits are 14 » 
miles by road from the Ballast Head bulk loading jetty y/hich 
has 261 of water ,and can take ships of up to about 8,000 ton 
capacity. 

o * • . 

* 



j - ca^te? ' - - ' 

• losses - c • ° 

Most ox the asp©sit'is leased "by the • 
fffrratafo Opmpa&y» a-wholly- mm^' -sulbsldliausr of 
KLctster Indu^teles Ltdc This ©ornpany. holds . 
area __ of 11 . QStM&eges . eonfea-Lnlsiff aa estimated tannage pt ĝ SHjo. 
of ovgp million t®n&(. She holds, thiese, IS&Ses 
c overing gOp agggs- a&d. a&at&fc^g: jjhfflt J^jfiilXl^Jbmjg of 'good 
rook gypsum, TJiess" "Is also tStcagkfc to '"be about 100 million' tans • 
trader Lake which, fern tahGypsum "holds .leases fox4 

salt oilly and ab'o&t 50' million tons of rock gypsum, arid up to " 
.50 million tons of lower g^ade .flour gypsum Jji the remaining 
area which has laeen'-r©served' fpom. .the, &peratio» of the Kpiing Acte 

About S500-.acres were witkŜ aum'. from iFaratah• ©ypsum. ist 
•i959 ô y agraaaenfc as-' it was c ansidesiefd-- that they had - 'far. more-
than they were eves?- likely to use Judging "by their existing 
activity. The lines Department agreed' to ''allow them, amalgamation 
of their remaining- It,000 acres as .protection against plaints* " 
(DM 1535/60) (Appendix A,Leases- Held): * 

Leases ©vex* k-BOQ: aepea- come np far. renewal withixt the-
next 18 Emths, • „ ' 

Now nao®ter Xa^ge compass is .esigrudring about obtaining 
extensive leasss cm. the liake -HaeDoimeXL., grp®o,® deposit and - sa.lt 
leaseg on the aiJoiKikig B&33L Pcir.t .Lates to° prodsac© ggpeim and 
salt in a larve vjay cmd to ship it ehe&ply by estsiblishiag ge 
deep sea bulk~3>»a&ftag: if&eilitry at* Potest Sinclair abmit 8 miles 

o * from the prear?-at; 

;-'--oili t.VA.-i• ̂ st»wvi-she&- at Lake HaeEiomiell and The^enard 
o . ° 

o 

'Vara • GgTpssssi has mceatly a& &M-eMngf 
screening at-..: "at lake HaeDosmelle The&i-* old 
plaster factors s.tr ̂ he^ena^d hag fceea elode£ -dona but- i-hê  fesvfe 
established mons» -pJUsig plant,' t© 
load onto th* cm ttes - Tah ̂ owp^T 



rock gjrpstim. About 5 men. who live at Penong are employs & on 
this, and Waratah Gyp stun have ah out 10 men at Lake MacDonnell 
and 12 at Thevenard at present. They have about 16 houses for 
their staff and employees of which two . are at Penong and the 
rest at Thevenard. 

The C.S.I?, Coj; on the other hand uses contractors 
Brambles Transport Ltd. of Whyalla to, do all their mifting and 
handling of the gypsum onto the train and also from the train 
to the -stock piles at Thevenard and onto the Harbour* s Board 
belt. Brambles has supplied all the equipment at Lake MadDoimell, 
all of which is mobile. The C.S.R, has spent about £50,000 
oil the stockpiling and recovery plant at Thevenard and paid 
Waratah Gypsum £15,000 for permission to use the 8 miles of 
branch railway which was-put in from Kowalka to Lake MacDonnell 
for Waratah Gypsum in 1950 and for which that company has been 
paying £800 per year. 

As already mentioned the Harbour f s Board has bulk 
loading facilities at the Thevenard jetty which were completed 
in i$61 for £160,000. This was constructed mainly for gypsum 
for the two gypsum companies but is also used for grain from 
silos which have been recently established there. Both Waratah 
Gypsum and the C.S.R. Coy. were, to pay half each of the estimated 
extra cost of £30,000 per year for 21 years to cover the extra 
cost of this equipment to the Harbourfs Board. This cost is 
reduced according to the amount of grain that is handled to share 
the cost. 

© ' 

o 

Lease Rents 'and Royalty Payments 

Royalty is charged at 6d» per ton for all gypsum which 
is shipped from the area. This is £2,500 for 100,000 tons and 
the royalty payments were nearly £2,80Q in 1963 and nearly 
£k,800 in I96I+. Lease rental is at the rate of 1/- per acre 

0 0 

per year and Waratah Gyp sum' pays £5US per year-and C.S.R, £U5 
per year in rents on the Lake.HacUoraiell gypaum lessen. 



Labour Conditions 

Under the Regulations under the Mining Act, 
section 138(2) at least two men must "be constantly employed 
throughout the year (i.e. for 8 hours on every working day) for 
every 40 acres of gypsum lease held and under Regulation 170 
every horsepower of machinery employed shall, when in actual 

o 
use in working or treating the ore, he counted as two men. Thus 
the C.S.R. require a minimum of men and Waratah Gypsum 550 men 
or say-5 men and 20 H.P. and. 10 men .and 270 H.P. working contin-
uously. ^ 

Production from Lake MacDonnell 

Waratah Gypsum pty. Ltd. has produced about 800,000 
tons of gypsum from the Lake MacDonnell deposit since 19*47* 

o 

Production was about 11̂ ,000 tons per year between 19*4-9 end 
1953 at the rate of about 40,000 tons per year from 1956 to 
1961, 100,000 tans per year in 1962 and 1963, 186,000 tons in 
1962+ and the production for the first six months-of 1965 was at 
the rate of 125i000 tons per year. Most of this is used to 
supply the export markets. (Waratah Gypsum's main supply comes 
from Stenhouse Bay where they are mining over 200,000 tons per 
year. This is mainly used in Australia). 

The C.S.R. Coy has held leases at Lake MacDonnell 
O % » t • 

since 191+6 and mined a total of 6,200' tons between 19*4-9 and 
1953 then ceased production and has only .recently recommended 
production, £61 tons were shipped in 1963, U,700 tons in 196*4-

- o and 10,600 tons in the first half of 1 965, making a total of 
o 

21,100 tons. (The C.S.R. Coy. developed InghamPlaster's gypsum 
deposit at Kangaroo Island in 1960 while -waiting for bulk 
handling facilities for Lake UacDormell gypsum. They hr.d produced 
h30,000 tons frcs the Kangaroo Island deposits by June 1 965 and 
are mining at the rate of about 120,000 tons per year there). 
(Appendix B. Lake MacDonnell Production, 1920-1965). ... 



Legal Aspects of grant tog Suspension of Labour Conditions 
° or Covenants 

Forfeiture of Mining Leasefor Non-Compliance with Labour 
Gonditicais or upon Application. 

The Governor has this power to cancel any mining lease 
in the case of non-compliance with the labour conditions 

- ' ' ' , ' o. 
(Regulation 159(3)} Mining Act, Section 126}» He also has 
discretionary power to cancel a lease on which a plaint note 
has been lodged and a warden has decidê : that the lease is 
liable to forfeiture (Regulation I60j Act, Section 7p-75)* t - „ 1 

(This is in contrast to the forfeiture of a claim which is 
compulsory if a plaint note' has been lodged and the claim been 
found to be liable to forfeiture (Regulation 93i Act, Section 37)} 

Certificate of Suspension from Work 

On good cause being shown, a certificate of suspension 
. o ' 

of labour conditions f or a period not exceeding one month may be 
granted by a warden after six months work has been duly performed 
on the lease (Regulation I8J4.) or not exceeding three months 
by the Minister (Regulation 185) • Also "No certificate of 
suspension of the labour conditions of a mining lease shall be 
renewed, and no second or subsequent certificate 0of suspension 
shall be granted except as hereinafter provided either by a * 
warden or the minister until six months' work, in the manner 
required by such lease, has been done on the leased lands sut>-O • ' • , i •• " ' - 0 

o " ' T 

sequently to the date of the ̂ expiration of the last certificate 
of suspension*" (Regulation 187) • ° -

Power of Minister to Suspend or Remit, Covenants 

"The Minister may, at any .time before breach thereof 
suspend or wholly or partially remit all or any of the covenants 
and conditions contained in any mining lease, in any case 
where he is satisfied that by reason of special circumstances 
it would be impossible to comply with/ or would inflict great 



hardship upon the> lessee to enforce tBe covenants or conditions", 
(Regulation 188% Act, Section 116 (1) ; 

In this Regulation and Section the placing of the 
comma after "mining, lease" and the placing of the clause that 
follows after the main part of the sentence, could lead to the 
interpretation that the Minister has the power to suspend or 
remit in general and "in any case" <£or especially) "where 
he is satisfied ,.«.." On the other hand the regulation could 
mean/that the Minister has the power to suspend or remit only 
"in any" particular "case where he is satisfied Much 
clearer wording, is used to convey this latter meaning in the 
case of a claim in Regulation 88. Here sub-regulation (2+) 
states that "a warden, if satisfied that by. reason of special 
circumstances it is impossible to comply with the conditions ...,, 
or that it would inflict great, hardship . m a y grant to sudi 
owner a certificate of suspension .. ..," and similar wording 
could have been used in Regulation 188 if this meaning was to 

o 

be implied. However the-general tenor of the preceding 
regulations seems to imply this, meaning i.e. that the Minister 
has the power to suspend or remit only "in any" (particular) 
case where he is satisfied that .... it would be impossible to 
comply with or would inflict great hardship ,...«..", in other 
cases he can only grant a certificate of suspension of labour 
conditions for periods not exceeding three months and cannot 
in those latter cases renew the certificates. 

This means that the Minister must be satisfied that 
great hardship would be inflicted if the labour suspensions are 
not granted, and in this, case the great hardship would be the 
° possible loss of a secured supply of good gypsum0 for their 

o o 
future existence in the plaster industry, otherwise the carrying 
on of a token production at a loss to the Company to hold their 
leases. Section 116 of the Act has been invoked in several 
cases in South Australia e.g. with Augusta Salt at Port Paters on 
and Australian Salt at Barunga and Lake Fowler and with A.G.I. 

o 

at Port Gawler. In Some cases the labour Conditions have been 



altered "but in the ease of Augusta Salt full suspension was given* 
Under Subsection 116(2) of the Act M a return of all 

such remissions, with.the reasons, thereof, shall be annually 
laid before Parliament, 

Australian Production of Gypsum 

Nearly 800,000 tons 6f gypsum worth almost £1 ,000,000 
at the deposit was produced in Australia in 1964, 71$ of it 
coming from,South Australia as shown in the following tonnage 
figures:- (Anst, Mineral Industry Review) 

Year.- S.A. ViC;» NSW-. 
c 

WA Total Value ex 
Mine , 

1963 
1964 

498,000 
581,000 

76,000 
96,000 

62,000 
64,000 

51,000 687,000 
45,000 787,000 

£857,000 
£979,000 

1964 7k% 12$ 8% €% 100$ • • 

South Australian Production of Gypsum 

Extensive high grade rock gypsum deposits are being 
worked at Stenhouse Bay, Kangaroo Island and Lake MacDonnell the 
other production is of lower grade and. mainly from seed gypsum 
deposits. The tonnages for the last 2| years were as follows:-

Location 1963 (61gt&s.) Use 
Stenhouse Bay 205,500 227,600 111,250 for Plaster in S.A. 

& Eastern States and 
some cement in NSW 
and Q. 
for Export Lake MacDonnell 111,8?0 190,940 73,050 

Kangaroo Island 113,150 103,000 58,050 (for Plaster in S#A. .• Eastern States 
° sub-total 430,570 521,540 24^,300 

Whyalla Area 
Lake Fowler 
District' 
Cooks Plains 
Blanchetown 
Area 

14,000 q 15,20a 
7,000 10,000 
14,100 17,000 
13,700 13,800 

for local plaster 
for Adelaide Corient 
Co. 
for Adelaide Cement 
' Co, 
for S.A.. Portland 
Cement Co« 

Total 498,000 581,200 

« 



n o Reserves of Qypsum in Australia 
•,v • """' T*" M " '" "•""• 

• r vhi'V New South Wales ami Victoria . 
•, AC • 

' V l ̂ r̂ ew South Wales. and "Victoria which eonsuaie the "bulk 
of thfe gypsum in Australia each only have deposits -of low grade 
material, mainly 30^-5^ gypsum as- mined, which are considerable 
distances from their markets and which? mostly require washing. to 
up grade the material. The N.S.W.. deposits nearer 'to the cement 
manufacturers on the western slopes of the Rlue.Hountains are 
cutting out and will leave:.OTily the far'western deposits or those 
remote from the railway-, la Victoria, the main deposits are. all 
about 30Q miles from Melbourne'in the./northwest "<>f the state. . . 
They will - last longer than the. X?.S.,W», depos its but they .are not 

'V̂ : * '" ' ' '' . ' " ' • ' " „ 
really large deposits. 

' ' - M i - • " • ' - • • • ' • : • ' • • : -

•; West Australia 
• Western Australian deposits, suppler all the heeds 

for theij*-state but no exports are made from there. They have 
no large.deposits like the Lake MacDonnell one., 

A' Queensland, Tasmania and Eorthem.Territory• 

• . No gypsum is being produced in Queensland, Tasmania 
or the Northern Territory. 

South Australia-

• -South Australia holds the main reserves of:gypsum 
"'. 'if 1 ° 

in Australia. The approximate reserves of the- main South ° 
Australian commercial depos5.ta are given below;-



South Australian Reserves In millions of tons and Life at 
present rate of production , „ 

Reserves Distance 
Location million from tzE f . O r a a e 

tons Port 
miles 

gypsum 

Lake over 500 
MacDonnell 
Stenhouse 
Bay 

f pRg&TOQ 
^Island 

[ 21 
Lake Fowler 

2 
14 

4 

Gooke 
Plains 
Craig ie 
Plain 

Blanche town ? 
Whyalla area( "1 

( 1 0 

Streaky Bay 30 

36 

3-5 

UO « 

10 

mainly 
rock 
rock and 
sand 

11+ rock 
9 seed 

85 seed 

75 seed low grade 

90 seed 
seed 
lower 
grade 
grey sand 

Main 
uses 

all 

all 

Life 
Year3 

3,000 

1 0 - 2 0 

92$ 
92$ 

all 17 
Ceug&fet 
and 
plaster 

88$^Cement 

68$ 
30$ 
? 

80$ 

(a) 

150 
150 
150 

91$ 

Cement 
and 
plaster 
Cement 
Cement 
and local 
Plaster 
all 

70 

Rei&v 
M.R. 

111+ 

91 & 
1.10 

105 

110 

112 

93 

110 

Total over 550 million tons 

(a) C.S.R. quotes reserves 2,100,000 tons in October 1965 with 
anticipated life of 1 £ years allowing for increasing production. 

(b) Adelaide Cemant has "been using some gypsum from Cooke Plains but 1 ifi future will be obtaining all gypsum from Lake Fowler because 
of cheaper freight. Cooke Plains gypsum is not suitable for 
plaster as it is too costly to remove the silica which is . 
usually over" 10$. 

* Life infinite as no production at present. 

G -
o o 

Uses of Gypsum in Australia 

As Plaster of Paris -
About 2/3rds of the gypsum used in Australia is calcined to 
produce plaster of paris (CaSO^, £ H^O) almost all of which is 
used in the building industry e£tfter with sisal fibre as 
fibrous 'plaster or as' plaster "board" or in minor uses such as 
plaster coatings and acoustic tiles. The plaster board mainly 
sold iKi&ar tiie aaw.es of 1T(jypr;ock" .or "Victor Board" consists of_ 



thin layers, |ft to* f" thick-, between two heavy paper sides. < / 
(The 'outside paper, is strongest'.and is- called a ̂ chipboard"). . 
Some special plaster boardsvare.-made with aluminium foil oh 
one 3ide 'to/add ta the insulating' quality and to abt as a 
moisture barrier. These plaster boardsVhave been used very-
extensively in America and.their use in Australia is growing 
rapidly.' ; • • 

A few years ago considerable work was done on the use 
of solid plaster walls about 2 inches thick and on the pre-
casting with plaster of whole-rooms including the, ceilings. 
Evidently the cost with'the use of so much gyp aim was too great 
as the practice does not seem to have been used 4uch, hoy/ever • 
.solid plaster wails were recently used as partitions in the 
Adelaide Hospital additions. , v. - , , 

"In the Manufacture'of Portland Cement-

. About.;30̂  of the gypsum consumed in Australia is 
used in the 'manufacture; of Portland Cement .where, it is added.to 
the cement sinter before grinding in the final stage of cement 
production. The gypsum is used to control the setting time of 
the tri-calcium aluminate, an ingredient , which would otherwise 
set straight away. - The addition .of -the gypsum has the effect- . 
of increasing the rate of gain of strength and reduces the rate 
,6f heating thus reducing .the drying shrinkage. It does also 
have the undesirable effect, of Continuing to- act on' the'tri-
calciiim aluminlte causing slight late'%2^ans ion in' the surfaces 
of concrete which, are exposed to wetting "and .drying." ; 

In Australia, where gypsum is comparatively cheap, • 
about tons of gypsum are used in the .cement industry,for 
the production of every iOO tons of cement so the gypsum accounts 
for only about of the production cost of cement./ Host of the 
gypsum comes from lower 'grade deposits as high quality gypsum 
is not considered necessary. The impurities are usually 
harmless- and on^y act as diluteats "in-the final cement. , An 
extra 10$ impurity irt the gypsum is only an extra %% dilutent 



• . -.•• ri5- V. '•• 
in the cement. This means that most cement.companies use 
gypsum from deposits as close as possible,'to their factories and 
* ** ' • *' * ~ ** • ~ ~ . 1 • • • 1 ; . - •' ; • • • usually from within their, own state Whether these are high grade 
or not, : . . '..••• 

.One. visiting American expert, however, claimed that 
the purity of : the gypsum was important and he reduced the 

. troubles which were being experienced at one K.S.W, cement 
• ' • * ' 

Company by changing over to high grade gypsum, „Now a Victorian . 
cement manufacturer is trying "out 50 tons of Lake MacDonnell 
gypsum because of the purity, . 7 / \ • t 
• \ —., • Less gypsum is used per ton of ceinisnt in Japan 
•because of the shortage of. cheap gypsum, 

'•• . • ' • • Other Uses . • ' 
; A number of miscellaneous uses make up a.relatively ; 

small portion of -the gypsum market. Gypsum is used in 
agriculture as a soil conditioner and as a fertiliser. Gypsum 
can improve the soil. texture; of. clayey soils by breaking down the 
"large aggregates and in loose friable soils it improves the 
coherency of the grains. It has recently been found in the 
Riverina that the water holding characteristics of light tex-
tured irrigated soils are improved by the use of heavy 
applications (1+-5 tons per acre) of broadcast gypsum. Frequency 
of watering was halved and pasture yields doubled, (C.S.i.R.O. 
1964̂ -5) #i In the -New England district of N.S.W.1 and other areas 
gypsum has been found very helpful as a fertilizer and in some 
limited areas it is thought that the gypsum content of super-
phosphate does as much good as the phosphate, . 

Other minor uses for gypsum are as "Terra Alba,r for 
paper.and textile fillingsj in paints crayons and calcines; 
in chemical processes; as a heat insulator; for special plasters 
such as ̂ Keene'3 .cement", dental andsurgical plasters; in the 
treatment of water for special uses and in art. All these uses 

/ . . c 

make up about 5% of the Australian demand. , 



". ' ' 'v'- it • ' • U - v. - - . . Use in the Manufacture of Sulphuric. Acid or Ammonium Sulphate 
. .Overseas* /• ' ' - * 

' ' • \ • . ' ' • . . . . 

. * ' . . . * . 

Both gypsum (Ijj6.5% SO,), and anhydrite {55,2% SO,) 
have "been used to produce sulphuric acid and cement , at Billingham 
"in England, near Marseilles in France, in Germany, Turkey and 
India, and now a plant has started up in Japan, 

•* - *. '*'••. " -'V ' ' - ' .-JPyocesses . , _ • — 

' In England the^acid is produced "by feeding a mixture, 
of crushed anhydrite (80$) , ;shale (11$) and coke (6$) into long 
kilns and roasting, * Sulphur dioxide is produced which is con-
. verted, into sulphur trioxi.de and then sulphuric acid. . The lime 
clinker'is ground and gypsum added to make 6ement. Another 
process is to use "ammonia and carbon dioxide to make ammonium • 
sulphate "and chalk. A third method usee reductive roasting 
producing calcium sulphide .which isr converted "by nitric, acid 
into nitro-chalk fertilizer and calcium sulphide which in turn 
is changed into sulphur dioxide and then sulphuric acid., 

' ' . ... - 'The Sulphur Position . '' ; •• • •'''•..• . t'1' c' . . • • - .. • . ' 
• Australia'has. iio-\khomsT3pplie'ŝ olr brimstone or as . 

yet o.f; sulphur from .sour"natural gas, however sulphur, is ,' 
produced in the refining of. imported oil and from pyrite and from 
lead and zinc ores. About half of Australians requirements; are: 
imported. In 1963, 222,500 tons of brimstone was imported into 
Australia, 205,000 tons being used to make sulphuric acid. • 
Imports of brimstone this* year (1965) will have cost Australian 
purchasers about £3#000,000. 

The latest estimate of the present-known wcrId reserves 
of brimstone is 235,000,000 tons and this is being.used at the 
rate of about 10,000,000 tons year so gives a known supply 
' of only about 20 years tinder the present pattern of use. This 



- • -n- \ • 

indicates that the demand for sulphur from other sources is likely 
to grow. (Pure" gypsum contains 18.6$ sulphur so the total 
sulphur content of the.Lake MacDonnell gypsum deposit probably ' 
exceeds 100,000,000 tons of. sulphur.) . _ 

t '* . • - t • , •*; 

Economics of—the Production of Sulphuric Acid 
/' from Gypsum in Australia • ". 

• • . I • • ' " • • * • 

The I.C.I.A.N.Z. Coy., has recently looked closely .into 
the production of sulphuric acid and cement from gypsum but has 
found that it is uneconomic under the present'conditions. A 
large plant is required arid the production of the acid has to 
be tied up with the production of cement which also requires 
expensive plant, and the entering of a new market. They would 
like to recover :the. sulphuric acid from the chemical gypsum 
produced in the manufacture of concentrated superphosphate at . 
-Yarravi'lle but here they arts'hampered by the'lack of space at 
their works, '• ; ! . . /.. . . •"' . . " 

Gypsum contains 18,6$ sulphur "which if all recovered -
as elemental sulphur worth , say £15 per ton would be worth 56/-
per ton of gypsum used. The recovery, is more likely to be about 
80$ giving a return of 45/-. per ton'of gypsum so the help of. the ' 
saile or use of the clinker for cement would be needed^ to give 
anywhere near an economic proposition. If.the/sulphur is 
recovered as sulphuric acid this would bring iri extra returns -
and the Sulphuric Acid.. Bounty given by the* Commonwealth Govern-" 
merit could probably be claimed for acid for the fertilizer 
industry and possibly some assistance such as that given to 
the pyrites industry in the Pyrites Bounty Act-No, 102 of 1960 

The production of sulphuric acid from gypsum would 
save &ome of the £3,000,000 being' spent annually on imports . 
of felemental sulphur. -



•• : .r>9T • ; - - , 

Australian Consumption! of' (jypsuin * - ' 
• _ • " <• " .* '• ',, . v • • • • •• • " • 

; The Austraiiah Jims split up in 
the following manners, • - • ,, ' . . 

'-Plaster of Paris $2.0,000 ' ...•- ̂ 337-*000; . * 62$ 
Portland Cement ; ̂  161,000 v-' / 1 7 3 ^ 0 0 0 3 2 $ ; 
Other uses approx^ - 33 ,000 > v ' - 33^000 ? . • 6$' 
. • : y.a.-- ,. ' -' ; v'>'-'- ,'• v - - • ~ : 
* • ' Total-; • 51U,66o'; • : 5U5iOO'b . . . '1p0$' 

* estimated figure-. J.R.A. ' 

* .Main Consumption Localities • . 
'' • ' '' '. ' •,' • • . " - •."'-'•. • T " The major plaster works are situated at-inner suburbs 

of the major cities hence near the ports, / f ' • . / . 
' i i i i Sydney at Concord and Camilla . 
7 / '•"* in Melbourne .at Brunswick,' Yarraville, South Yarra' 

. .. ' . ' - v, ' and bakleigh (Dandenohg)., ; > , - : / . ' 
/ 4 'i1 -in. Geelong' ' • \ • V- • 
v ;' to; Adelalide at Pt. Adelaide,'and Wingfield. 
- . ." tei Brisbane : . ^ ' •.'" •••.-'. ; ;"-'• • - ; " _ • . 
, • \ -and several localities in'W.A« .*v-„' ' 

The- Cement manufacturers are usually located.near 
limestone deposits or with easy access to them. 1+0$ of.tM 
Australian cement is maide in N.S.W. '. Here, the;limestone' deposits 
are inland Just on or over the Dividing Range. Most of the 
cement works* are about 100 miles from the coast at Sydney, in 
the Kandos, Charbon,.and Portland area. They get most, of their 
-gypsum from the low grade deposits of western N.S.W. One of 
these factories.uses Isome chemical gypsum.from the Psizer . .'. 
Chemical Companŷ - Sydney. Some South Australian gypsum is 
supplied, to another large producer- at Beirima, 50 miles inland ' 
from Port Kembla. Another producer is at Picton 3U miles from 
Port Kembla. ' - ' '. 



. In Victoria the .maIn. cement works are near Geelong 
' • M ' - - 1 

hut one at Traralgori is further inland* In Queensland' the 
cement factories are all on the coast at Brisbane, Rbc&hampton 
. and Townsville and are' supplied with gypsum from Soufch. Australia, 
.(.There is. no. gypsum'production in Queensland) , One of the 
South Australian cement works is at Port Adelaide. It has been 
using .low grade gypsum from Cook^ Plains but will in the future 
be getting its own gypsum from Lake Fowler on Yorke. Peninsula 
near its limestone quarry at Wool Bay, The'other S.A. 
producer is 50 miles inland at Angaston and is Supplied with low 
grade gypsum from the Blanche town. area. "The Tasmanian cement 
factory is at Railton near Devonport on the "coast,: and Western 
Australia supplies its•own cement works with gypsump • . 
(Appendix. C Australian Cement Plants). . . • 

. ' ' • / " Exports • , ' • . 

'''••All the exports of gypsum, from Australia come from 
-South Australia "and nearly all from.Lake MacDonnell. "Waratah '" 
.Gypsum Pty. is virtually the only exporting company with its 
main markets (just over 50$) in,New Zealand where gypsum is 
supplied to the cement factories, and to its own associated ' 
plaster companies. In 1962 after the railway freights from 

' ' * ' ' ' - ' 

Lake MacDonnell were reduced for large quantities and when 
shipping freights were low, Waratah Gypsum managed to break 
into the Japanese market and dominated the market that year but 
the competitors fought back-and secured most of the market again. 
However Waratah Gypsum are still holding markets to some other 
islands north of Australia, - , • 



•+Z&* • **. ...v. 

The Australian "export f Ijzures foî pcyp! sum in. 1963 , 
and 1-964 are - - ! ; 

l . t A 

; • : • 

Country - ' 1963 ; v.964 
' i t 

, V 

New Zealand 77,000 tons ; 1.04,000 tons 
japan " . . 42,800 ton3 19,000 tons 1'., 
. Malaya : . 14,3.00 tons . * 30,200 tons ' 
Phillippines " 8,200 tons 29,700 tons , 
Other 1 ,500 tons .-"i ! 22,300 tons v 

.' ; Total 143,800 tons 205,206 'tons . 

". • Value ' . ' -

" The Export Potential 

/ • - " ' . ' *' Difficulties < ' -v 

In November-1962' the. C.S.R. :Coy». expressed the hope ~ 
of securing half of "the>Australian exports to Japan and S.E. . 
Asia i.e. about 50,000-. tons-but in March 1964 they said they ' 
had been unsuccessful and that they would only be sending 
20.»-' 40;000 tons from. Lake MacDonnell to N*S«W, for their own ' 
use. '. • V • ' ' • 

In March 1-964 Waratah Gypsum Pty. was confident that 
orders for,300,000 tons.could be secured annually from New 
Zealand,J Japan, Malaya and the ̂ hillipines, if facilities were 
provided at Thevenard to ship 10,000 ton cargoes regularly . 
throughout-the year. However in September 1965 they said that 
they had lost the market for the supply of foreign gypsum to 
'Japan to the Kaiser Corporation who were shipping gypsum from 
. Mexico in 40,000'ton ships. They were only'able to hold the : 
other :orî teI-*4sfe&et,by dropping their f.o.ib. price to 30/-
per ton whi^h was practically their costs, and even at 30/-
f ,o.b. they could not Compete successfully for the Japanese 
market if the shipping' freight were over 50/- per ton,, and their 

—: —; — : 1 ^a 



*• ' ' ' - • *' . ' *' • » Japanese importer© made a slight loss on the la^er shipments. 

- „ .V 11 - Competitors •.. . -

The main competitors for the Par Eastern markets of 
gypsum are Mexico, Egypt and Cyprus. All these places have the 
advantage of low costs and ports which can handle larger vessels. 
At Kaiserb Saint Marcos Island deposit on the Mexican coast the 
gypsum is handled, straight from the quarry to. the harbour stuck-
pile from which it i3 handled at 1600 tons per hour onto 3hips 
which have self-trimming and self ̂discharging. 

.• • - ; Markets . ' 

Japan, is reported to use 1 ,200,000'tons of gypsum per 
year in the cement industry. Most of this is provided from their 
gypsum mines, in the North West but the Japanese Government allows 
imports of f0$ in the winter between November and March when . . 
the snow and cold give diff iculties in the rail transport over . 
-the mountains to the cement fiactories in the South East. . 
V-.* ' The Japanese cement industry is growing at about 10$ 
per year and so is their production of gypsum. The gypsum used 
for plaster is relatively small and rather unstable but is said ' 
to be still .significant* This is "not borne out in the statistics 
.which show that, the total of production and imports of gypsum 
only amounted to about 3$- of the tonnage of cement manufactured 
(29| million tons in.i963) so even if Japanese cement contains' • 
only half the gypsum of Australian cemefct little- gypsum can 
be used in other industries.' Production at the mines may be 
increased but costs.may rise if mines start being worked out. 
It appears that the import control system is to be removed in 
April 1967. - All this means that the Japanese potential import 
market, which is about t20,000 tons at present, is likely'to 
increase* sharply unless, it ĵ . effected by any use of chemical 
gypsum from the fertilizer (This is discussed later); 



1 - •.')'. ' New Zealand has a steady growing market for gypsum for 
the cement industry and also for the piaster industry which is 
run mainly Tsy companies associated with WaratahGypsumt 
market showed a sudden rise from 77,000 tons in 1963 to 10i*,000 

• * * » 

tons in 196U. Almost all the gypsum used 3ji New Zealand is 
imported from Australia. _ 

Malaysia - The cenent industry is growing and imports 
of gypsum'are likely, to increase to k0:000 tons'in 1966 and to 
continue to increase. ^ - : / s-

Phillppine3 - The requirements for-the cement 
industry are growing and should reach-60-80,000 tons per year 
in 1966. :, • :: • j.. ; ; •* • ' 
\ Formosa' should require 50,000 tons per year and the 
demand should increase.' 

Indonesia - When things settle down, and normal 
commercial expansion takes place the present requirements of 
20-25>000' tons per year should grow rapidly. . 

• Taiwan requires small quantities - of gypsum* A market 
in Ceylon may also he approached. 

United States imported nearly 3.,500,000 tons of gypsum 
in 19.63* ̂ ,U004000 tons (80$) of this came from Canada and. 
900,000 tons from Mexico (1'6#) and the rest from Jamaica (3^5) 
and the Dominican^ Republic * This is a very large market 
but it would be difficult for any Australian gypsum to compete 
with that coming from adjacent countries unless it Is required 
for its higher purity or the landed cost. can be made .attractive. 
Perhaps cheap freights could be obtained as back loading from 
oil deliveries if universal carriers could be handled at the 
gypsum ports. 

" The amount of these markets that can be captured 
i v. . 11 

depends on the price, at which the Australian gypsum can be 
landed in these countries and this depends mostly on shipping .•' * <• ' • » • v •• • , • . • '.* . -• ... • 
costs which again depends on the size cargoes which can.be 
loaded and unloaded* The Eake Maol)onnell( gypsum has got the • 
advantage of being about higher grade than its competitors. 



This should help. 

Artificially deposited Oypstm .from the Salt and 
' Chemical Industries 

In the manufacture of 100 tons of salt from seawater 
1+.6 tons of gypsum are deposited in the early stages of evapora-

t » • • 

tionv • This artif icially deposited gypsum IS gradually, 
accumulating' in the evaporation areas. The i.C.I. Company 
which is the major Australian' salt- producer Is producing 300>000 
tans of salt per year at Dry Creek at present so gypsum, is 
accumulating1 on their leases at the rate of ah out 15,000 tons/ 
;year. About seven years ago the'Company carried out some 
investigations into possible uses for .this prodic t but apparently 
went no further with the matter, 
\ ' . .. Some artificially made gypsum from the manufacture of 
demicals' is sold by the Psizer Chemical Company to the 
Australian Portland Cement Coy. at Kandos in- New South Wales 

• ' 1 ' \ / . - » . • • . • 
' » ' - . . , , \ " * < ' for use in the. manufacture of cement. 

Artificial or "chemical Gypsum" from the Fertilizer Industry . 
. .•*.•: • ' •• ; : ' / 

• • ' '' ; 

' Changes in the production of Superphosphate 

" Large . changes are taking place in the manufacture of 
superphosphate fertilizer in Australia. Most of the major 
producers are erecting or have just erected new plants to 
produce "concentrated superphosphate with a strength of 1+2-50$• 
available PgO^ as compared with normal superphosphate, strength 
about 20$ avaliable'po0K. • 2 5 t t 

• Concentrated Superphosphate 

This"concentrated superphosphate" (also called 
"double", "triple" or "treble" superphosphate). is being made 
by the production of phosphoric aoid (H^PO^) through the action 
of sulphuric "acid on phosphate* rocsk and then using the phosphoric 



• . . . . . • . ,.*.»<• •• • 

• - • '. • • - * • . v -' • *. 
• '.' ; • " • .. : • • <•• .. • - • • 

acid on more phosphate rock to ̂produce the concentrated super-
phosphate . (Appendix D Types of superphosphate). : . 

*. Concentraited superphosphate costs more par ton of ' 
available P2°5 t o produce but the freight per Pgd^ halved so 
that it is cheaper f or the farmers who are more; than. 100 miles 
from the superphosphate plants and also the farmers only have to 
handle half the bulk* This is especially beneficial in aerial 

• spreading.* The Commonwealth Government Under the Phosphate 
.. Fertilizers Bounty. Act .1963" is, paying a *bountTy to the ̂fertilizer 
* manufacturers at the 'rate of £15'for each ton of available P0bv 
content of'the fertilizer they produceV provided that, the' 
benefit- of the .bounty, is passed on to the "consumer. 

1 ** Production of Chemical Gypsum ' ; * 

In the process- of making the phosphoric acid for this 
'concentrated superphosphate calcium sulphate is formed and 
deposited as a "chemical gypsum" (CaSO^, aigO). For:.every ~ . 
ton of PgÔ . content of the phosphoric, acid made-over h tons; of 
chemical gypsum fs formed^ - At the Yarravlll'e plant of •• -
• . • . ..••• ' . • . • ' ^ - ' .' - ' • : • . ' ; * . 

Commonwealth Fertilizers (I.C.I.)- 2.8 tons of phosphate rock 
, and 2.6' ton's of sulphuric acid are used to produce 1 ton of 
" ?2P5 c b n t e n t .̂l1© phosphqric acid and 4.18 tons of chemical 
: gypsum. is. discarded,. (Appendix E' Chemical Actions'in the 
Production" of Concentrated Superphosphate). ' . • 

There.-are a-number of methods." of-manufacturing con-* '• "• ••• •• • ' • • / : • • ,. : V: » •'. * ' ../• - • 
centra ted superphosphate. Among these are the Tennessee Valley ̂  
. dry method in which no chemical gypsum Is formed, the Dorr- •' 
Oliver process known here as the American process, used ih 
America extensively for many years, in which the chemical .* 
gypsuin deposited Is, very fine and takes considerable time to • 
dry out, the Praynor method from Holland, a Frendi method, 

• and the newer Nissan or Japanese process in which the. gypsum 
- is coarser, in less needle-like crystals which dry out much 
more rapidly thahr that from th^ American process. 



• N \ - v : 
Quantity and Location of.- Putur̂ f Chemical Gypsum. Production 

-The changes planned in the fertilizer production means 
that four plants will "be producing phosphoric acid for 
concentrated superphosphate in the eastern states "by 1967, two 
of these are already .operating, -The capacities of these .four 
plants will "be - , . ••' 

Location P2°5 '' - gypsum _ ; 
tons/day tone/day tons/year '-•-' • 

Ft. Kembla 100 V 1+18 •: 11+0,000 Dorr- • In opera-; 
-_-t ' - - Oliver tion. 

Melbourne ! 170. ". 700 '230,000. - Nissan 
Cockle Creek \ 17P 700 - 230,000 Nissan Under' 
. - - • • construct-

' '. ' '•' " • ion 
Queensland ' 100 h18 . ' 11+0,000 ? ^planned * .« *• » * • o ' 

\ \ ' . * • '* ' • • ^ - ' 
Total 5h0 2236 .. 71+0,000 ; ; • 

The production will not be seasonal to the same extent 
as normal superphosphate manufacture because the phosphoric acid 
will be used in the manufacture Of certain "high analysis"' 
fertilizers which are used before Christmas. Where production is 
in full swing about 90$ of the annual capacity should be realised. 

Thus these plants in the eastern states, when woricing 
'at full capacity would produce chemical gypsum at the rate of 
71+0,000 tons per year,i.e. at the same rate as gypsum was mined 
in 1961+ in* the whole of Australia excluding Western Australia 
(787,000 tons - 1+5,000 tons), This is 200,000 tons more than 
was consumed in those states that year as the exports were 
205,000 tons. 

There do. not appear to be any plans at present to • 
produce concentrated superphosphate in South Australia where 
there are six superphosphate plants scattered, through the state 
(3 in Adelaide, 2 in Wallaroo and 1 in Port Lincoln) nor in 
Western Australia'where there are seven plants, 



Competition of Chemical Gypsum tfith Natural Gypsum 

The Australian fertilizer Coi/*s.; American-type plant 
' • . ' ' . •• s ' • • - . ' 

at Port Kembla has "been 'working for about, a .year, arid the \ 
Commonwealth Fertilizer Coy's." Japanese-type plant at Yarraville, 
Melbourne, has been producing intermittently for'some months. 
As yet none of this ehemical gypsum has been.used commercially 

• X 4 • •• - *• • * . -

in the manufacture of plaster or. cement in Australia and there 
is some doubt'about its suitability. However v.large quantities -
of chemical gypsum will be produced right at the main loc.alities 
of consumption of'gypsum. >If the product is-, not used.it will 
cost the fertilizer cbi^anies; about per ton for dumping, 
on the other hand although the mining of gypsum is not costly, ' 
the transport from the deposits in South. Australia to the markets 
*in-the eastern states.brings the price of gypsum there to about 
'£5 per ton. This means that the fertilizer industry can afford-
a considerable amount of beneficiation work if this is necessary 
to make the chemical gypsum marketable. \ '/.."_ - -. .* 

Both Waratah Gypsum and tfie C.S.R. Coy. are .testing 
.out plaster made from the chemical gypsum." They will'use'this 
new material if satisfactory plaster products can be made from 
it>- -.They are arranging to buy all this gypsum from. the. fertil-
izer companies as they do not wish to have, any possibility of a 
new iairge. competitor entering the piaster industry." 

Experience. with/the use of Chemical gypsum ••; -

' ..." ' . Some care must be taken in predicting the future use 
of chemical gypsum, from experience Iji the past because of the 
different qualities of the gypsum "produced by different methods „ 
.However the following experiences are given as an indication. ' 

Australia . " " .•' • 
The chemical gypsum produced in the manufacture of 

concentrated superphosphate is wet. and fine-grained (especially • 
from the American process, at Port Kembla} and.contains some 



phosphoric and sulphuric acid'. Tests on Australian gypsum both 
from Port Kembla.and from Yarraville have so far shown it un-
'suitable for the manufacture, of good plaster, mainly.because 
there is too much acid present. The acidity of plaster Should be 
within the 6 to 8 pH range. On the other hand plaster made from 
samples of chemical gypsum from Japan appears to be of quite good 
quality though not quite white. It should be alright for plaster 
board but will probably be inferior to the present plaster used, 

America. • ' V. 
— — — — — . . . . • . • 

. *. . '. -

Concentrated superphosphate has been made in America-
continuously since 1907 and its use therb^has increased so that 
by 1960 of the.PgO^ in fertilizer;was supplied, in this form. 
Experiments have been made With various uses of the chemical-
gypsum by-product but it is nearly all discarded intoVaste" 
.ponds. Some plants- located in gypsum hungry agricultural regions 
sell the product which has dried in these ponds for soil 
conditioning, 'The phosphate content has been reported to make 
it unsuitable for the use in the. manufacture of Portland cement, 
Use in plaster wali board ahd̂  precast blocks for interior 
partitions' was tried in" Tampa, Florida, but did not prove 
successful. It was"calculated that the chemical gypsum was 
.accumulating in waste dumps stt the. rate of over 3 million tons 
: per year in 1961. - • - .• 

' * . . - . r * • 
" . . . . -

• England' • 
The I,C.I, Company has "been using chemical gypsum to 

produce a satisfactory plaster wallboard at Bill Ingham for some 
.years,, -'" • - . ' . \ ' • - s • -

~ • * " v • . 

Japan 
The Japanese are also using it to make plaster wall-

boardl This board is reported to be not as high quality as the 
Australian board but quite satisfactory;, The adhesion of the 
paper to the plaster was slightly lower. The Japanese "fertilizer, 
industry is not as large as the Australian one so the competition 
from the chemical gypsum will not be'as'great there, . 



" * " " . - • *. . ... . -

FORECASTS OF FUTURE TRENDS IN TKE MARKETS FOR AUSTRALIAN GYPSUM 

, „, : , \ Future Demand in Australia for Gypsum ; -
... .' •/• . ' -"a. - .'.•.. V. : • • .' '. 

, ;,.', .In the Cement industry ' • ,- - , 

•„••' '• The Australian cement industry .which, accounts-for 
about 30$ of the Australian consumption of gypsum is growing at 
about 6% per year. This is greater than the population; growth 
which is about 2% so there Is. a steadily rising a;'se per person. 
. The Australian use. of cement stood atv 710 lbs. per head in 1964 ~ 
which was higher than that, iri most countries though exceeded by • 
West Germany and Switzerland.: '. .••-.. t • 

./, •' -' The proportion of gypsum used, in the manufacture of." 
'Portland cement is likely to stay- the same," i.a-. at about 
of the cement, for some time.'. A cheap alternative controller 
Of the setting time may,he found one day or the troublesome 
tricalcium alumina.tewhich the gypsum is used to control", may 
be eliminated. The C.S.I'.R.O. research officers can see no 

. . . ' ^ . . • 

' changes, in this direction .at present. 
From this It appears that the demand for gypsum for the 

Australian cement industry is likely to grow at "about 5% per year1 

. from the 1963-4 annuel cmsumptiwi of '161,000' tons. ... 
\ Whether the. chemical gypsum will, take-over. a large 

part of this market depends on .whether the-present chemical -
gypsum can be, made consistent, 'reliably phosphate-and acid-free, 

. and dry,̂  at a low enough cost. The very large, quaritities of 
' chemical gypsum which are being produced-every day;'in America 
are still being dumped. On the other hand the new Japanese 
Nissan. Process which will be used at Yarraville and Cockle Creek 
is reported to produce a more suitable product. Anyway, the 
chemical gypsum will be a serious threat to the use of natural 
gypsum in the cement industry. - , . 

'• ' - .v *«-t-"l •..-,.-, % , • ' This wili not affect the position at the rock deposits * * ' " . . . * * 

in S.A. greatly because only a small portion of their production 
goes to the Australian cement Industry, at present. However it. 



s - * , , . • 4 • -

will 
mean that any future large expansion of" the demand for 

South Australian rock gypsum for the cement industry seems 
unlikely unless its high purity can be proved to be a great 

.benefit, ' • 

- \ In the Plaster Industry 
• Present Markets • 

The consumption of gypsum in the, plaster of paris 
industry, which accounts for about two-thirds of the Australian 
gypsum consumption, has fluctuated somewhat lately mainly with 
the activity in private house building* However there appears to 
be a general overall growth of; about, '3% per year. The use of 
fibrous plaster sheets, which are peculiar to the Australian 
industry, is falling while the use of plaster boards ("Gyprock" 
and "Victorboard") is likely to grow very rapidly. Great use is 
made of. plaster boards in America and in Australia in the last 
tw.o years new plaster board plants have, been\erected in Sydney 
and Adelaide by A,P.I,, and In Brisbane, Adelaide and Melbourne" 
by C.S.R.; adding" to the ones already in Sydney and Melbourne. 
The new C.S.R. plant in Melbourne is at their Yarraville works 
which are located directly between the Commonwealth Fertilizers 
new phosphoric Acid plant and their superphosphate plant so will 

* be on, the spot for the chemical gypsum. ; 

7 _ It now appears likely- that the 'chemical gypsum may . 
~ " i * ^ 

start to take over a large portion of the gypsum.market for this 
paper covered wall board, but It is expected that natural gypsum 
will hold the fibrous plaster and ihe .rest of the plaster of 
paris trade. If a good plaster board can be sold at a lower cost 
with the use of chemical gypsum then this may take over more 
of the building lining trade from other linings and the growth 
of the plaster industry may more than double the present 3%, 

'. At present almost the whole of this plaster industry 
is supplied with high grade rock gyp stun from Stehhouse Bay and 
Kangaroo Island, so it appears that production from these 



centres could "be as much as halved If the Australian chemical 
gypsum proves"-satisfactory for plasjter hoard use. This could 
have the effect of doubling the life of' these deposits to' ah out . 
30 years for Stenhouse &ay and 25 years for"Kangaroo Island, 
unless large new markets can he developed to use the cheap 
chemical gypsum. . ' * - / \ -: 7 *; ' 

New M a r k e t s ' . " - * . . . . ' • J . - • 

The main plaster manufacturers are hopeful that-they 
will he able to develop large new markets for1 gypsum products 
•.with the use of cheap' gypsum from ' the fertilizer industry. ' 
Attempts .were made some years ago to develop much greater use 
of plaster products in the' building industry e.g. precast solid 
plaster. walls and rooms. Apparently these new products failed . 
to gain favour and their lack of success "was largely blamed on _ 
•the cost. Arrangements 

are being .made with the producers of 
chemical gypsum for a lower price to be.paid for'chemical gypsum 

. • ' •••'•' . . r 
< * - . •• •* t. . . •** • " • 

which is.used in any new field of use. 
; • ' One ,of the off icera at the C'.S.i'.R.d.- .Building Research 

Section feels that gypsum products even at the .present" price 
could be developed to take a very much larger, share of the 
building materials market and. could be used in most places where 
concrete is used now. Even floors could be made of .special hard, 
plasters now being developed. The main gain would be. in time 
-because plaster sets in a few minutes. .It can.be. load bearing •• 
very soon aftej* pouring so cairi be . used almost straight away. 
The formwork can be piaster wall board which cart be left as the 
finished surface without any stripping or finishing. Strong 
formwdrk is not necessary because the lower sections of.walls 
etcv are set before, much.'hydraulic head is developed from the 
higher layers.- However he said that a major .change here would 
take 9 lot of investigation work and much organisation and 
pushing and publicity and he does not think the effort will be 
exerted, ' (There does not-'appear to be any major developments 'along these lines in other- countries where much more money can 



be spent on investigations etc,}.* 
.The C.S.R. arid A.P.I* both have large research 

organisations and among other/things are working on this problem. 
They are supporting the C;S.I,R.O. to the extent "of over £5,000 
per year where work is being carried out on the production Of 
stronger plasters and other developments. However there does, 
not appear to be any major effort being put into major changes 
at present. The C.S.R. policy is to sell calcined gypsum and 
plasterboard but not to open out into* the - manufacture of plaster 
goods other than "Gyprock'% They ..wish to remain .the'suppliers 
of~ the materials but are helping to develop new materials for 
others to use their plaster on. 

To sum up the potential.of the new markets in the 
plaster-industry is large but much'work will have to be put 
into this by all parties especially the plaster and fertilizer 
, * ' * * *• . * ' t 

manufacturers. Much new ground will'have to be broken. At 
present-both manufacturers are very busy getting their new 
plants firmly established and running\properly and may later 
be: able to put greater combined effort into the. establishment 
of new industries based oh the by-product gypsum. 

' Future Demand in Other uses 
/ . • . -

•y There does not appear to be any 'great developments ' 
in the other uses of gypsum which can account for large new . 
demands. Gypsum may be used in greater quantities for fertilizer, 
more use can be m̂ ide .of it in stabilizing soil's*, possible markets, 
may be developed in use as backfill to help in the cathode 
protection of pipes etc. and many .small uses could be enlarged. 
However none of these except possibly the fertilizer and soil . 
conditioner use is likely to make much change in the demand* 
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Possible Future-Demand in the .Manufacture of Sulphuric Acid 
.. . . /-and its products - \ 

This is one of the major other potentials of gypsum. 
It contains SOj or sulphur. As yet it has not 
appeared economic to use gypsum for this purpose in Australia 
though in some countries'.it has been used for the production of 
sulphuric acid or. ammonium' sulphate for" a long time. Over 
£3,000,000 a. year is being spent'on Imported brimstone by the 
Australian, fertilizer industry and much'more will be .spent with 
its expansion. - Added to this .the brimstone market appears -to be 
becoming tighteri • • " v " ; • 

i • 'Forecast of the Export Potential - . -
.. ' New Zealand 

. ' .The major export market for Australian gypsum at' 
-̂present is in New Zealand where gypsum is used by the cement and 
plaster' industries. AS- yet there appears to be no plan for con-
centrated superphosphate production in New Zealand so there' is 
no- threat to the natural gypsum'demand there at present* The 
plaster manufacturers are largely tied to.A.P.I. so the market 
for Australian'gypsum should remain much the same." 

japan :',:.!-".".' v • _ • . •• 

\ .'-She-"greatest export potehtial for'Australian gypsum is 
to Japan (6,000 miles from Lake MacDonnell) which has to mine * 
its own gypsum and where'.imports have been growing steadily and 

v
 * 

had reached 108,000 tons in 1963.- The Japanese cement industry 
has been growing rapidly," at the rate of 10$ per year over thea 
five years to 1963, and in that year Japanese production of 
gypsum was nearly-800,000. tons and imports were 108,000 tons. 



The government has. restricted imports .to 10$ of their requirements 
hut it is said that this restriction is to. he removed in1967• 
Australia did gain kC$> of this market in 1963 but return . , 
competition from Mexico and iSgypt regained them the market 
the following year. Although these competitors from the 
Middle East have longer shipping distances (8,000 miles) and 
mexico about 5*500 miles, they gain lower freight rates by, 
.being able to use. larger, ships. : At present Australian, 
producers'cannot "compete wi-to an:'f *olb.: price, of. 30/- unless 
they can obtain freight rates of under 50/-* Unfortunately 
no ships are returning to Japan in ballast as. all bulk loads 
are from Australia to'Japan so- gypsum has to compete with 
ordinary rates. Oheaper transport costs in- Australia to the 
port would help by reducing the f.o.b. price. If .this f.o.b. 
price could be lowered to about. 25/- per .ton a hold on the 
Japanese market might be obtained. 

• c ^ t . K * ' « . 

.-'*-"'.- \ ' * i 
Islands north of Australia • .• 

Markets in Malaya and the Philippines, should: 
continue to grow. 
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• L-V-
SUMMARY OF- THE MARKET* SITUATION-" 

• - ? .»• - , . . • » - - . -ik " ' •'•'•A- ' - - V. , v'v * ' M- - . . < • • • .- .. » ' - - A -v.". ' V . 

. •• ̂  Vi;Iri Australia - '-.i 
-V * 1 

'•» - ; t*/' 
. < — 

.f . J »-» --iv'v 

. ' ; t; .; /.From all ttiis it appears: that although'.the use .of \ - "t; i 
'* - - ' -'• ,-*• ^ ••• - ' 

\•" v»'gypsumf%of all types' is likely to grow at about* 5% per year in 
- vv*. -./'Auatralî  - the use of natural gypsum could fall, severely in the 

. . . next few yearj3 due.- to competition from the rie.w chemical-gyosum. 
'.••.••'•'>•,/ ; ... "-r- ..••'/ ,v.--h •.=•>;•:-•••'" .• *. : 
•^i ''-' -:• . If this situation .is tackled̂ "vigorously by all parties'interested' 
• . • in promoting the use of -gypsum a much-larger portion, of the • 

v.— building materials market 'could'-po'ss'Ibly'bê a&edVand; tfee.usev ,-V . CV 
of natural gypsum cotjQ.d--coiit'inue"̂ to ̂groiitf. .iii-Ausiraiia;'.' At' - ..--3; /. . 

.' present, however,; it.'does not appear that a sufficiently high-
• . -effort is being extended to achieve this-rather-extensive, change. • • 

\ »» 

* 
.s 

I r %f 
; > ;»;. Exports • ' "-'.. ^ . • ' 

... - . .. r,;.:) r ̂.-•..Exports .to New Ze'alahd are like iy.'-to'continue to " :.•' 
. - ; - increase for some time and further gains • may be made-in the 

V - "islands*'.'north of'Australia;;'.' • However:"'tlie.'main-potehtial''market 
'.;'. ,.; '"̂ which ..is'̂  in Japan'and "which is likely ̂to. increase ;rapidî ,' will' 

• . . ' be diff ictjJ:t: to. capture'-unless - the- c.i>fV/'pri,cejof-;.AuAStraliah. . 
• * • ' ' • •'gyptsum iri Japanese ports can be reduced to- compare with that ̂  -
- V*. ' - of its main competitors from Mexico-,- and. Egypt.This, can only'.-
, ' : J' \ - be- done- by' Reducing.-;tlie*fl.p.rb:..*'̂ rice and^by achievirig..cheaper! " .1 
''"'' ' ..: frei^ht rates by catering -for larger shipmeriis*.. ' '• 'vr'. : ' • • 

- Sr*- <-. 
V . . * 

' ''-̂V̂."̂  ̂ vitĥ Speci'a , . 

• • : - ' . The Lake". MacDonne 11 deposit is used by Waratah Gypsum 
- ' * • V-'' • ; - . - '-• " • • ' .:•••• 
. almost solely for ;-the export market except, for some 25„>000 tons 

r
 vper year to Ptf. Kembla*. for a ̂cement company which, prefers high 
- 'grade' gypsum. - IheIr^pr^uctIon pipped .te 1965'will, be about - --: y the same a3- last year,; i^e; ~.ia0,600v-tons#sf ^ ' 

; • The C.S.R. Coyhad,-" in' December indicated that 
:>%'•> i-they .had, firm markets 'for-- 5.0vOOO';.tbrii|T6f:.gypeu5i><-a:xea3e from - i 

.' f Lake MacDonnell and 
V 

build: up; -their.share of ,the -



export market to another 50,000 tons> However in "1964 they 
said they were unable to Compete In the' export trade and that 
they only expected to ship 20,000 - 40,000 tons, per year to . 
N.S.W. They only .shipped 4,700 tons in 1964 and 10,600 tons in 
the first half of 1965, and how have asked for the suspension 

' s - . V " * * 

of labour conditions on their Lake MacDonnell leases for a 
couple of years. They want to save costs by taking.all their 
South Australian gypsum needs from Kangaroo Island, If the 
new chemical gypsum from the fertilizer ̂industry takes over, much 
of the demand for gypsum in the eastern* sta/tes the life of the 
Kangaroo Island deposits could-be extended to over 20 years thus 
increasing the time before Lake MacDonnell will be. required to 
supply the bulk of C.S.R,' Coy's, needs. 

> • ^ 

Prom this it can be seen that the. Lake MacDonnell " 
'deposit, i8 main standby for the Australian gypsum industry to fall 
back on when the. smaller cheaper deposits are worked, out. In 
the meantime its main u.se will be to supply the . export market. 



THE SITUATION AT LAKE" Ma6DONNELL 

. .Present Position .. 
1 .Thus the C.S.R. Coy.. are. asking to close down their 

work at Lake MacDohnell and Thevenard just at. the time that the 
hfew railway deviation which has cost over £800,000 is "being 
cpmpleted and placed into commission./ At the same time Waratah 
Gypsum has lost the large Japanese market which they had just 
gained. Added to this the threat to the. gypstun'markets from 
the chemical gypsum of .the. fertilizer industry has just emerged, 

Waratah Gypsum which holds amalgamated leases over 
Shout 11,000 acres thought to. contain oyer 300 million tons of * 
high' grade gypsum has just started to work, the Lake itself for 
salt from salt leases taken up this year. . The C.S.R., Coy. holds 
three leases totalling 900 acres containing about 1? million tons 
of good,rock gypsum, and the remaining area containing some 50 
million tons of rock gypsum, and 50 million t'ons of lower grade 
crystal and flour gypsum Is reserved from the operation of the 
Mining Act. There is also thought to be about 1QO million tons 
of rock, gypsum under the salt leases of Lake MacDonnell. 

.Another large company'is enquiring about availability 
of salt and gypsum leases in the area forthe development'of large 
• export trade by means of suggested new deep, wate'r facilities at 
P̂ oint Sinclair about 8 'wiles aiway.'r They hope to halve the V 
present f.;o,b#l. price"-of .gypsum. fey large production, hew methods, 
and new shipping facilities adjacent to the- deposit. ' . 
- If' this ssheme eventuates and it seems to be the only 
.hope of securing and holding the large eastern market then the 
new railway deviation will hot be used. In any case it appears 
that .the railway will not be used for any extensive tonnages 
unless transport costs can be reduced considerably so that the 
f.o.b, price of gypsum can be lowered to. about 25/- per ton. 



Points to "be considered In making a decision on the 
C.S.R. Coyfs« request for suspension 

of labour conditions 

. "' General • 

. The Lake MacDonnell Deposits contain over'500 
million tons of gypsum enough to supply Australia's needs for 
tjOOO years at the present rate of consumption* 

/ . The C.S.R. Coy's, leases probably only contain about 
L$> of the deposit. . v 

. Their total production fronTs.A. in. the next few 
years will be the same whether any-comes, from Lake MacDonnell • 
or not. . • ' •;:.. N * '- •. . 

V * It.will be much more' economical for them to produce 
all their S.A. gypsum from Kangaroo Island. 

• They wish to be allowed the suspension of labour 
conditions for a year or two while their * sugar prices are low 
and while the chemical gypsum situation is sorted out. ' 

. They feel they, must retain their Lake MacDonnell 
leases as future, reserves• . ; 

• If forced to they will continue to work the deposit 
but may reduce their production to nearer the minimum rate that 
IS necessary to-hold their leases. " ' V ' • . 

• . The future of the Lake MacDonnell leases is really 
bound up in the development of.-largeVoverseas markets or of an 
extensive Increase in. the .Use of gypsum in Australia, * r . 

• ' J1 • •• • • y 

If Suspension of Labour conditions are allowed -
. the C,S.R. will not renew their contracts with 

Brambles, the contractors, who will withdraw their men and 
machinery. 

. There will probably be a drop of about 20,000 tons 
or 10$.on this year's production from the deposit and a drop 
to the district of about £25,000 worth of trade a year, made 
up of about £'15,000 from mining and handling the gypsum, and w . * - - < 
£-10,000. in reduced revenue, to the railways. * 



• . There will: be. very little .loss to South Australia as 
a whole because extra -money 'will be -spent at Kangaroo island to K. ' • •' • • . . • ' i .. 
mine an extra equivalent tonnagey "/,'•/ 

• The G.S.R. will save/"money mainly by reduced freight 
cm this tonnage. . '<•-r" . «•'; * • ; • •' 

.< The Waratah Gypsum will be penalised to. a small 
extent-in that the; reduction in freight rates is tied to total 
combined;'tonnage of the two companies. ..... 

••.The granting'of labour suspensions to'C.S.R. -may 
make it hard -to push Waratah Gypsum inthe .future to release 
any of the ̂ excess leases they still hold. (They hold the best » • • - • • . ' * • ... . -/.•' - t - V ' J • • •• , " • ' " ••<. • . ' . -• t t 

part of the deposit,/ tl',000' acres containing over 300 million 
tons). . .;,''. '' . ' - .:._'• • - :• • • 
. . -'• .. . The granting of labour suspensions may bring 
adverse criticism .especially as . it would, coincide with the • 
opening-of the- new railway deviation. " T. ' • •• V" . ..-. ' " v,/-. . -V. ' .... ' ' " 
If the labour suspensions are"not allowed.- ' *.';.•' v. . v 

. -the C.S.R. will "most probably"continue to mine 
the deposit. • v . . .* ': \ • "' 

but they may reduce their "production to a lower 
rate say to 45,000 tons per year, closer t.o the minimum required 
to hold their leases.. - ' . ' ' ' 

• V Their' leases * cannot be withdrawn \inlesa they fall 
to pay their rent or to fulfil their labour requirements which 
for 900 acres of gypsum leases are tj-5 men-(some of ;whom .can be 
.replaced with machinery at the rate of' 2 men to. every horspower 
e-.g. 3 men and 21 horsepower). . The men'" and machinery must be 
continuously employed for not less than 8 hours on every working 
day in any operation in South Australia connected with the making 
merchantable or the extraction of the products of the lease.. 
(Mining Act Regulation .170) . . 

"i If they reduce production to 5,000 tons per year 
< the effect on the trade in. the district will be almost as much -1

 ' • « ' < 4 ' • 
, - *•. " * ̂ '' -

as with the granting of labour suspensions and the cessation of 



work i.e. a drop of about £19*000 in district trade; compared 
with £25,000. "* — ' ' ; . 

. . The ,action would he irksome to the C.S.R. who 
would feel that they were being committed to unnecessary 
expense by. the South Australian Government with no benefit 
going to:South Australia. • "'.'-. 
; ' . The-action Is not likely to achieve its object of 

.forcing the development of the deposit or freeing the leases fur 
others to work. ; • - - ' ' - ' 

' There is much more "unleased "gypsum available at 
Lake MacDonnell .than in; the'whole of the C.S.R. .leases at Lake i 
• MacDonnellf and a further 30 million tons or more. open, for 

i. ' • • ' "•"* - ••''. , '• • ' - ..' • - ' pegging ;at Streaky Bay". - • 



SUGGESTED. ACTION" ; -

• ' • • . - • - *. 
*- With. Regard to the Requestfor Suspension of Labour Conditions 
. % * > on the C,S.R. Leases at Xake MacDonnell 

' Considering all these factors it .seems that the be si 
"course is. to come to some arrangement with the C.S.R. Coy. such 
as allowing them the suspension of labour conditions for, say, 
two yeiars provided that .at the end of-.that period they either 
release half of their- arear.br work it at a reasariable rate say 
at least 50,000 tons a'year. . Under this;arrangement if,. within 
the. two years, the chemical gypsum- has been shown to be. suitable 
for some of. the matfor usea.'of .gypsum. in: Australia, then the life 
'of the 'C.Sleases at Kangaroo Island and'Lake' MacDonnell will 
^heve been "considerably increased by .the. decreased demand for 
• natural gypsum. . This could have 'the effect, that half their ' 
'leases'at Lake MacDonnell would still give them about the same 
life .as their present leases held, without the chemical gypsum. 
.On-. the: other hand,if they .wish to hold their whole leases the 
agreement .to mine :50,000-tons'per-year at Lake MacDonnell could 
help to stir them into a. more-active search, for; new markets at 
home or abroacU _ ' . • • '.. •' •• ' 

•An alternative, offer may be. made to' -them. giving them 
suspension of labour conditions for say 2 years provided that 
they step up their efforts to expand the gypsum* industry» . Under 

- \ " • '<• - ' this arrangement the increased effort would have- to' be defined in 
some fray. ; "'.; "' ; ' ^ '-. . • • .. 

''^ ' ' ' ': . '• • • ' - *-••.• ."- :•.'•. ' Perhaps the" C.S.R. could be asked to put forward a • 
•• - - •• ' • -. . .. - •• v. , - " • . ' ^proposal along, these, lines. At the moment the Government has a •• 

*' • c- '. . •-. :. " • -
slight bargaining point but not much and the advantage will be 
lost as soon as a decision is made so a conditional decision-
seems appropriate, . - .• ' ; 



With Regard to the Development of "the Gypsum* Industry 

• There seem to he three main uses which should be 
pushed in- attempting- to increase the demand for gypsum in 
Australia to absorb the chemical gypsum and still leave good 
.markets for the natural gypsunv \ . -
,.-.'/ The greatest potential appears to be in following up 
developments, in the use' of gypsum products in the building 
industry. This absorbs two-thirds. of the gypsum at present but 
its use could be more than doubled if -some benefits of plaster 
over concrete • could be fully exploited. •• 

' * * - ' ' . * 's » . • • * ^ . • The next most likely- large' increased use is in 
agriculture where its soil conditioning properties can be of 
great benefit. The gypsum would have to be cheap to gain much 
hold here, but there, is a possibility that large quantities 
could be used.," ;• •• . : ' • .. • -

v'\. j The'third use is in the' manufacture of sulphuric acid 
and it's products. This is reported to "be uneconomical at. 
present but further work should be done on this because "of the 
lack of sulphur deposits in Australia and of the growing 
shortage of future supplies of elemental sulphur. Imports of 
sulphur are costing Australia over £3 million and are growing. 

' * 1 > * ^ 

rapidly.- ' " ' . • ' . , 7 '' •' 
• - '. . . ' ' • *• •. * 1 

There are mahy other uses of gypsum "which should"be • 
further developed but \ the three mentioned are the ones, vhich 
could have a significant- influence in the demand: for gypsum 
in Australia. ' ' ' , 

, •
 1 * . - ' 

As far as outside Australia goes, development of the 
idea that it pays to use adequate amounts'of high grade gypsum 
in the manufacture of cement could possibly cause a large 
increase in the demand for gypsum for Japan where they appear 
to use the minimum requirements^. The benefit of plaster as a 
building material does not appear to be realised in Japan 
due probably to its. scarcity and high price» Any move in this 



direct ion oould "build tip greatly; increased, demand for gypsum 
imports "but- this will not help Australia unless our gypsum can 
"be" competitive with the Mexican, Egyptian: arid CypruTs gypsum. 

It is/suggested that, as South Australia supplies 
three quarters of the Australian production of gypsum and has 
probably over 90$ of the easily available reserves-, efforts be 
made to stir up greater activity in the development of the 
products of gypsum and their uses.-.. This: can be done by using '• 
AMDEL to carry "out some of the research work, by encouraging r 

C.S.I.R.O.. and the plaster companies In. their work and perhr.ps 
by initiating some move tovrards- f orming a combined, organisation 
of the plaster companies, the fertilizer producers of chemical 
gypsum, the C.S.I;R.O., the building industry and the South 
Australian Government. Any way interest Should be taken in all 
the developments in the use of gypsum, and its products,'and 
encouragement and-assistance given'where possible. 

j., R. Adam .' 
Mineral Development Engineer 

JRAsAGK 
13/1/66 
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