B

o ..
Ve nde a4

LN
e REPCRT 1948/88

(MINERAL ECONOMICS SERIES 1948/3)

“l
fad o
- A >
e i
M)
. e
¢ .
. ! \
. 4
. P
» ,
'S ’
e o
e,
30 L
S
RIRRET T
A . +
RA €
Wi :
\ Y
R .
-, e
o w1y
w7
. “
L ,
£ .
" .
.

? C THE OPAL INDUSTRY IN AUSTRALIA

.
\; J"
B
., N
’ .
o I.C.H. Croll
FoooT
Fooo ;
b
§‘\' | .
o ’
3,0
A}
LY M .
S
% Ty
I
1 .5
':\ o
P .
o
4
> HK
[
i
‘
" .
]t it .
I -
Ce o
D _
. ¢ ). .,
- .
. N
- s
[N
1
£
ﬁ,
"“ ‘4
v

-
& 1
o
M ¥
v
'w"\'n
Y K
3 $
-
-
.
.
N ,
1
\
.
o
I
B «)
(51
& - ,
2Ty g
¥




Y Iv3

k“

BUREAU OF MINERAL RESOURCES.

(MINERAL ECONOMICS SECTION).

REPORT NO. 1948/88

( MINERAL ECONOMICS SERIES 1948/3).

Contents:

THE OPAL INDUSTRY

IN

——

AUSTRALIA.

by
I. C. H. CROLL.

Summary

Report




el

SUMMARY .

A report on the Opal Industry in Australia has been
prepared in the Mineral Economics Section of the Bureau of ilineral
Resources. Part 1 deals with the production of opal and includes
sections on the history and present opsrations in the Industry
(page 4), production and oversea trade statistics (page 9 and
tables 1 and 2), and the types of mining tenures at present
available to opal miners (page 7). The fields at present being
worked are described (page 1l) and the factors which affect
production are discussed (page 25).

Part 2 deals with the marketing of opal and includes
sections on the cutting and preparation of the stone (page 28),

markets at home and abroad (page 30), and the various factors

affecting trade (page 31). A number of proposals for improving

trede and trading conditions generally are discussed (page 33),

and the report concludes with a list of references in literature
(page 40), two grephs showing the value of opal produced in

sach State and thc whole of Australia, from 1890 to 1947, and

a map of Australia showing localities mentioned in the text.

The salient points of the report are as follows:-

(1) Following the interest‘aroused in Amcrican servicemen
during the War, the production of opals during 1946 weas
the highest for 40 years .o page l.

(2) Exports of opals to the U.S.A. during 1946-47 constituted
an all time record .o page 42.

(3) The recorded value of all opal produced {n Australia from
- 1890 to 1947 is £2,202,584, but the statistics are not
complete .e page 4l.

(4) 98% of the opal produced in 1947 was from Coober Pedy
and Andamooka filslds in South Australia, the remaining 2%
being from White Cliffs and Lightning Ridge in N.S.W.
and near Quilpie in Queensland .o page 6.

(5) It is suggested that the labour conditions of mining
tenures be reviewed. T e page 26.

(6) The case for direct assistance from public funds is too
weak to be considered .e page 27

(7) The principal factors affecting production are - climatic
conditions on the fields (page 25) and haphazard mining
. methods (page 26). Too much reliance is placed on
fortuitous discoveries in preference to orderly prospecting
. page 6.
(8) The preparation of gems from rough opal is described
: (page 28) and estimates of costs are given .. page 28.

(9) The return to the miners seems disproportionate to the
price paid for the finished gema . page 29,

(10) It is considered impossible to relate all the factors
involved - colour, fire, pattern, soundness, and the
personal factor,- in a table of values for finished
geris tones . e ‘ page 29.

(11) The principal factors affecting trade are - prejudice
against opal (page 31), fashions (page 32) the consignment
basis for overseas trade (page 32) and the quality of
much of the opal by which public opinion is
influenced .o page 33.
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(12)

(13)

(17)

(18)

A complete or partial embargo on thc export of rough

opal would invite retaliatory measures by importing
countries, to the detriment of the Australian export
trade, Australian lapidaries would be unable to cope
with a large expansion of business, and aré reluctant

to cut to American specifications e pagoe 33.

A small export duty on rough opal may encourage sales

of finlshed gems, which have a higher value. A duty

of (say) 5% might be beneficial on e xports to the U.S.A.
and New Zealand, but may reduce the volumé of trade

on other markets .e page 35.

The appointment of a Government Valuer is not justified
owing to the high administrative ocosts and difficulty
of obtaining a suitable appointee .e page 35.

For similar reasons, the establishment of a central pool
through which all miners, buyers, lapidaries, and exporteru ¢
would be compalled to operate is not considered

advisable : oo page 37,

Consideration should be given to a system of registration
of buyers and valuers, in accordance w ith rccommendations
mede by the N.S.We Royal Commission of 190l. This would
help to regulate the trade and protect miners from
unscrupulous operators, and would provide more reliable
statistics relating to the production of and sales of

opal .o Page 36

It is suggésted that a Committee of Control representing
all sections of the industry bec sef up to safeguard and

promote its cconomioc welfare, to conduct publicity

and marketlng campaigns in Australia and abroad; to advise
on prices, markects, training of lapidaries etec; to
arbitrate in any dispute concerning valuation; and any
other functions designed to promote greater stability

in the industry g o page 38

Statements in the press regarding the value of the opal
industry are exaggerated, Statistics show that it is

a small non-essential industry; if the recorded value

of production represents only one tenth of the actual valuc,
the industry would still be small- and would have

no claims to preferential treatment on the sentimental

or economic grounds .o page 39,
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The compilation of this rcport has only bcen made
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with thc mining, cutting and marketing of opal. This
agsistance 1s gratefully acknowledged.
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INTRODUCTION .

The opal industry in Australia has experienced a
marked revival during the past few years, and the value of
production during 1946 wag the highest recorded for forty
years., It 1s believed that the more buoyant conditions are
due primarily to the purchases made by American troops when
they were stationed in this country durln@ the war, and the
publicity given to the gsins when the troops were repatriated
and dispersed to their homes. Apart from the direct effect
of this’ publlclty on the demand for the gem, the discovery
of good stone in a hitherto unprospected portion of the
principal field led to considerable improvement in recorded
production.

American intercst in opals has become a little more
discriminating but is being well maintained, and it hes been
suggested in the press and elsewhere that the export trads
could and should be expanded as a means of improving dollar
earnings. It is frequently pointed out that Australia is
the principal opal producing country in thce world, and that
this pre-eminence should enable us to e:ercise what virtually
amounts to international control of the industry. Whilst
there are cogent arpguwaents against any attempt to establish
world control, a good case may be made in favour of some method
by which a grecater degree of economic stability could be
achleved in the industry within Austrelia., The possibility of
devising a method which would be in the best interest of all
gections of the industry was investigated by the Bureau of
Mineral Resources, and the results of the enguiry form the
subject of this report. ~

At the outset of the 1nvest1geulon it was obvioug that
it would be impogssible %o obtain-the opinions of every individual
in the industry, which includes miners, lapidaries, buyers, gem
merchants, and Jjewellers in all States, and an endeavour was
therefore made to obtain information from what might be fairly
regarded as representative cross section. Visits were made
to tho two principal fields (in South Australia), and discussions
were held with interested parties in Adelaide, Melbourns,
Sydney and Brisbane. As may be expected there was a wide divergity
in the opinions expressed, but it is pleasing to record
appreciation of the assistance rendered by everyone concernsd.
Special reference may be made to the co-operation extended by
officials of the Mines Departments in South Australia, New
South Wales and Queensland, and of the helpful views and criticilom
expressed by members of the Progress Committee, Andamooka, and
the Gemmological Agsgociation of Australia, Sydney.

It is appropriate at this stage to emphasise several
points which wust be kept constantly in mind if the opal industry
is to be considered in its proper perspective, Ac far ag can be
ascertained there is no commuercial use for opal other than aa
a gemstone, and it must therefore be reparded as a non-egsential
luxury item. Although opal may have a considerable value as
an export commodity, the industry is gsubject to vagaries of
fashion and other unpredictable factors which make stabilisation
extremely difficult, DBesides this disability is the relative
ingignificance of opal production compared with that of other
minerals -~ on the ba51u of recorded value it constitutes
approximately .02% of the total mineral production in Australia.
It must be clsarly understood, thcrefore, that a small non-
eggential industry is under rev1ou - any departure from this
perspective will lead to misunderstanding of the views expressed
in this report. '

N,



Statistics relating to opal production are by no
means complete, and the dlfficultles of obtaining correct
figures or even reliable estimates are almost ins uperable.
The rcasons may be summarised as follows:-

(1) The reticence of the miners regarding their discoveries
and production. Through bitter experience they have learned
to distrust each other, and congciously or otherwise they
have become secretive or give mislcading information. As
the fields are situated in rcgions where police supervision
is nececsgarily nominal, reticcnce amongst individuals is
probably a good policy to follow, but there is little

to be gained by withholding corrcct information from
government authoritiea who are bound by law to treat it

as confidential,

Another reason for the miners' diffidence is the
firmly held belief that production figurcs will be uged
as a check against taxation returns, or to determine the
earnings of pensioners. The isolation of the fielde is
an Induccment -to evade,h the law relating to taxatlon and
pensgiong, and it would be difficult to eliminate a practice
which can be followed with such relatively small risk of
detection,

(1i) The reluctance of miners to register claims. It ig
argued that an opal gouger has 1little to gain by rogistering
a claim, as it imposes upon him certain obligations which
nullify the nominal protection given to his rights. The
obligations most irkcome from the miner's point of view are
the labour covenants and the necessity of making returns.
The former is a genuine difficulty; the latter 1s too often
regarded as an unnececsary infringement of personal libériies.
The result is that comparatively few miners regiscter claims,
and a3d there is no authority to compol the others to make
returns the statistics are incomplete.

(1ii) The difficulty in valuing opal in the rough state.
Most of the stone leavcs the ficld in thec rough state, and
its value can only be estimated. 1In somne cases - probably
in a magorlty - the price paid rcpresents a fair value of
the stone in the rough, but in others there is .a large
dlvergence between price and value. If the price paid to
the miner is accoepted as the value of production the latter
will be under~-ectimated, and unlcss come other basis of
valuation could be devigsed thc statlstics will be
unsatisfactory.

For these and other reagons it will be understood that values

of production quoted in this report must be rcgarded as comparative
rather than abgolute, and it may be gafely ascumod that they

arec all under-ost11atcd.

The remalnder of thies rcport is divided into two major
parte - the firat dealing with the production of the raw
material, the sccond dealing with thc.markceting aspccts and a
discussion of the various methods which have becen "uggested for
stabilisation of the industry. Emphasis throughout is on the
present rather than the past, although some historical data are
included ag egsential to a proper appr601ation of the present
circumstancos in the industry.
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PART T - PRODUCTTON OF OPAL.

l. THE CHARACTERISTICS OF OPAL.

The mincral opal 1s an amorphous form of silica
containing variable amounts of water, usually between 3 and
9 percent. It is softer than quartz and has a lower specific
gravity, but both hardncss .and specific gravity vary with the
quantity of contained water. The mineral occurs in a wide
variety of forms and colours of which the following are the
most commons

(1) Precious Opal. Charactorised by vitrcous, pearly
or resinous lustre and a play of colours which give it
a distinctive appearance whon cut and polished as a gom
stones The value of a stone depends largely on tho
Intensity and pattern of the colours and vivid rcds,
yellows and green are morc highly prized than duller
blucs and pinks. (Scc a later section of this report).

Two main varietices arc recognised in Australia - tho
white opal in which thec stone is translucent and milky,
and black opal which is dark grey -or black and almost
opaques The lattor variety is mot rccordecd outside
Australia, but white opals have bcon obtained in other
countrica, notably Hungary and the U.S.A.

Minor varictices which have becn uscd for gem purposcs
are fire opal, which hag a vivid colour but lacks the
play of colours of whitc or black opal, and water opal
which 1s almost transparent and has a play of colours
similating drops of iridescent watcr. The lattcr variety
has beon obtained in Mexico, but is not as popular as
other opalg.

(ii) Common Opal. Probably tho most common form of opal
in Augstralia is wood~opal in which the structure and
appearanco of wood have been preserved by roplacoment w;th
opales The colour varics but is dominantly brown, cream

or variegatdde Another form which may be as common asg
wood opal is that to which the miners refer as opal potch.
This is identical with the precious opal excopt that it
lacks the play of colours and is consequontly valucless

as a gemstones In any field a largc quantity of potch

has to be mined and closely inspected for the small amount
of gem~-quality material it may contain. Opal-agate ig

a form with banded structure due to deposition of opal

of differcnt shades of colour. Hydrophanc is a variecty
which dlsplays opalescencc only when immorsed in water.

Authoritios are not agreed ag to tho cauco of the distinctive
play of colours in precious opal, but it is probably rclated

to the prcesencc of microscopic cav1t1cs and fissures in the stone.
These minute cavities have an important significance in the
utilisation of the material, as they allow 1t to flaw very
readily during cutting, and thoy also providc conditions

favouring rapid disintegration of tho stone when it is cxpoged

to atmospheric weathering or extromcs of prossurce and tomperature.
For the latter rcason, opal found at or nocar thc surface is
usclcss for gem purposcs, and ac a gencral rule an outerop 1g
ugcful only as an indication of the cxistencc of a seam which

may bc worth prospecting underground.

Thce conditions favourablc to the ocecurrcnce of opal may
be briefly statcd since thoy have a dircet bearing on the
distribution of thc mincral in Australia, Thc cssontial conditions
arc - ‘ .
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(i) The prcccnce of silica - a constituent of such
rocks ag gandstonc, or provided by decomposition of
cilicatcs in other rock typea. . ‘ *

(11) Prcscnce of a solvent, cither as circulating ground
water, or magmatic wator associated with vulcanism.

(i11i) Suitable conditions of tempcrature and pressure
which will cnable the silica to go into solution,
probably as a colloid., '

(iv) Migration to a region or zone in which the
tomperature and presgure favour prccipltation.

(v) Suitable cavitics or fissurcs in which depocition
may take places Thcse may be cracks or other channels
in sandstonc or shales, the intcrsticcs in a coarse
conglomcratec, or vessgiclcs in igneous rockse Decposition

« may also takc placc by rcplacement, as in the case of
wood~opal or replacemont of fossil shcllce.

The application of these general conditionc to particular fiolds
in Australia will be reforred to in a latcr scction of this
report,

Ag far as is known, attempts to producc gynthotic opals
have been entirely unsuccessful, although it ig the opinion
of come gemmologiste that doublets should bc rcgardcd as
gynthetics Thic will also be digcucged latcre.

2. INDUSTRY IN AUSTRALIA.

a) Historical Detailsg.

There is indirdéct evidence that the earlicst discovery
of opal in Augtralia was at a locality ncar Angaston, South
Augtralie, by a German goologict named Mingayc (or Menge).

In tho discussion which followcd prcsentation of a papcr to

the Australian Institutc of Mining Engincers in 1894 (Gipps 1894)
a momber named Serjeant stated that in-1849 he had boen chown
the site at which Mingayc had found opal near "Tarrawilla’, the
head stvation of Mr. Angas, M,L.C. He did not state that it

was the precious variety, but ac somc opal from Angaston wag
sent to the London Mining Exhibition in 1890 it may be fairly
agsunmed that it was precilous opal and that it was obtaincd

at or ncar thc locality discovercd by Mingayc. If this
aggunmption is corroct, the oxistence of prccious opal in
Augtralia was known beforec 1849.

The first precisely rccorded discovery of prccious
opal wag at two localitics in Quoensland -~ at Lictowel Dovms
N.E. of Adavale, and at% Springoure - in 1872, but therc arce no
rogular records of any commercial production prior to 1890,
(Dunstan, 1913) Thec Lictowcl Downs discovery was the forerunner
of many others in a region about 250 milcs widc and 550 milcsg
long, cxtonding from Hungerford in thc gsouth to Kynuna in the
north (Cribb 1948)s Tho carliest diccovery in N.S.W. wac on
the Abercrombie River, in thc Lismorc district, some time prior
to 1877 (Pittman 19013, but the most cignificant finds were
made in the 1880!':c when opal was rccordecd at Lightning Ridgoe
and White Cliffs. The ocatablishment of a township at White
Cliffs about 1890 marks the ctart of opsal produoction as an
industry, and the White Cliffs arca ic the oldcct of the
recogniscd fields in Australia. The Opolton ficld in Quegnsland
wags proclaimed in 1896 and thé Parooc ficld in 1897, but ncither
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of theso achicved the cconomic importance of White Cliffg or
Lightning Ridgce. Somc prccious opal wag produccd at
Tintenbar, nocar Ligsmorc, N.S.W. following thc discovcry at
that locality in 1901, and good quality stonocc worc found at
Coolgardic, Wegaotern Auﬂtralia, in 1904, Thoro ic no record
of tho quantity produccd at this or othcr localiticgs in
Weotern Australia, but it ic believed to be small. Commcrcial
production was commonced at Lightning Ridge, N.S.W. about 1905,

Tho next important discovcry wac in 1915 when opal
was found at Stuarts Range in northcrn South Australia. The
ficld developod from this discovery was callcd Coober Pedy
and production of opal has boen variable but.continuous until
the prcoent timec. The Graw1n, portion of thc Lightning Ridge
fiocld in N.S.W,. was opcnod in 1926, Thc most recent discovery
which has led to the cegtablichment of a ficld wag in 1930,
when opal wags found at Andamooka Station to the west of Lake
Torrons, South Auctralia, A marked revival wasg cxpericnced
at Coobcr Pedy following the discovery in 1946 of a rich
patch of opal in a hitherto unprocpccted arca about 8 milos
from thc centrc of the ficld.

In 60 ycars of opal production therc has becn no
advancc in mining techniquc, and the minerc of today follow
the samc procedurc, with the samc typc of cquipmcnt, as
the miners followed in the early days of the industry. Only
one attcecmpt at opcration by a Company is rccordcd, when
in 1898-1900 thc White Cliffs Opal Mining Company workcd an
arca of about 300 acrcc by employing tributers or by mcans of

day labour. Thoc unsatisfactory outconc of the cxperiment

led to the appointment of a Royal Commission N.S.W. %o
enquire into tho industry at Whitc Cliffs and thc mining and
gsale of opal in goncral. The Commission's report (1901
decals at length with thc problems of company control of opal
mining and concludes with the following rccommendationa.

"To gummarice the result of our investigation, and
the opinions which, after carcful decliberation, we have
formed on the uevoral qucstions dcalt with in the forc-
going roport, your Commiscsioncrs roupcctfully gubmit the
following recommendations:-

(1) That the Government should offor to rcdccm the uncxpircd
portion of thc lcages now held by the Whitc Cliffs
Opal Mines, Limited (300 acres in all), at thec pricc
mentioned hercin, the estimatcd capitalluod valuc of
tho sharca being reprcoentcd by a cash payuent of
£8, 400.

(2) That if this bc effected the land be revested in the
Crown, and thrown open for mining in cmall arcag undcer
Miner's Right or Mineral License.

(3) That in the event of the gaild Company not coming to
tocrms with the Government it be a recommcndation to
the Company that in liocu of the tributc systom a omall
weckly rental chould be charged for the privilege
of working on thcir blocks under agrcomcent, which
agrcecment should not bc made for a chorter torm than
threc nionthse.

(4) That a.rigid systom of rcgistration of all ooal buycru,
cutters, and polishcrs, bc cenforccd undcr conditions
outlincd in our report, pagc 7, and that thc fcc for
rocglastration should bc amalle.

(5) That provision bc mado in thc ncw Mlnlnﬂ B;ll for thc
propcr wcgistratlon of all busincco or rcsidencce arcasg,
claimc, or sharcg in claimg upon thb Whitc Cliffa
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Ficld, at a nominal fcc, say 1/-, and within two
months of pocccasions

(6) That no opal buycrs, euttors, or polishers bc allowed
to hold claimo or intercst in claims on the fiecld.

(7) That prospccting undcr Government aid should be
cnecouraged in thce dictrict; and that the wholc aquecstion
‘a3 to thc manncr in which such aid chall bc giveh be
_refcrrcd to the Prospccting Board for consideration..

(8) That no morc mincral lcases be undcr any circumstanccs
issued in the White Cliffg opal-bearing digtrict,
and that no claim bc allowed in cxccos of 100 fcct squarc.

Appointment of thi:c Royal Commiscion was significant,
as it wao the first attompt to find a means of stabiliscing
and improving the status and condition of thc inductry. Although
the enquiry wac conductod by a Statc Governicent authority, it
covorcd the grcater part of the producing cidc of the wholc
induztry sincc morc than 90% of all opals produccd in Australia
as that time camc from N.S.W. The Government gave effcect to
some of the rccormacndations, but no action was taken on those
relating to rcgistration of opal buyers, cuttersc cto.
Suggcestions similar to thocce advanccd by the Royal Commiscion
will be mentioned in a latcr gscetion of this prcsent report.

In 1920 thc South Australian Government commicssioned

Mr. M. Schlank to cnquirc into the salc of opals in England /o /
;r-—

and clacwherc, and hic rcport (19§1) emnhaﬂised the difficultics
of overcoming the superstitious prejudice against opal and

of dcvising a cuitable basis for tradings. Hc gave scrious
concideration to thc pocoibility of adopting a trade namc which
would overcomc the prcjudicc-against opal, but thorc is no rccord
that the gsuggosted torm "Iridos" was cver adopted.

b) Prcscnt opcrationg.

It ic cotimatcd that noarly 98% of opal produccd
in Augtralia during 1947 came from Coober Pcdy and Andamooka
in South Auctralia, Thc rcmaining 2% worc produccd at Whitc
Cliffs, Lightning Ridge and Grawin, in N.S.W. and ncar .Quilpic
in Qucenslands Tho rclatlve cupcriority of the South Australian
ficlds over all others has becn maintaincd singce 1936, and
they will probably occupy this favourablc position for some
time to comee The nuwber of mincrs is approximatcly 150 of
whom about 100 arc in South Australia.

Tho prccocnt dcecmand for good quality opal ic gaid
to be kecen, but buycrs claim that very littlc is offering and
that the bulk of the material they purchasc ig of inforior grodc.
High priccc and a buoyant markct are apparcntly inoufficicnt
induccmont for mincrs to cngage in organiscd prospceting, and
the boom production of 1946 - 1947 was thc outconc of an
accidental discovery (the "eight milc” at Coobor Pcdy) rather
than the normal cxpancion of 'upply to mect a2 ricing dcmand.
The physical hazards of QPOuDGCtlﬁg in dry and 1ﬁho<oltablc
arcas arc very rcal and progpcetors muct be well cquipped to rcmain
away from a supply bacc for morc than a fcw daysc.e Men who arc in a
financial position to purchasc good cquipment naturally prcfer
to rumain ncar thce ccentrce wherc.they have madc the woncy, or to
glvc up opal nining altogethcr, wherceo other:s vho would bce
prceparcd to go proagpceting cannot afford th. ncccocary cquipucnt.
Thus, very littlc of thc moncy carncd during a boow pcriod ic
usced 1n dcvclopuicntal work (cxploration), and ac coon ac a
rich patch is workcd out thcrc iz a rceccgcion in thce gencral
lovel of production until anothcr fortuitous diccovery iz madc.
The indicationc arc that production ic falling at the prcoont
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time, and it appcars to bc incvitablce ‘that the deelinc will
continuc until thc ncxt accidental dizcovery is wmadc.

: A fcw men on the ficlds arc cngagced in cutting and
poliching stoncs. and meaking doublcts, principally for the. .
tourist trade, but thce srcatcr part of tho rough ztonc ic ~
gold to buycrs who vizit the ficlds from time to time, or to
rcgldont agents who act on bchalf of city buycrse Busincss

ig trancactcd on a cash bacis and a ccrtain amount of

seercey ic obgerved for rcarons alrcady ctatcd.e Sydney is

the centrec of the ecutting and poliching ccction 6f the industry
but lapidarics are also cotablished in Melbournc, Brisbanc

and Adclaldc. '

¢) Mining Tcnurcs.

The following noteg rcfcr to the typcs of mining
tenurecs availablce to opal miners and thc conditiong undcr
which they are hcld in ecach State, - Rofcrcnec chould be madce
to State Mining Actc and Raogulations for morc deteailed
Information. : ‘

(1) South Australis,.

Prceious Stones Claim. Any holdor of a mincr'c right

nay pcg out and rigistcecr onc prccious ctoncs claln, which

shall not cxecccd 150 fcet cquarce Thic confers the right

of rcoidencee on the -claim, to mine for preciouc rioncg,

and owncrship of thoze found. At lcast onc man zmot be .
constantly employcd on ths claim, the rcgisctration of which
rcmaing in forcce during the currcney of - the miner': right.
Returns showing quantity of praciour stoncs producsd cnd other
particulars muct be lodged dquring January and July. With
permisaion of a wardcn, not morc than four adjoining claimao

nay be amalgamatcd and workcd ac onc, in which cacc the numbcer
of men cmployed must not be lecs than the number of claimce amalgamated.
Thc labour conditions shall not apply on public holidayc or for
onc¢ calcndar month commcencing on thc 15th. Dcecmber cach ycar.
A wardcn may susnend the labour conditions aftcr 3 wmonths work
has bcon performcd, for any period not cxcccding S wonths.

Fcoaas Mincr's Right 5/- per anmu.
Registration of clain 2/6.
Amslgamation of clains 3/6.
Suspcnsion of labour conditions 6/-.

Scareh Liccncc. Any holder of a minor'c right may be grantod
a liconcc to cscarch for nrccious stones over an arca not
execoding 5 cquarc miles, the licence rcmaining in forcc for
twelve montho. Tho liccngsce rust cuploy at lcast onc man for
cach squarc milc of the liccnecc arca, work to ecommcncc not mnors
than 3 months from the granting of thc liccncc and to be
conctant for thc romainder of the liccncce tcerme Excmption

or partial ecxzcmption of tho labour condition may bc grantcd in
ccrtain circumsctancces. Liccensce must report any discovirics
madc, and has praofcrcential right to a prceious ctoncc elaim.
No percon mey dircetly or indircetly hold miorc than 5 coquarc
milcs under liccnece at any tine.

Pccas Mincr's Right 5/- pcr onnun.
Liccnece £1 per cquare milce
Bxcmption from labour conditionc -
10/~ for onc month., £1 up to 3 montha.

(11). Ncw South Walcs.

Mincral Claim. Any holdcr of a mincr': right may rcgister
a mincral claim, which chall not cxezcd 100 feot zsquarc for opal.
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Roglotration of a cldm iz cffeetive until the cnd of the ycar

in which it is madc, and may bc rcncwed for cach calendar ycar
thercafter. Application for rcencewsl mmst be madce during Dceember
or January and no fce is requirced. Roturnc chowing quantity

of mincral produced during thc calcndar ycar nmcst be lodged in
the succccding Januvary. At least onc man must be conctantly
caployced on cach cleinm czeept on ccrtain public holidays and
from 20th. Dccember to 7the Jonuary inclucives, Two or norc
adjoining clalms may bc amalgamatcd with conccnt of thce wardon.

Fecos Mincr's Right 5/- pcr annum.
. Apolication for rcgistration of claim 2/-.
Registration of claim 2/6.
Application for amalgamation }/—.

R -3

Ccrtificatc of amalgeamation 1/-.

Mineral Progpccting Arca. Any holdcr of a nincr's richt is

entitled to tekc pocccosion of a procpeeting arca not cxeccding
400 fcot cquarc (in cace of opal) and at lcact onc mincr

must be cfficiently cmploycd on the arca until it is abandoncd
or payablc quantiticc of nincral (opal) arc discovercd.
Rcgistration may bc cficeted but ic not compulrory. Discovery
of poyablc ctonc smct be notificd within 7 dayc and o lcasc

or mincral roward cleim mmst be applicd Ffor within 28 dayc.

Fccgs Mincr'c Right 5/~ pcr annwi.
Moplication for rogilstration (if
desircd) 2/=.
Registration 2/6.

Mincral rcward claim. Any holdcr of a mincral procnccting arca
1c cntltlcd to wmark off and occupy a mincral rcward clain

not cxzeecding 150 foct zquarc (for opal). Conditions of
tenure, fceco cte. arc the game ac for mincral claimg.

Leagcse An opal mining lcace may bc grantcd, the maximum
arco becing onc half acrc, At loast onc nincr muct be cmploycd.
Thc arcs has to bc curveycd and the applicant muct pay the

.curvey fcoge Royolty is payable at the ratc of 15 of thc

valuc of the opal won from the lcacce The lcase may be iscucd
for any period up to twenty ycarsc and the lecgec hac ccrtain
rights of rcncwals Two or morc adjoining lcasce may bo
arialganated with concent of the #inigsters Production roturnz
for thc oprcccding calendar ycar nwct be forwarded during the
sonth of January.

Fceoot Mincr's Right 5/- pcr ennuri,
SUI'VC:,T' £LeDe O ’
Regictration 10/-.
Rcntal 2/~ per anmun (Crown Lands)
i £1 " i’ (privatc lands)
Anglgomation of lcascs £1 per lcasc.

(1ii) Quccnglande -

Progpcciing Arca. Any holdcr of o wincr!c right may bce
granted an arca in which to procpcets In the casce of mincrals
other than gold or coal, the maxirmuy arco ic 160 acras if 1t ic

outcidc the 1linits of o procloinmcd mincroel ficld, and from

10 to 40 ac¥cg if within the linits of o uincral ficld, according

to thc dictance from the nearcst wuince Regictration mmct be

cffceted, and rmuct be rencwod monthly, providrd thet the Wardan

may cxcmpt a prospceting orca from the ncecccity for rencwel for
" on additional poriod up to 30 dayse At lcack o¥c man st be

criployed, end any diccovory rmot be reportcd within 14 daycz.

Fecr: Mincr's Right 5/- per onnuwi.
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Claim. Thc holdér of a miner'c right may take up any

nmuibcr of clains, provided that cach claim is worked by thc
prcgeribed number of mene In ordinary rccef or lodo ground,
for mincrals othcr than gold, the dimcncions arc 200 fect in
lcngth by 350 fect in width for cach holdcr of a wmincerts

right, and vp to ten guch claims niay be taken up conjointly.
The labour conditions, which arc onc man for cvery 200 fect

in length clong rccf, commcnce not latcr than 7 clcar ‘

dayas after thc claim has bcon markcd off. Contiguous nincral
claing may be amalgamatcd with the concent of at lcast a two-
thirds majority in intcrcst of the charcholdcrs in cach clain
provided that the total lcngth docs not oxcccd 4,000fcct.
Registration of a cldm i:c cffcctad by application to thc
ncarcat Warden within 7 dayc after pcgginge A claim is hcld
by virtuc of 2 mincr'c right and remaing in cxistencce indoefindtcely
providcd thc nincr's right ic kept in forcc and thc labour
conditionc arc oboccrved or cxcuption is obtaincde Rcturns of
production ruct bec forwardcd Go thc Warden at the cnd of cach
rionthe

Foco Mincr's Right 5/~ por annur.
Tranafcr of clainm - 5/- plus stamp duty on
conslderation,

Amalganation of claixs 5/-.
Labour cxcmption 10/-.

. Mincral Lcacc. Any vcrcon or pcrsons (other than an Asiatie,

African or Polyncgian alicn) or any rcgictcred Cowmpany may be
grantcd a mincral lcasc of an arca not cxcceding 320 acrcs for
a pcriod of not morc than 21 ycars but with ccrtain rights of
roncwals . Lcagce for opeal nining do not cuctomarily cxcced 20
acrcgs Two or morc lcascc may be analgamated with pcrnicsion,
but thc totel arca of thc amalgamatcd lcascs may not cxecccd 320
acrcc,e The aprlicant for the lcace rmoct lodge a survey foc and
the first yoar!s rcntal with the application. - The labour
condition ic onc nan for cvcry 10 acrcg of the lcasc, but thorce
is an alternative cxpenditurc condition, and cxcmption for pceriods
up to 6 nonthc may be grantcd by thc Minictcer. Monthly
production rcturns arc rcquircd.

Fccas Rental 10/~ per acrc per annuni.
Survey: Ranging from £2 for 1 acrc to £17.10.0
for 320 acrcse.
Tranafcr of lcasct £1 plus stamp duty on
_ congidcration.
Analgamation of lcascc: £10.
Labour cxcmption: £1.1.0. for pcriods not oxccecding
1 nonth, or £3.3.0, for pcriod ovcer
1 month and up to 6 months.

(a) Production and Ovcrsca Tradc.

The cctimatcd valuc of opals produccd in Australia
from 1890 to 1947 is chown in Teblc 1 and the trcnd of production
ls graphically illustratcd in Figse 1 and 2. Thc tablc and grapho
have bcen compiled from- publiched rccords of the IMincs Departients
in thc three producing Statcgs; for rcasons alrcady stated the
valucs chown must bo rcgardcd ag comparative only.

The profile in Fig. 2 indiecatcs a period of "boon'
production from about 1896 to 1903, with an all timc maxinun in
1902+ Thc tcmporary rcecscsion in 1900 wac probably duc to severc
drought conditions which provailcd in N.S.W. and Quccngland at ‘
that timc. The lcvel of production ‘£cll in 1904 but then
rcraained fairly stcady until 1911, the nein fluctuations being
duc to incrcaccd activity at Lightning Ridgc during 1907 and a
dcelinc causcd by a fall in ovcerccas pricces during 1908. From
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1912 until 1915 therc was a falrly charp clump in production,
and with the cxecption of a tcmporary rcvival in the post-war
ycars (1919-1920) the gencral level remained very low until the
precent rovival wags initiatcd in 1946, The lowcst mroduction

.wag rccordod in 1932, during the worct of the deprcussion, when

the cffcet on any luxury industry wac particularly cvidente The
causce of the spcetacular ricc in production in 1946-1947 have
alrcady becn rcferrcd to, but it should alco be uicntioned that
the incrcacce indicatcd by statistics ic partly attributable

to Improvcd mcthods of collceting the figurcse The South
Augtralian Minec Devartment has made a dctermincd effort to
cloce the gapa in the statictical rcturne furniched by the opal
riincrs, and it is probable that thc 1946-1947 figurca arc

morc ncarly complcte than those for prccecding ycarcs The cxtent
to which thi: is thc case cannot cven be cstimated, but thio
factor rmst be rcgard-d when production trecnds arc undcer
congideration.

It would be very difficult, if not altogcthcr impoccible,
to tracc thc causc of cach fluctuation in production, which is
gubject to 5o many variablce influcnccse The demand for the gen
fluctuatcs according to prevailing fachions or the proapcrity
of thc community, and the ability of the mincrs to follow thasc
varlations in dcmand or to cxercisc some control over them is
very limitcds The climatic conditions on ecach ficld havc a
marked effcet on production ingofar ag they dctcrminc the nuabor
of men working during a particular scason and the length of time
they rcmain on the ficlds Reliancc on fortuitous discoverics
to offsct deplction of known supplics is anothor factor which
militatce against forcsight in production, and until somc mcang
arc deviscd of overcoming this undccirablce fecaturc it is unlikely
that production and demand will be properly rolatcd. Sonec
of the climatic, ccononic and othcr conditionc which may have
lcad to thec gharp fluctuations in the rccordcd production of opal
arc notcd in Fige 1.

It will be obzerved that therc arc thrce fairly distinct
pcriod: during which onc Statc prcdominatcd over thce others in
opal productione From 1890 to 1895, morc than half of thc
Augtralian output camc from Qucencland, from 1896 to 1927 the
N.S.We ficldc were in the lcad, whilet from 1956 to thc prcscent
tinc the South Anstralian ficlds have supplicd the grcatcr part
of thc productione Thc infecrencce that the Quecncland and Now
South Walcs ficlds wore succccsively worked out or depleted
would not bc centircly corrccte Decelince of production in
Quconsland was due to the pcrgistent drought conditions from
1897 to 1901 (Jackson, 1901), which induccd prospcctors to trancfer
to other ficlds, and was unrclatcd to the possible e xhaustion
of opals The dominancc of onc Statc over the othors is not
nceessarily due to the quantity of opal available in any
particular arca, but is riorec clogcly allicd to conditlons under
which thc mincrs mmct live and work in ordcr to procurc the ctonc.
The ficld with the most easily won opal will incvitably attract
the strongest labour forcc, rcgardlcsg of the continuity of
gupplicce : <

The wvaluc of opal cxported during the past twonty ycars
is ghown in Tablc 2, which hag bcen compilcd from thce Overccas Tradce
Bullctin: of the Commonwcalth Burcau of Censuc and Staticstice.
The figurcs nced littlc conmicnt, but for statistical purposcad,
no dictinction ic made betwcon cut and uncut ctonc, and thce tablc
thecrcforc chows tho total valuc of all stonc cxportcd, irrcspective
of condition. Thc valuc quotcd for cxports is thercfors not on
thc came bagic as that quotcd for production and might lcad to the
migtaken immrcssion that more opal was cxported than has baen
oroduccd for ziany ycarce. .

The ztatictics chow that the UsS.As have becn Australialg’
bcat overgcas narket, with the U.X., CGcruany & Coylon following in
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that ordcre At currcnt ratcs of cxchange the salcs to Aucrica

during tho financial ycars 1942 to 1947 inclusive reprcoont an
inconc of 335,000 dollars.

3. AUSTRALIAN OPAL FIELDS.

~

The following notcs refcr only to thosc ficlds from
which opals arc being produccd ot tho prescnt time, and no attcupt
ls made to dcacribe thce abandoncd ficld:s in detail or %o discuac
the cauges of their declinc, All producing ficldc have the
following fcaturcs in corrion:

(1) The opal scams occur in becde of sandstonc and clay,
with somic coarsc conglomorates end glacial crratics.

(1i1) The ficlda arc situated in arid or scmi-arid rcgions
‘with low rainfall. Arid conditions favour thc upward
movement of giliccous colutions and the gsubscquont depocition
of gilica, cithcr as a siliccousz capping (duricrust)

at the surfacc or ag gcamg of opal in guitablc channcls

at ghallow dcptha.

(111i) Xnowm opal scangz occur at shallow depths rarcly
cxccoding about 100 fcet frou the top of the durierust.
Where the duricrust has been eroded and removed, the opal
scamg ar¢ corrcgnpondingly ncarcr the prcesent surfaccs

(iv) Pecncplanation has rcached an advanccd ctage and the
rcgions in which opal is produccd have very low topographic
rclicf and comparativcly poorly dcfincd phycsical fcaturco.

Ward (1916) hac pointcd out that with ore cxccption
the prceious opal ficlds lic in a rcegion with an annual rainfall
of legs than 15", and thc 15" igohyct may bc rcgardcd ac indicating
the goographical limit of thc opal becaring arca in Aucstralia.
Thc cxecption mentioncd by Ward is the Lightning Ridge Ficld,
which has a rainfall of about 163" pcr annun, a diffcrcncc of
only ninor significanccs :

The only dcposits of any lmportance outside theoc
limits werc thogc at Tintenbar, N.S.We whcrc the opal wac:
decpogitcd in amygdaloidal cavitics in bacalt, and was prcsuiably
derived from magnatic solutions instca d of by lcaching fron
siliccous beds, ag ig the cormon mcthod in Auctralia. The pogsition
in which the¢ opal wag fouwdd was duc to conditions othcr than
clinatic and the ficld docs not conctitutc an cxcecption to the
genoral rulc that any arca of Crctaccouc beds (or similar
lithological typcs) ocourring in the ccmai arid rcgion of Australila
within thc 157 lgohyet iz worth prospccting for procious opal,
and that diccovery of comucrcial quantiticc of prcecious opal is
unlikely in rcgions whecre the rainfall ic cubgstantially higher
than 15" pcr year

a) Coober Pody, South Australia,

(1) Higtorical. The discovery of prccious opal at Coobcer Pedy
wag notcd in uhce Se.A. Hining Revicw for the first half of 1915
(Wo. 22) in thc following tcrns.

"A progpceting narty zent out by the New Colorado
Prospceting Syndicatc to nrocmcet soume of the Far
North-VWicatern country bcotwsen Leke Phillipcon and the
railway madc a dlccovery of opal, which proved to be of
the procious varicty and cimilar in charactcr to that
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found at Whitc Cliffs. Thc locality is at Stuart's
‘Rangc, about 70 milas west of Anna Crcck Station.

Very littlec work has bcen done <o fay, the country iag
decstitute oft wator, and on account of thc war the market
ig digorganiscd.” : ‘

Little mining was carricd on during 1916 and 1917,
but the post-war years of 1919 and 1920 wecrc marked by an Influx
of mincrs and cudden risc in the estimated valuc of output from
£7,000 in 1918 to £20,000 in 1919 and £24,000 in 1920. Undor
the combined cffcets of an acufc drought and a depressed market
the production f£ell during the next four years, but a rccovery
wag notcd from 1925 to 1929, A largc watcr storage tank, which
hac bcen constructed at CGovermment cxpense, was £illed to capacity
by good rains in 1926 and cinco then the ficld har always had
gsoric watcr available, Thc population of the ficld has fluctuatcd
according to thc varictions in demand for opal, markct conditionsg
and othcr factors, but the maximu number of nmcn cmployed in
nining did not cxzeccd about 300 in any ycar., The aggrcgatc valuc
of production from 1916 to 1946 is cstimated to be £222,000
(Parkin 1946), and thc annual production varicd from as littlc
ag £500 in 1917 to £55,000 in 1946. A cpcctacular rigc of
£54,000 in valuc of »roduction occurrcd in 1946, following the
diascovery of good opal at the "eight milc”.

The original namc of “Stuarts Rengc Opal Ficld" wagn
officially abandoncd in favour of the cboriginal namc "Coober
Pody" which is caid to mean "whitc man in a holc” - an illusion
to thc fact that almost cveryonc on the ficld lives by cholcc
in undcrground dugouts. Thcac have tho advantags of being
cool in sumner, comparatively Tly-proof, caay and chcap to
conatruct, and do not requirc tho usc of timbor, which is
zearce and haz to bc ecartcd long distancc:ze

Reportc on the field and notcs on the currcent
opcrationz havc been publishcd in various numbcrs of the
Mining Revicw, igsucd by the Department of Mincg, South Augstralia,
the principal gcologilcal ctatcmont being by Ward (1916)

(11i) Gecosraphical foaturcs. Coober Pcdy io cituated at latitude
29°2t“gouth, longitudc 154°48!' cast, approxinatcly 125 milcs
north of Tarcoola on thc trans-Contincntal linc and 96 milcs

sweoterly of William Crcek rallway station on the Alice Springa
“linc. Aecccsc 3g normally by rail from Adclaidc to Kingoonya

via Port Piric and thcnce by road transport, 163 miles, to the
ficlds Altcrnative routes arc from Tarcoola (147 miles),

or William Crcck (98 nilcs) the lattcr routc involving a train
journoy nearly 100 milcc longer than for the forcr.

Stuarts Renge is the name given to the insignificant
topographic featurc which constitutcs the dividc between two
drainage aystcoms -~ the basin of Lakc Cadibarrawirracanna to
thc north-cast and Lakcs Woorong, Phillipcon and Wirrida to the
gsouth-wcste The lakes and drainagc channclz arc dry for the
greatcr part of thc ycar and only contain watcr for chort pcriods
aftcr heavy rain. The avérage rainfall is about 6" pcr ycar
and thc climatc is mild during the winter but very hot during the
gurrier nonths, when many mincrg and their familics tauporarily
lcave thc ficld. ‘

The divide concicts of an opon platcau with a very
gentlc clope to the south and a fairly abrupt docply crbaycd
scarp on thc northern and north-castcern flanke The cmbaynent
of theo scarp has loft numerour gpurc and flat toppcd outlicrs
which indicatc the formcer northward cxtcncion of the platcau.
Thc height of the scarp would bec about 65 fcct and the slops
is about 15°% The ficld cxtonds sbout 40 :ilcc in a NeWe-S.E.
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dircetion and has a width of about 6 to 8 miles. MostH of the
opal mining hac taken placc adjacent to theé rorth-cactcrn

flaenk of the platcau, cither at the scarp or in the broad flats
bectween the outlicrc and spurs. The most intensively workcd arca
ic the Big Flat, which lics to the wect of the prcoent post

of ficc and storc,.

(11i) Geologicel Fcaturcs. The following sequéncc nay be
rcgarded as typlcal of the ficld:-~

Superficial layer of snooth rounded 'gibbers'. Thcse arc very
hard sllicous and ferruginous bouldcrs ranging in size from
less than onc inch to a foot or more diamcter, and they foram

an alnost continuous but thin mantlce over the tablcland surfacc.

Approximatcly 15 fcet of grey or brown quartzitc with somc
conglomcrate and porccllanitec, This rcprcscnic a zonc of
surfacc gilicification (duricrust) duc to thc dcposition

of gilica lcached from undcrlying beds by aceending solutiong,
and is characteristic of arid climatic conditions. The quart
zites ctes arc very hard and form a protcctive covering which
hag- glowed up the proccse of erosion in thce comparatively soft
bcds on which they rcst. Whercver the ciliccous capping is
intact thc outlicrs have the form of a typical flat topped mega,
but wherc it hag bcen removed by crosion the outlicrs arc ncrely
low roundced hillocks.

A zonc of nink and cream motlled clay with scattercd flakes of
solcnitcs This nay not be continuous over the whole ficld

but is a distinct fcaturce in the Qugouts ncar the present nost
office and storc, wherce it is not lesz than 8 fect thick.

Whitc, crcam, or palc pink eiliccouc claystone with onc or
morc horizontal scamg of faibrous gypsum up to cightecn incheg
thicks Thc claystonc is very porous and it has bcen suggcsted
by Crecapin (1948} that the minutc roundcd cavitics arc thc
rcoult of dissolution of radiolarian tests, which ray have
providcd the siliccous content of the ¢laystones and of the
overlying quartzitcs. Poorly prcscrved foraminifcera and
radiolaria have becen identificd as of Lowcr Crctaccous age
(Crospin, 1948)

Pink or brown fcrruginous gsandstonc agsociatcd with

veinlets of prcecious opal or pclecypod shells rcplaccd by opal.
This candstone iz a variant of the overlying clayctoncs, and
probably rcprcscnto the original form 6T the material before
the silica and iron were removed by leachings The change

from one to the other is almost impsrceptible. The sandstone
with opal is the lowest horizon exposed in the mining chafts
and the thicknecc cannot be determined, but the total thiclmens
of the beds below the quartzites (including the mottled clay)
exceeds 60 feet, Jack (1931) and others have recorded the
occurrence of glacial srratics in the Lower Cretaceous beds.

. {iv) Occurrence of Opal. The seams of opal vary in thickne:zs

" from about 2 inches to a fraction of an inch and they are irregular
in their occurrence. Soue are vertical, but the majority

are horizontal or nearly co. Many of the velns are not

continuous and are more in the nature of lenticles occuming in

a series of ficoures or jointo. Ward (1916) recordc one vein

or geam which wags traced horizontally for wmore than 50 feet,

but thisz is exceotional and the majority appear to oinch out in

a comparatively short distance,

. It ic generally bélieved that there is only one
opal "level” on the rield, although come individual wwinerc oclaim
that there is at least ome other below the main one. The main

-
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level it at a depth of about 70 feet below the top of the
plateau, and it may therefore be reached within a few feet

of the surface on the flate foried by the embayment of the scarp.
This has led to concentration of activity on the flats, where

a minimum amount of chaft sinking igs required.

There are few surface indications to guide miners
in gelecting cites to procpect, since the opaliferous horizon
is relatively flat and is not normally more than a few feet
below the surface. Scattered fragments of weathered opal .
lying at the surface have been regarded as indicating the
proximity of a seam which iz worth prospecting, but the
selection of a site for a shaft is usually quite fortuitous.

(v) General Remarks. Despite the isolation of the field and ‘the
inhospitable nature of the country, 1living conditions during
most of the year are not unduly gevere. There ig a general
ctore and post office, wmeat supplies are avdlable and the

large storage tenk encuresg continuity of water cupplies. The
water is gold at the rate of 5/— per 100 gallons at the tank,
cartage to camp citesg being extra. A mail delivery is

made from Kingoonya once a wesk, and telegraphic communication
1s maintained by pedal radio on the Alice Springs network.

A serviceable landing strip is available for light aircraft

and the Flying Doctor providec emergency medical services.
Standing timber is entirely absent, and firewood has to be
carted about 12 miles, '

Most of the dugouts are provided with cooking :stoves
and are quite confortables Electric lighting in some ic from
storage battericecs charged by wind driven gencrators, and
a few are cquipped with kerogene refrigeratorgs "Some ninerc
have brought their families to live on the field, but those
with children endecavour to move away during the worct of the
SUWINE L a :

Living conditions at the “eight mile” are not
quite ag good ag in the central part of Coober Pedy. The opal
1s won a fcw feet below the surface of a low lying area and
there ig no convenilent scarp or outliers in which dugouts
may be congstructed, The men must therefore live in tonts
or huts, neither of which are suited to the climate, but
some protection from the wind is obtained by erccting them
in excavations made for the purpose, co that only the roofs
project above ground level. Wood, water and storecs have
to ba carted greater distances.

Several buysrz are in more or legs permanent
rcgidence and others from Sydney, Adelaide, and eloewhcre
vigit the field from time to time. A few men have faciliticso
for cutting and poliching stoneg and doublets which are
g0ld to tourists visiting the field or pasgssing through
on the road to Alice Springs. Most of the opal, however,
lecaves the field in the rough (uncut) condition. '

A few »nrecious stoncg claimes have been regictered,
but- for recagons mentioned earlier they are not regarded by
the miners as escential and most men are prceparcd to acccpt
any ricks incurred by not regictering,

b) Andamooka, South Australia.

(1) Hictorical. The discovery of opal at Andamooka wac madc in
1930 by twe boundary riders, Mcsors. Brooks and Shevherd.

The first mincrs were Mcosorse Trcloar end Evenc, who arc ctated

to have workcd a claim for scveral monthc for a rcturn of

£1500 (Scenit, 1935): Thc first officially rccordcd nroduction

wag valucd at £962 and was obtaincd during 1933. 1In 1934 thc valuc




o’

"

- 15 -

fell to £656, the lowest in the fifteen years for which records
are available (Parkin, 1947). PFrom 1939 to 1945 - the war years -
the value of production at Andamooka was consistently higher

then that for Coober Pedy, which apparently suffered more from
withdrawal of manpower. The highest value of production was
£17,292 in 1946, and thc aggresate to the end of that year

£36, 088, \

The geology of the field was described by Segnit
(1935); it should be noted that in a later vaper (1939)
he published, without discussgsion, an amended geological map
of the aresa.

(11i) Ceopraphical features. The Andamgoka field is situated
at latitude 50Y26T south, longitude 137-10' eact, approximately
18 miles in a direct line and 20 miles by road north-north-
east of Andamooka homestead, and about 8 miles west of

Lske Torrcns near the northern end. Access to the fisld is

by rail from Adelaide. to Pimba, and thence aboubt 85 miles

by road via Arcoona and Andamooka homesteads.

The region is ezsentially a discected tableland
with gently undulating hills and low topographic relief., The
gurface of the tableland is sbout 600 feet above sca level
near Andamooka homestead and there appesars to be a gradual
downward slope of about 300 fest in 40 miles in a northerly
directions The average rainfall is less than 6 inches per
annum and the drainage channels flow only for short periods
after heavy rains. Surface water is virtually absent and
the opal miners and station population rely entirely on supplies
obtained from borecs, wells and tanks. Numerous small clay
pans, cenc grass swamps and dry lagoons arc scattered over the
region and there are a very few permanent lakes (eege Arcoona
Leke)s Low sandridgcs arc a feature; although they are fixed
by vaegetation thecy are rcspongible for the devious tracks which
have to be followed by cars to avoid being bogged. A fow inches
of sand is just @g cffcctive as a few feet in delaying a car with

- conventional drive, and the four-wheel drivc vehicleg mads

svailable from war digsposal stocks are proving much more
efficient in the sandhill country.

The field itself is of comparatively omall extent
and mining has becen carried on at cight or nine scparate
localities on the broad flat spurs formed by Opal Creek and
its tributaries. Opal COreek ig itszelf a tributary of Teatrce
Cresk, which runs into Lake Torrens., The full cxtent of the
field iz not known, but according to the map prepared by
Segnit (193%) it would bec at least 4% miles long in an east—west/%a?
dircction and approximately 3 milco wide. These may be
regarded as the potential limits only, as actual operations
have been carried out in less than half that area.

(1ii) Geological Features. Precious opal occurs at Andamooka
in a faulted outlier of Lower Cretaceous beds resting unconfori-
ably on quartzites, sandstoncs and shalcs of Uppor Pre-dambriaan
agss The following sequence may be regarded as typical in

the immcdiate vicinity of the field.

Supcrficial mantle of ferruginous and siliccoug "mibbers’
Aporoximately 15 feelt of densc quartzifc and gandstonc
{duricrudt). Thig has becn removed by erosion in most of
the area but occurs az a capping on a small rise cast-south-
oasterly of the German Gully Workings.

Zone of cream giliceous shale with limonitic veinsg;
thiclknecos not known.,

Crooam or valc nink silicecous clay and porous sandstone
with gypcum in dicseminated flakes or in horizontal
scamg, Poraminifers have been rcecorded in the lower part
{Crcspin, 1948) and glacial erratics are said to occur.




Total thickness is approximgtely 55 feet, including the zone
immediately below the duricrust. .

) "Hard-band" of brown sandstone.
g Seam Of massive gypsum
)

of' coarse conglomerate and bouwlders wup

. to 9" diameter.
White micaceous clay.

Opal occurs in the interstices of the conglomerate

and as a gurface film or layer on the boulders, and it also
occurs as geams within the clay which underlles ‘the conglomerate
band. The conglomerate and clay constitute the opal horizon,
and the "hard band™ and gypcum {(when present) serve to indicate
the proximity of the horizon. The sequence described above
may be regarded as typical, but is not necessarily continuous
throughout the flelds The total thickness of this zone may be
S5 feet but is variable.

"&Q,i,&i .

A second boulder band is salid to occur below the opal-

bearing clay (d)

Approximately 20-25 feet of sandstone, clays and conglomerates
with seams of gypsum and glacial erraticd.

(?) Jurassic micaceous sandstone.

Uﬁper Pre-Cambrian guartzite, sandstone and shale exposed in
the bed of Opal Creek,

The beds above the (?) Juracsic micacecous sandstone
are of Lower Cretaceous age and have a total thiclmeses of about
85 feet. They are undisturbed by faulting except along the
southern edge of the outlier, where they have been faulted against
the Upper Prcg~Cambrian quartzites and sandstone. The opal
work1ng< near the fault are gaid to reveal come minor disturbance
in uhe Cretaceoug beds, which are otherwice horizontally bedded.

(iv) Qccurrence of Opal. The opal bearing horizon already
described is at a‘levéI’approulmately 70 feet below the surface
of the duricrust, and is therefore exposed on the hillsides
where the streams have cut below that level. The bed of Opal
Creek in the centre of the field is about 100 feet. bclow the
surface of the duricrust and the lowest workings are about

50 feet above the creek bed at this point. A little work was
done from adits, but the miners have a preference for shaflt
ginking and this method of mining is used to the exclusion

of others at the present time.

The veins of opal may traverse the clay below the
conglomerate at any angle from horizontal to vertical, but
flat veins predominate. % is recorded (Segnit, 19553 that the
occurrence of opal in the Stevens Gully workings is somewhat
different from that in other parts of the field. Here the opal
oceurs as fine veins in the large angular blocks of quartzite,
and - the conglomerate and water worn bouldcrs are very scarce or
abosent altogether. This is probably connected with the
proximity of the Stevens Cully workings to the fault which marks
the southern 1limit of the Cretaceous beds. -

Andamooka opal varies in colour and i3 generally
darker than that obtained at Coober Pedy or White Cliffs.,
Some specimens are dark cnough to compare favourablv with the
nghtnlng Ridge black opal, -

(v) Goencral Remarks. Living conditions at Andamooka are
considerably lesa attractive than at Coober Pedy, although the
iminers are making a corporate attempt to overcomec thic dlqablllty'
Water cupplies are drawn from wells, one of which is fittcd

with a windmill and dmall tank, but the supply is very limited
and barely gufficient for ecscential needs. Postal facllitiess
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are available, the mail being dellveredonce a week from
Pimba, but telegraphic communication via Andamooka homestead
is subJect to frequent interruptions. It is understood that
approval haz been given for installation of a pedal wireless
trangsceiver, which will keep the.field in touch with medical
and other acmenities., A gencral store and a butchers shop are
established,

Dwellings are varied in d651~n, some being conventional
timber frames with weatherboard, sheet iron, hessian, or
other material for walls, and galvanised iron roofs, but the
majority are a type of semi dugout. Thege are constructed
by digging an excavation into a hillside, constructing the
front wall and portions of thc¢ side walls from the blocks
of stone dug out, and using rough timber, cane grass and clay
to frame and thatch the roof. These dwellings have the
advantage of being cooler than iron roofed houses, but
offer less resistance to the high winds. Stone, b rushwood,
or canegrass windbreaks are common where the surface buildings
have been erected in exposed positionsg.

The local Progress Committee is active in improving
the social conditions of the ficlde A small school building
has been erected as a community effort and a resident teachser
has been provided by the Education Department. First aid
facilities are available and the Comaittec is endeavourlng to
have a landing strip constructed so that the services of a
Flyving Doctor may be called on in an emergencys

A few men on the field are engaged solely on
cutting and polishing stones and manufacturing doublets, but
the bulk of the opal won lecaves the field in thp rough conditilon.
Buyera visit the field from time to time and some of the
rcsidents also buy small quantities of opal for cutting locally
or cxporting. One expericnced miner is recognised as an export
valuer and his scrvices in this capacity are freely used by
the other mincrs.

There appears to be scope for exploratory prospecting
within easy reach of the main camp, particularly to the east of
the Germen Gully workings and to the west of the Stevens Gully
and Boundary Riders Hill workings. The tendency of the miners
to crowd together in arcas whidh have been closely worked
is particularly marked at  Andamooka, as.also is the failure
to make the best use of the work involved in shaft sinkings;
the miners commonly do not open out from the shaft to test the
ground in the vicinity.

(c) Wnite Cliffs, N.S.W.

(1) Historical. Opal was discovered at White Cliffs (60 miles
by road north-north-westerly of Wilcannia and approzimately 120
miles north-cast of Broken Hill) in 1884, but it was not until
about 1890 that a township was establﬁshcd and production was
undertaken on & large scale. Nine ycars later the population
has risen to 2,500 persons, the ficld was flourishing, buk

the population had fallcn to a bout 1,600 persons at the time

of the Royal Commission in 1901. Thc highest recorded value
of production was £140,000. in 1902, aluhouoh Murphy (1948) states:
that the value of productlon durlng the boom years of 1897 and
1899 averaged £200,000 per ycar. At that timc the ground

wes held under minlnw lease by companics and syndicates. who.
let =mall arcas out to individual-miners on tribute. The rate
of tribute was at first 50% and later 05% of the opal won, but
the syotem proved entirely unsatisfactory and warc abandoned

on the recommendation of the Royal Comminzion.

From 1903 to 1914 therc wa:s a harp dcelinc in valus
of production rcgardino which Murnhy (1 48) nakes the following
comnent:
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"By degrees and in various ways, the miners' morals becams
undermined. They began to sell the best of their opal
dircet to certain buyers instead of putting it through
the office, and without the knowledge of lecaac-holdeps.
Even brothers and working mates werc known, in some cases,
to take sach other down. Onc parcel of finc opal, which
I bought at £35 por ounce, I found later to have been
part of a largc haul from Block 1 - just inside my own
open cut. All of which ~ with dozens of othcr cascs -
wag expogced eventually by the Royal Commicsion on Cpal
at White Cliffs, end was my main reason for rccommending
the registration of buycrs and the total abolition of
tribute, ‘

Necdless to gsay, illicit or stolcn opal meant cheap
opal = and when some thousands of pounds! 'worth, for
which the market price at the time was £45 per ounce,
was placcd on thc London markct at £25 per ounce the
opal market suffcred its firct scvere sctbacks The large
quantity and low price gcarcd London buyers and thoy

" stopped purchasing for a time.

Then came a Mr. Rosganovc's activitics along a ncw lino,
known as "sotch-box or "candle-box" trade. For ycars
we had kept the very low-gradc opal, called "potch- and-
colour’, off the market so as ko cnhance the value of
the better gualities. Rosanove startcd buying up the
accuiulations, and others followed suit. Tonz of
candlc-boxss of this dlacs were chipped to Germany, thcir
ugual price on the field being 5s. per box, that in
Germany up to £3, This was the bsginning of the end
of the White Cliffs opal market, and the outbreak of N
war in 1914 finished it, since Germany had been chief buyer”

In 1916 only £663 worth of opal was produced, and the
field has never resumed the large-scale production of the first
few years of the present century. Kenny (1934) quotes the
aggregate value of opal produced at ¥White ClLiffs to the end of
1933 as £1,167,761, and the value of output since that date
would amount to only a few. thousand pounds, A very little
sporadic work 1s being done at the present time. The
remaining notes on this field ars quoted verbation from the
report by Kenny (1934),

(ii) Geological features. "A typical sequence embracing the
whole of the beds in an opal-bearing area from the surface
downwards would be somewhat as follows:-

(a) Siliceous materisl,; secondary quartzite or "Grey Billy™.
Mazimmm thickness, 20 feet« A description of this
material will be found under "Siliceous Capnings,
ote.” (ppe. 89-93)

(b)Clays, in part sandy, usnally reddish in colour with
nodules of "Grey Billy"” in the upper portions. As
much as 10 to 12 fest in thickness where best developed,
but may be absent in some places. (&) resting directly
upon (¢). (a) and (b) are of Tertiary Age.

(¢) "Geyser' or Geaser” ~ Siliceous material of pisolitie
nature closely resembling “Grey Billy."® May represent
an older development upon the gurface of the Cretaceous
rocls prior.

(d) Fine-grained sandstons, thinly-bedded and shaley
in structure, with a clayey matrix. PFProbably
felspathic sandstones originally. The beds contain .
abundant marine fossils, silicified wood, and erratic
boulders of quartzite considered to he of glacisl



origine Precious opal in places,

(e) "Bandstone”, a rock of indefinite composition, but
suggestive of a fine-grained sandstone hardened
somewhat by silicification of the matrix. Thin
bads only. '

(f) Beds similar to (d) with precious opal in placed. ‘
(), (e) and (f) are undoubtedly of Lower Cretacoous’
Agos Thickneass not knowme : . :

The "Bandstone" is apparently a vory importent
horizon to tho opal mincr as the gem is dcvoloped typilcally
in the ground immoediatoly bonocath this bcde Furthcrmorc, it
would appcar to indicatc tho downward limits of opal-bcaring
rock cxocpt in thosc instancecs mentioncd latcre Thc dopth
from thc surfacc to thc bandstonc rangcs from 25 to 40 fcot
according to topography. '

(111) Occurroncc of Opals. Usually thc gemstonc is found in
minutc veinlcts of common or potch opal arranged within bedding
plancs of thc Crctaccous scdiments - (d) and (f) above, as '
many as five or six horizons being rccorded in the onc locality.
Morc commonly, however, it would appcar that thc main supplics
havc been won from a "level" immcdiatoly bencath the "bandstonc'.
Typically thc opal is dcvelopcd very irrcgularly on any onc
horizon, and no scam or vein can bc followcd for any distancce.
Furthcrmorc, the gem varicty is cqually irrcgular in its
occurrcncce in any soam of common or potoch opal workced.

Thc mincral is found olso in vertical or sub-vertical
joints and cracks?~and, in rarc instanccs, thcac fcaturcas,
known locally as "verticals® havec been followcd considcrably
bclow the "bandstonc"s Exaomplcs have bceen reportcd in which
opdl hag beon won from verticals as much as 52 feet from the
surfacac.

In addition opal has boon found rc~placing fossil
rcmaing, mostly shells and wood, os wcll as portions of crratic
bouldcrs of quartzitcs ’ :

Thc usual practice adoptcd in prospceting is to sink
o shaft, at thc same timec kccping a carcful watch for favourablc
indicators, such ag voins or strcoks of potch opal, Whorc found
these arc followcd latcrally in thc hopc of obtaining the
precvious varictyes In this quest a most romarkoblce number of
shafts have been sunk at Whitc Cliffs ond Gomville, many of
which arc connceted by drivese In fact so closc have thc
shafts bcen sunk, in mony placcs, that it was found ncccggary
to £il1l in a prc-cxistont holc in ordcr to find gurfacc room
for dump natcrial from thc ncwcr sinking. Very littlc ground
has romaincd untouchcd on thc known arcas, and thce small
production in rccent years has becn derived prineipally from
the prospcciing of pillars lcft in old workings.

The capping of dende giliceous material ("Grey Billy")
by reason of its hardness has added to the cost and difficulties
of prospecting work in many places, but such conditions have
been avoided largely by driving adits or tunnels into the
hillsides beneanth the copping, as at Turley's Hill and
Sullivan's Hill, near White- Cliffse. However, the prospector
prefers o shoaft ag he is enabled to test a greator thickness of
beds with the possibility of the presence of more than ongc
"level" of opal,

AN
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(d) Lightning Ridge & Grawin, N.S.W.

(1) Historical., It is recorded that opal was discovered
in the Lighfning Ridge district as far back as 1880 (Andrews,
1924) but that commerical production did not commence until
about 1905 or 1906, The estimated value of production to the
end of 1923 (based on Mines Department records) was £359,196,
and since that date it is possible that another £80,000 worth
‘has been produced bringing the aggregate value to approximately
£430,000s For reasons already mentioned it is certain that
this represents an under-cstimation and the actual value of
production would be congiderably higher.

’ Tho stone obtaincd at Lightning Ridgo is tho
black opal which 1s charactcristic of the ficld end does not
occur at any othcr locality in thc world., Murphy (1948) rccords
that 1t was difficult to scll black opal at firat, but as
goon ag the bcauty and distinctivo charactcr of the varicty
wag rocogniscd by thc public it soon commandcd better pricces
than whitc opals During 1908 and 1909, when the average pricc
of opal droppcd by about 50% or morc, the pricc for Lightning
Ridge black opal rcmaincd fairly stcady and thce ficld probably
helped to kcop the industry active.

At the present time there are a few miners working
at Lightning Ridge and Grawin, the latter being appreximately
20 miles south-~westerly of the former and constituting part
of the game fields The opal obtained at the Grawin area is
good quality but not quite up to Lightning Ridge standard.

(i1i) Georraphical Features. The Lightning Ridge field is
reachad by rail from Sydnoy to Walgett, a distance of 460 miles,
thence about 60 miles by road in a north-north-castorly
dircction. Tho following notecs on the field arc quotcd
verbatim from thc rcport by Androws (1924):

"From Narrabri to Lightning Ridgec, a distance of 150
milcs, thc Black Soil Plains oxtcnd elmost uninterruptedly
being broken herc and therc only by an imporceptiblce
risc of rcd soll marking thc positions of the dlstrict
not covercd by watcr during thc periods of flood.
Walgctt is situatcd on thce Namoi, immcdiatcly abovc its
junction with thc Darling or Barwon Rivcre . Lightning
Ridge and Anglcdool arc situatcd on thc Narran, which
is a distributary of thc Balonnc and which discharges
into Narran Lakc, only rcaching thc main river in time
for hcavy flood. :

At Lightning Ridge itself the even skyline of the
black soil is broken by long, low, sub-horizontal ridges,
rising about 40 to 50 feet above the black soil and
reaching an extreme height gbove the general level of
100 feet approximately. These ridges are not readily
perceived from the Black Soil Plain becauase of the
dense cover of box-tree growth on tho latter. Black
soll plains surround tho ridges on all sidcge

Thce individual ridges may bc many milcs in longth, and
they form an ovon skylinc, but not so continuous nor
cxtonsive as that of thec Black Soil Plain, Tho ridgcs
arc usually in thc form of low platcaus and join thc.
plain from which thcy risc almost inscnalbly by gontle
slopcs somcwhat rcscmbling thc gentlc fold. of the
chocolatc goil of the whoat belt rising from the
surrounding black soil as 1n Forbca,.
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Ridgcg and slopcs alikc arc covercd with loosc pcbblcsg
of quartz and ironstonc gravcl, In somc placcs pudding
stonc or conglomcratc outcrops, as also,a hard rock
kmown as Grey Billy, in loosc or continuous masscs

both on the platsau tops and on the slopese The
weathered forms of the Grey Billy are known as Shin
Cracker. This conglomerate with the Grey Billy,

covers ridges, slopes ard flats allke betweén

Weetaliba and Angledool and thence to the Qucensland
border to the norths In other places the puddingstone
and the Grey Billy have been worn from the swmaits
and the slopes, leaving only a loose cover of gravel,
pebbles, and soil overlying & light and porous sandstone.

Black opal in New South Wales is found in the
sandstone (and opal dirt) underlying the Shin Crackor
or Grey Billy, from the Three Milos %o Queconsland, a
distance of 40 milcs.

(11i) Goological Featurcse

Loosc quartz pebblos and soil overlié gravel mainly

or lron-stainod boulders and nodulcse The quartz
pobbles arc amall and well réunded, and of transparcnt,
translucont, and milky typcse A rcddish colour or
varnish may be sccen on many of the pobbless Tho gravel
undcerlying thc shallow covering off iron-staincd

magscs of quartzito, sccondary in naturc, composcd of
angular grains of transparcnt silica, giving a genoral
grey appcarancce to the masse Thc small nodulcs and
¢llipsoidal forrs of ironstaincd gravcl arc corposcd
rcrcly of wcatherced quartzitc showing thc dcsort varnishe

Thesc all rcprcesont morcly pcecullar products of
wcathcring of thc rclativcly thin compound skin or laycr.
of gscecondary congloricratc and quartzite, the conglomcratc
gonorally overlying tho quartzite or "Grey Billy'.

Both the conglomcratc or puddingstonc and the quartzitc
differ only in the faect that thc onc is a socondary
quartzitc. and thc othor is a mass of pebbleos ccrented
by. this sccondary quartzitce Tho combinod dopth of

thc conglomeoratec and tho quartzitc is varlable, but

at most it 1s only a skin or covering of descrt weather-
ing to thec undcerlying sandstoncss Both typcs have been
worn away corpletcly in many placos along thc lower slopcg
of thc ridgcs, but on thc sumlis and uppcr slopcs

they vary in thickncss from 1 foot to 15 fcct, as
obscrvcd by nysclfse The quartzito has a gub-conchoidal
frocturc, and rcsists the action of wcathering in a
rmch lcss pronounccd nanncr than the quartz pcbblces,

the latter standing out boldly from thc wcathered
guartzitc ccricnte

At Anglcdool and Wcetaliba thce quartzitc and
conglomeratec cap is a pronounccd and pcrsgistent featurc;
ncvcerthelcas on the richor portions of the opal ficlds
as workcd thosc hard typcs have been denudced in great
ncasurc and thc Grey Billy rcduccd in hardnosse Boncath
the weathercd quéartzitc or Shin Cracker laycrs of soff,
porous sandstono, soricwhat rcescrbling biscuitware,
arc commonly founde . This bigcuit sandstonc occurs in
bcds which arce rclativoly thin and arc of sub-
horizontal dispositione Thc spceifilec gravity of this
porous sandstonc is rcaarkably light, and is sald
by nincrs to bc lcgs than 15 cwhe pcr cubie yards It
rcprcsonts gandstonc, o grcatcr portion of whosc silica
hag been attracted to thce surfacc by capillarity and
thero dcpositcde ’ ,
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(1v) Occurrcncc of Opals

"At Lightning Ridgoc thce holcs or shafts sunk in the
sub-horizontal gurmlts generally rcach the upper opal
layer at a depth of 40 to 50 fcet, whcroas on the slopcs
of tho ridgcs thc opal laycr or lajcrs nay -outcrop or
they may have been romoved by croslon, At Bald Hill,
about 1z milcs north of Lighining Ridge township, thc
uppcr lovel occurs at a dopth of 40 to 50 fcct beclow the
surfacc pcbbles; a sccond and sub-parallcl laycr occurs
at a depth of 60 fecoty whilc a third and fourth occur
between the depths of 60 and 100 fcet from the surfacc.
Thesc levels arc not at all pcrsistent, nor arc they
ncecssarily horizontale Morcover thero 1ls a general
lack of surfacc indication to guidc tho nincr in his
scarch for thc opale In many placcs thc first or uppcr
level i1s indicated by the presence of a very thin and
hard band of siliceous sandstone lmowm as the Steel Band.
Below this occura a layer of soft material resembling
clay or sandy claye. This is know as the Opal Dirg,

and is of variable thickness, but rarely exceeds 3 feet.,
Both in the Steel Band and just below 1t, and in the
Opal Dirt, opal may be found. It may occur in thin
geams, but generally occurs as nodulese The latter are
teated carsfully by snips or pliers to test thc quality
of the stone ingide. Opal may also occur along inclined
joints or slight faults in the soft sandstone or Opal Dirt.

Beneath the Opal Dirt layer othor beds of a light
bigcult sandstono occur, and these in turn terminate
downward in placos against a lower or socond lcvel, with
opal Dirt containing opale -

The exiatonce of opal at any particular placce appecars
to dopond upon the genoral character of the sandstonc
and sandy clay bands with which it i1g associlatcd, and
1% may be scen thus that prospccting for tho opal is
a very difficult procoss, inasimuch as thc sandstonc and
clay bands vary considerably froz point to point within
rclatively short distances, and such variations arc not
necoggarily indicatod at the surfaco.

The Cretaccous sand=-gstonc covcred with the "Grey-Billy"
in various stages of proscrvation or dismantlcacnt admits
generally of a thrcofold division, naicly:-

(1) A vory densc éapping of sccondary puddingstonc
and quartzitce This occupics by far thc grcater
portion of the arca.

(2) An arca covorcd with wcathcrod quartzitc or
"Shin Cracker" not ncarly so cxpcnsive to prospccet
at Noe le This is underlailn by discontinuous opal
lcvelse This orca is also of considcrablc cxtonte

{(3) An arca, also considorablc, from which thc
gccondary quartzitc capping has becen rcauoved by
denudation, and from which also the upper opal level
has been removed in great measure. -

0f these, the first may contain opal, but the cost of
prospecting under present conditions is practically
prohibitive. This forms only a very small proporition
of the area which may be consldered as "likely" ground.

No. 2 1s well worth prospecting as a whole.
No. 3 oy contain deeper opal levels, but is not so

promising as the area covered by the weathered "Shin
Cracker",
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Smith (1924) records that the opal occurs at the
Growin area in four "levels" %o a depth of 90 feet znd in this
regpect as-in others, the featurss at GraW1n are similar
to thosec at Lightning Ridge. - :

(c) Hayricks Minc, Queensland.

The extent of the portion of western .Queensland
which was worked for opal has already been mentioned, but
ag operations are at present confined to only one mine ~.
the Hayricks, near Quilpie - there is little point in giving
a detalled description of the whole area. The following
excerpts from a report by Cribb (1948) will adequately
describe the Hayricks Mine and the nature of the opal occurrence
at that 1oca1ity:—

"The workings are situated in the southem face of

Mount Canaway, the largest of an isolated group of
mesas which, becausge of thelr striking outline, arec
naned 1ooally the "Hayricks." These mesas, which riso
to a hcight of approximately 200 ft. above thc
surrounding plain country, arc, togcthor with tho Grey
Range, the disgcctcd rcarmants of a onco cxtcngive
scdijcntary scrics. Owing to thc softncss of the lower
strata of this scrics, crosion has bcen rapid .and
‘prcgcrvation of the rcsiduals is duc to the protcetive
cover afforded by the more resistant upper beds. Under
such conditions the characteristic form developed is
that of a flot-topped platsaun bounded by a vertical
escarpment for the thickness of the capping, succeeded
by a more gentle slope composed of the underlying softer
beds gradually nerging into the surrounding plain. The
slopes are frequently sirewn with blocks of the upper
layer, which, duce to under-nining break away from tho
adgea of the eliffs along vertical jJjoints.

Thce shalcg, sandstoncs, and clays forming thcso rcesidual
magscs belong to the Eyrian Sorics of Early Tecrtiory aggc,
which overlics the Crctaccous rocks of the Great Artcsian
Basins. Thc beds have boen r ccogniscd as the product of
laterisation with a numbor of woll-defincd horizons. Thesc
have beon dceseribed fully by F.W. Whitchousc (19409

Thc uppcrnost "forruginous zonoe™ dcescribed by him ig
represented on Mount Canaway by 'a thin screen of linonitilc
pebbles and occasional small boulders of dense sllioceous
iron-stone lying on the level surface of the plateau.

An upper cliff section some 35 ft. thick, locally ter1ed
"ecaprock" consists near the surface of hard, highly
ferruginous materiel uniform in colour, which grades into
the "mottled zone" whom ferruginous and kaolinic
constituents grc scatiercd in 1rrogular patchcds With
increasing kaolinic content towards the bottom, thc lowost
S rft. consists of whitish-soft gandy material showing
traccg of stratification. Weoathcering of this layer ig
rosponsiblc for tho breaking away along vortical joints
or largc blocks of the overlying caprock, which arc strown
ag talus on the lowor slopcge.

Below this horizon thoe bods rctain the s tructurc of tho
original rock, but havc becen lcached of most of the iron
and any linc ori”inally prcsents  Thosce gtrata, corrcsponding
to thc "pallid zonc" arc horizontally di@poscd and show the
following oct10n2~

Pinkich clay shalcs with conchoidal fracturc 4 1,
Finc-graincd, buff sandstonc 8 ft.
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Altcrnating light-colourcd finc-graincd

sand~gstoncs and porccllaniscd shalcs 60 fte
Clay shalos . . 4 £t
Sandatoncs with bouldcrs 16 ft.

Infrcquont cxpogurcs on tho slopcs bolow this lcvel
suggeat a minline: thickncss of 120 ft. for this zoncs

The opal deoposits workcd in the Hayricks ninc is of
thce "sandstono boulder" typc, tho bouldcrs occurring
irrcgularly in a bcd of light-colourcd kéolinic sandstonc
gsoric 120 ft. below the top of the mcsa. Mining opcrations
by mcans of tunncls and drivcs have boon confincd largely:
to a horizon sgoric 8 ft. thicke -

In thc workings, thc frosh-sandstonc is light-colourcd
goft, porous and clayocy and ilarkcd by nwicrous curvcd
lincg of brown iron-staining, in goncral appcarancc not
unlikc falsc bcdding, but duc cntircly to solution and
subscquent deposition of ferruginous matters Much of
the silica of the original rock has been removed by
leachinj, leaving a porous, clayey framework of low
density. '

The Bouldérs occur irregularly distributed as elongated
concretions, souewhat flattened and often with acutely
rounded endse Their length varies between 2 and 10 ft.
and their width from 1 to 4 fte The majority are disposed
with their axes lying in directions approximating north-
gouth and tiltod slightly dowvnmwards to the south.

On reroval from the sandstone they are scen to be
bounded by a reclativcly thin casing of sandstone, the
surface of which is grooved, polished, and striatcd in a
longitudinal diroction.

In gcection, concontric doposition Of iron oxlides is
apparont at the onds of tho bouldors, but is sorcwhat
obgcurcd in thc central portions, wherc the uppcr half is
hard and hcavily imprognatcd whilc the lowcr portion is
goftor and granuvlar in toxturce

Contraction has resultcd in thc dcvcloprient of nwicrous
short, thin, -radial and concontric cracks, particularly in
tho lowcr pcriphcral arcas Frcequently concentric iron-
gtaining has devclopcd indcpendently in the scparated
fragiontse Largor, prcdominantly vortical fracturcs have
bcon forred in the coentral portion by crushing.

Opal, in part prccious, has bcon dcpositcd as an infilling
of thcsc cracks and fracturcs and formis thce sourcc of the
gerl nmatoriale The cxtont to which infilling has taken placo
varicge Bouldors havc bcen nincd in which nonc is found,
and when 1ittlc is present the opal is usually infcerior in
qualitye. Invariably it occurs in thc lowcr portion of
the boulders and cxtonds upwards for varying diastanccge
Whilc that dcpogitcd in peripheral cracks is rostly of the
prccious varicty, thc proportion prcscnt in the central
fractures varies. Usually it 1is simall and rmuch of the
rineral present consists of seni-opal, milk-opal, and
colourless and blue glassy varietiese The different forus
arc¢ arranged in successive horizontal layers which in

veing approaching the vertical produce a banded structure.
The lowest portion of the fracture is usually occupied by
the blue, glagsy forii passing upwards into precious opal
and succeodod by seni-opal, colourless and courion varleties
in the wider part of the fracture. Above tho filled



portions the walls are coated with a veneer of glassy
opal, giving place in the upper half of the bbulder
to a white amorphous siliceous powder.

Banding may be perfectly straight or may exhibitys
undulations, reflecting irregularities in the lower
layers and increasing in dregrea in the Upp eTMmos t layers.
Variation in structure and flru is seen in adjoining
layers of precious opal which meay also alternmate with
a conon variety. Such variations are not so apparent
in horizontal veins since they lie parallel with
the plane of lamination.. It is thus possible to
determine the position in a boulder originally
ocecupied by a vein.

Experience has shown that the better quality opal
occurs at the lower ends of the boulders as they lie
~in a slightly tilted position in the szndstone.

I great variety of precious opsl is present in the
boulders. Much of that from the centres has a
transparent o translucent body, so that the attached
matrix plays an important part in the quality and
brilliance of the stone. Some carry numerous inclusions

of "gsand” or opaline impurities. In others the
body 1s smoky and the fire less intense. DPattern varies
from flash to harlequin and pinfire, while stellate,
arborescent, banded and other fanciful forms are
found in the vertical veins. Smaller stones showing
the rmch~-nrized rad fire are obtained, mostly from

short radial and concentric cracls near the outer margin.
uch of the opal in the vertical veins is banded %o
such a degree as to render it valueless as a gen,
so that horizontal veins provide most of the larger

sizec pieces of value."

It will be noted that this 1s the only locality
at present being worked in Ausiralia in which the opal occurs
in beds younger than Lower Cretaceous, and emphasises the
point that age of the bads is of relatively minor importance
compared with the lithology and type of weathering to which
they have been subjected. Woolnough (1928) has drawn attention
to the fact that the presence of the Duricrust” is indicative
of conditions favouring the occurrence of opal. Whitehouse
(1940) has gone further in describing a number of zones. or
horizons which have formed under condltlons which also favour
depogition of opal, and it appears that application of
either of these criteria would place the work of prospecting for
opal on a sounder basis.

4, FACTORS AFFECTING RODUCTION:

(a) Climatic Conditions.

In all probability the most important single factor
which affects productlon is the weather. The vnrincipal
fields are situated in commaratively isolated arid regions,
and even under the most favourable seasonal conditions the
1ntense heat and associated difficulties. of the summer months
induce many miners and their familics .to nmove nearer the coast
for that neflod. If drought and other. abnorral circumstanccs are
guperimposed on the naturally adverse conditions, the number
of men leaving a.ficld and the neriod of their absence will .
increase, and the production will show a marked decline. The
effects of one or two droughtyears may extond over a wuch longer
period, as some of the men will flnd other employment and will
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not return to opal mining. This point was well illustrated
in Queensland, when a severs drought from 1897 to 1902
caused a drop in production which has never since reached
pre-drought levels.

The effects of the climatic conditions can be
reduced to a certain extent by provision of water storage
facilities as has been done at Coober Pedy, or ensuring
that underground water supplies (which are less likely to be
interrupted by drought) are made available, as is being done
at Andamooka. Any improvements which cen be made in living
conditions and social amenities will also have a favourable
effect in retaining the population on a figcld for longer periods

The seasonal migration from the fields has a

bearing on the reluctance of miners to register claims or other
mining tenures. It .is contended that there is comparatively
little need for protecction of legal rights while .a man is

on the field, and that if he leaves the ficld in the sumuer

he must pay an additional fee for suspension of the labour
covenants without obtaining any real security of his rights .
during his absence. It will be understood that legal security
may not imply actual sccurity in arcas in which police control
is nominal. (PFurther comaent on this point is made by Idriess
(1947, Chap.15) Many miners thercfore hold the view that
registration of claims and other holdings is an unnecesdary
waste of money, and whether this vicw is correct or not, it

must be conceded that many miners leave the fields in the susvaer
through physical necessity, not as an evasion of their
obligations under a Mining Act, Some consideration might be
given to a review of the labour covenants and terms of opal
mining tenures in an effort to meet thc particular circumsiances
Imposed by the climatic conditions at the principel fields.

(b) Mining Mecthods.

There is room for improvement in the mining wethods
favoured by some men on the fields. The ultimate aim
in opal mining is to gouge and examine as nmuch stone as
possible so that the small smount of precious opal which
may be present is not overlooked. This aim cannot be achieved
by shaft sinking alone, and it should be realiséd that sinking
is a memws of obtaining access to the opal level, not a means of
testing it, To sink a shaft and then to abandon it because the
limited area of the opal horizon thus exposed proves disappointing
is a wasteful but comiuon procedure, and it cannot be too strongly
emphasised that systematic underground development is essential,
Agssuming that the opaliferous horizon is continuous, a precious
stones clailm 150 feet square has an arca of 22,500 square feet
to be testeds Two shafts with a connccting drive and crosscuts
would give adequate access and alr circulation and necarly the
whole of the opal horizon could be thoroughly testecd with a
minimum of unnecessary labours The a rgumcnt that underground
work is more arduous and slower than shaft sinking 1s only valid
if the objective is rather to keep men occupied than to win as
much opal as possible from a »Harticular arca.

It is recognised that on cach field thcre are
pensioncrs and others to whom the winning of onal is a
secondary consideration, but the miners who depends on the
production of opal for a livelihood might reasonably be
expected to adopt, in thelr own intercsts, such methods as
will produce the greatest rcturn for the labour expended.
No person could positively guarantec increased production
by the introduction of more systematic mining mcthods, but
the odds ar: very heavily in favour of a better output following
Amprovements in method.
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It i1s understood that some mining interests have
investigatcd the possibility of using modern earth moving
equipment to strin o verburdcen from opal levels at shallow
depth, as, for example on the Big Flat and "cight mile"
at Coober Pedy. This would ehable thc miner to concentrate on
ths fundamental work of tcsting the opal horizon, but it
would not relicvc him of the tedious and peainstaking manual
work nccessary in gouging opals Any attcmpt to mechanise the
actual gouging will rcsult in damage to the thin scams and loss
of good opal, and mechanisation would have to be confined to’
overburden removal. This would undoubtedly assist the miner,
but the cost may be out of proportion to the advantages.

(c). Government Assistance.

It is commonly contended that public funds
should be used to subsidise opal production or to encourage
prospsecting, but it is not always recognised that Govermments
have already provided indirect assistancc. The provision
of water storage facilitics and other community amcnifies is
of material benefit since thcy eneble men to remain on the
field for longer periods and under better conditions.
Technical services are provided by the Mines Department in cach
State, and it cannot be fairly claimed that they are ineffective
if the advicc of mining and geological experts has not been
gought or has been disregarded.

In broad principal the expenditures of public rfunds
to provids direct assistance in the form of grants and subigides
to individuals within an industry 1s justified only if the
comaodity produced is of sirategic or commercial importance to
the community, or may be regarded as cssential to the
prosperity of the whole community. In other words, the public
is entitled to expcet re-imburscment of some kind in return for
financial a2id extendcd to a few individuals. The rc-imbursement
may not be commecnsurate with the outlay and it may be in a
comparatively intangible form {(c.g. enchanced sscurity where
strategic minerals arc concerned) but thore should be some
advantage over and abovc that geined by individuals. The
opal industry is concerned with a non-egssential luxury item
with relatively low valuc as an export commodity, and every
endecavour should be made to keep the coonomy of the industry
independent of outside assistance. During times when thc
commnity level of prosperity is high, the buoyant markets and
other favourable circumstancces should providc sufficicnt Incentive
to raise production to meet the dcmand, whilst in times of
deprcssion there would be 1little justification for bolstering
production of an item for which there would be little or no
demand. For thcse reasons it is believed that the casc for
direct firnancilal aid as a stimulus to production in the opal
industry is extremely weak, and it eppears inappropriate o
considcr the possibility at the prescent timec. Therc meay be a
better case for the granting of loans from public funds, but
considerablc difficulties may be anticipated in finding adequate
securities and safcguards.

(a) Trsation.

It has been s tated that the present lcvel of
taxation-is proving a rcstrictive factor, insofar asg it Induces
the miners to limit their production so that they rcmein in a
lower income group. It would be virtually impossiblc to dctcraine
whether this contention is corrcct, but without ontering into
detailcd discussion it may be statcd that -therc arc good grounds
for belleving that there are extromecly fcw cascs, if any at all,
in which miners have dcliberatcly rostrictcd oncrations for this
reason.
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PART 2 - MARKETING. .

1. CUTTING & PREPARATION.

Between the production of the rough opal at the
ficld and thc salc of the finished product to the public thecre
is an intermcdiate stage in which the skill of the lapidary is
of dominant importancc. His skillfmust bc both mechanical
and acsthetic, as thc‘production/g good quality gom rcoquircs

.recognition of propcrtics which are almost entirocly latent

whilc thc stone is rough, and no amount of manual dexterity
will compcnsate for poor selection of material. Almost anyone
with mcchanical ability and some training can cut and polish

a plececc of opal, but it rcquircs long exporioncc and an almost
Intultive artistic scnse if a craftsmen is to bc conslstent

in making thc best usc of every plece of raw matorial he

uscse Each plece of stonc requires individual t rcatment,

and any standardisation of mcthods or spccifications incvitably
lowers the overall quality of the gems produccd.

Opals arc usualy cut on cabochon, that is, in
a circular or oval shapc with curved Gtop and flat basc (simplc
cabochon) or with uppcr and lower portions curved (double
cabochon). Stoncs for spccial purposcs such as drop car rings,
pcendants ctes arc cut pear shaped with either circular or
flattened oval cross scction, whilst occasionelly a stonc
1s cut in an irregular shepc %o cmphasis some pecullarity of
shapc, colour, or pattern. In much of the jcwcllery in which
opal is uscd the solid gomstonc has becen displaced by a two
piceec stonc known as the "doublet" which is csscntially a
fragment of common materisl (potch, colourcd glass, cte.)
on which a vcncer of opal has becen mountcds After tho basc
matorial has bccn smoothed on onc facc a thin wafer of prccious
gtone 1s ccmentcd to 1¥ with shcllac, and the stone is then shapcd
and polished in thc normal manncr. &ho effcet is plecasing
cnd many pcoplc claim that the doublet is proforablce to the
golid stonc bceausc the dcpth of colour scems to be improvcd
by thc basc matcrial, which is usually dark and t cnds to provide
a rofleccting surfacc at thc intcrfacc. On the othor hand therc
arc many who claim that a doublct should not bc regardcd as an
opal, and throw doubts on thc cthics or —-advisability of thc
common practice of using thce tcrms as synonymous. Some persons
prcfor to usc the term "two piccc opal” when the backing is
opal potch, and rcscrve the term "doublcet" for gems in which matcrial
other than opal is uscd as a basce. Therc docs not appcar
to bc any nccd for a hard and fast ruling on this point,
but it is desirablce in the intcrcsts of the industry that no
confusion should cxist in the mind of a purchascr rcgarding the
naturc of a gcm being bought, It is difficult to distinguish
between solid stoncs and doublets when the gems arc mountcd in
jowollery so that only tho facec is visiblce Thc advantagc of
the doublct 1s thc low cost compared with that of a solid stonc,
but it may be less durablc owing to thc danger of parting
at thc interfacc; any attompt to scll a doublct at the pricce
commandcd by a gsolid stonec of similar weight 1s obviously
fraudulont practic which shoudd bc subject to hcavy penaltics,.

Anothcer form is matrix opal, in which opal occurs as
such a thin film that 1t cannot bc separetcd from thc cnclosing
rock or matrix, and gems are cut so.thot the matrix forms a
backing to a thin layer of opel. The finished articlc is
in rcality, a natural doublcte ‘

The cost of cutting and polishing solid s tonc
varics within wide limits according to thc sizc and shapc of
the finishcd articlc, but it would be unlikely to cxcccd 10/-
pcr stonc of normal dimcnsions and the avcrage is probably in
the vieinity of 7/6 per stonce The cost of finishing doublcts
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has been statcd to rangc from 4/- to 7/6. It is difficult to
galn any idca of what proportion of thc purchase price of a gom
gtonc 1s rcprescnted by . the r cturn to thc mincr who won the

raw material. A hazardous gucss may bc bascg on thc assumption
that wastage during cutting may amount of 50/% and that rough
stonc purchascd at £30 pcr ouncc cventually rcachcs the publie
as solid goms sold at £3 pcr carat., Thce 75 carats obtaincd

from onc ouncc of this stonc would rcturm £225 to thc rctailcr,
representing an apprceciation of £195 an ouncc in valuc since

the stonc left the fiecld. Assuming furthcr that in thc intorval
thc stonc has passcd through thc hands of a buycr, a lapidary,
and a rotailcr, thcsc threc partics have sharcd an amount

of £195 from which must be deductcd the following chargcs:
cxpenscs in visiting fields (or agent's commission if the buyer
operatcs through a rosident agent), proportion of ovorhcad
cxpenses of buyer, profit made by tho buycr (which must bc high
cnough to offsct the risk involvecd in buying rou%h stonc), costs
of cutting and polishing, proportion of lapidary's overhcad
cxpcnscs, lapidary's profits ?which must also includc allowance
for risks, involved in buying rough stonc), proportion of ovcrhcad,
profit of rctailcr and salcs tax. If the functions of these
thrco partics arc combined, as is frcquently the casc, thc chargcs
are corrcspondingly rcduccd without a commcnsurate decrcasc in
the price placced on the finishcd articlc. :

Thesce figurcs, rclating to a purecly hjypothctical caso,
merely serve to illustratc .thc fact that in thc opal industry
the rcturn to the primary producer (in this casc thc mincr)
sccmgdisproportionatce to the valuc of thce finighced articlc.

The valuc of a finishcd gem dcponds on the following
charactcristics:~ )

(1) Colour should show a pcrfcct blonding and no shadc should
prcdominatce. It should bec "truc', that is, it should
not bc strcaked with patchcs of colourlcss matcriale.

(11) Pattorn of thc colours. "Harloquin” and "pinfiro"
pattcrns arc most highly prizcd - in thc formcr thc |
colours arc arranged in small squarcs, in thc lattcr 1%
rcscmblces pin points. '

(1i1) Firc or flash. Rcd or combinations of rcd with ycllow,
bluc, or grccn arec best, Plain bluc is of very low valuc
and plain groecn nccds to be very vivid and have a good
pattcrn if it is to be of valuc.

(iv) Soundnecss or frocdom from cracks and flaws,

The pcrsonal clement must also be taken into
account in asscssing thc valuc to bc placcd on a particular
geme  Once individual may have a marked prcfcerence for a colour
which is not highly rcgardcd by othcrs, and will bc prcparcd to
pay a highcr pricc for a gem of that colour.

With these fixcd characteristics and the
pcrsonal clcment to bec considcrcd it is not surprising
that thc pricc of finishcd gems ranges from as little as 5/—
per carat to £0 per carat or cven higher in cxcceptional cascs,
and that thcir valuation cannot be a mattcr of mathcmatical
precision. It will be appreciatcd that thcre is also room for
considcrablc divergence of opinion bectwcecen individual valucrs,
and 1t would bc virtually impossiblc to rclatc all the variable
factors in a singlc schcdulc of priccss
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. Finished opals (including doublets) reach the
domestic market either unmounted, in which form they are ‘
in demand either as souvenirs or for those who wigsh't o have -
them set up in mounts of their own desigh or cholcs, or mounted’
in rings, brooches, pendants and other forms of jewellery. Most
articles of jewellery containing opal are of the type used for
occasional wear (brooches, earrings etc.) as the stone does not
stand up to the constant use usually given to rings, With
reagsonable care an opal ring will give . good service, but the
stone needs to be repolished from time to time if the original
beauty 1s to be retained, Some gemmologists claim that an
opal has a limited "1life™, but there is no reason why a stone
should not give long service if it is treated with the normal
care due to a comparetively soft gemstone, Badly made doublets
will tend to split ond badly mounted stones may crack or chipn
at the edges, but these defects cannot be blamed on the stones
themgelves, ¢

As the gtatistics are unsatisfactory it is
impogsible even to estimate the value of opal sold within
fugtralia at the m esent time, Jewellery containing opal is
displayed in almost every jeweller's shop in the capital citics,
and superficially there appears to a buoyant market for these
articles,s If thls is the case it does not necesgsarily renresent
a high value to the opal industry, since the gems used In this
type of jewellery are of very poor quality and each stone would
have only a minor fraction of the value of the article in
which it is sold, '

It is possible that more stones are sold unmounted
as in this form they have greater appeal to tourists ond those
with a more discriminating taste in jewellery than is served by
the manufactured articles normally on sale, but here again it
is impossible to make any estimate of the value of turnover. - The
sales tax on finished geristones isg 25%, but there 1s no gales
tax on uncut stone,

The export market is firm at the present time,
but is tending to slup with a falling off in demand in the
UeSeAe, our best overseas customer, Optimistic and at times
extravagant clalms are made regarding the potential market in
the U.S.A., but these should be treated with some reserve and
intending exportée¥o that country should base their judgment
of the possibilities on personal enquiries.- or firm orders.
Reports from Australian trade representatives in the U.S.A.
suggest that American buyers are becoming more exacting in their
requirements and are allowing lessg latitude in sdsection of
material. Host of the trade is done on o consignment basis,
which, for reason discussed in a later section of this report,
is believed to react unfavourably on the Australian exporter.

Opal doublets are said to be very popular in
the UeSsAs for costume jewellery, for which they are cut to
standard dimensions to facilitate mass production methods.
Solid stones are preferred for rings. The 9 carat gold mounts
80 common in Australia do not appeal. to the American trade,
which prefers 14 carat settings.

According t o the gstatistiocs in Table 2, our next
best customer was formerly the United Kingdom, but there has
been no trade since the outbreak of war in 1939, With the British
export drive in full operation it seems improbable that any
Augtralian opal will find its way to the U.K. unless it is for
the purpose of ‘cutting and sale to countries within the
dollar bloc. It 1is understood that some Australian gem
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merchants have investigated this possibility, but the result
of their enquiries is not known.

Germany and Ceylon purchased a fair amount of
opal prior to 1939, and the latter country resumed trading
during 1946-47 at approximately the pre-war level. New Zadand,
Japan, India, Holland, N.E.I. Hawaii,. Spain and China have
bought Australian opals at various times during the last twenty
vears, but the valus of szles to these and soms unspecified
British and Forsign countries has averaged only about &£Al, 500
per year, Canada and South Africa hagta complete embargo
on the importation of opals, and the possibility of the
embargo being lifted 1ls beliesved to be very remote.

Import duties Imposed in the principal countries %o

[ d

wich Australian opal has been e xported are listed in Table S
hereunder,

TABLE 3.
IMPORT DUTIES ON OPALS IN VARIOUS COUNTRIES.

(Figures supplied by Dent. of Comuerce & Agriculture)

COUNTRY . UNCUT CUT MOUNTED REMARKS.
' STONE STONE STONES T
United Kingdom Free Freo Free Entry of mounted
stonss not likely
to bs permitted.
New Zealand 5% 5% 25%
India Free 30% 60%
Pakistan . Free . 30% 60% Entry of cut stone
: not permitted.
Ceylon ’ 10% 30% 40%
UeSeAs Fres 5% 55%
South Africa - - - ) Complecte cmbargo
S : * ) on the lmportation
Canada - - - ) of opals.

3e FACTORS ARFECTING TRADE.

The market for opal is as sensitive as
that of any othecr luxury cormodity to the fluetuations
in the prosperity of the community, but as this aspect
is beyond the control of the opal industry and is so intimately
linked with world-widc ccenonic stability 1t is outside the
scope of this rcports The factors mentioned in this scetion
are thosc which are of domcstic origin or which thc industry
itself can attend to. '

(a) Prejudice.

FPirst amongst the factors which havec had and
continue to have a powcrful influence on the market for opal is
the widespread superstitious prcjudice against the gem as an
oncn of bad fortune., Howcver absurd such. o beliof may bs, it
cannot be denied that it is long standing and is still current
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in the minds of meny people;. .'herc are many who regard it

‘as anathema to have anything whatever to do with opals. It
is irrelevant to atterpt t o t race the cause of this popular
superstition, but it does exist and the . industry continues
to suffer as a result., The difficulty of overcoming such a
deep rooted objection is recognised, and it -cannot be too-

strongly emphasised that the industay, itself should embark
on a publicity and educational campaign with the objoct of

removing the prejudice, ' o ~

(b) Fashion.

The vagariecs of fashion have a very deoisive effect
on the market for any item of dress or dress accessories, and
opal 1s no oxcecption to this general rule.s The influence of
fashion seems to be incvitable, but it is suggested that a
publicity campaign would help to keep opal in the public mind
at times when fashion may place emphasis on some other gem.

(¢c) Taxzation.

Some gem merchants have said that they do not
propose to attempt e xpansion of business until rates of incomc
tax are rcduccd. The statementsare made with considerable
eriphasis, but it would be very difficult to determinc their’
roliability, It is unnecesgsary to comment on this attitude,
since thec trading policy o6f any individual or company is not a
matter for public concern, but it should be remarked that any
self-imposed rostriction of trading at a timc when thc market
is buoyant may recact unfavourably when the markct is less
buoyant, and the policy may ultimately provc to be vaory short
sighted indeced. )

(a) Controls,

Compliance with the regulations for export and
currency control is said to involve a considerable e xpenditure
of time and money, and some merchants claim that the procedure
is s0 complex as to make small trangactions unprofitable.
At the present time a person wishing to export a parcel of opals
to the U.S.A. must approach at least four separate authorities
for the necesgary permits - one for an e xport llcence, another
for finaneial sponsorship, a third to comply with currency
regulationg, the fourth to obtain a consular invoice. Other
authorities have to be approached if the parcel is -to be sent
by air, or if an agent is employed to make the necessary
apnlications. As in the case of taxation, it would be difficult
to prove that the system of control is, in fact, more of a
restrictive factor in opal trading than in any other commodlty, -
since the system is the same for all export itens,

(e) Trading methods.

A large pronortion of the export trade is done

- on a consirnment basis, and cases have recently occurred

in which the consimnee has declined to accept delivery of parcels
sent to his order. Whilst appreciating the need for adequate
safeguards in negotiations involving a commodity which ig so
difficult to value, it should be obvious that a method by which
one party carries the whole risk will ultimately react against
both parties. An exporter who incurs expense in selecting
stone to a buyer's specifications and in complying with the
export and currency regulations does not wilsh to be out of
pocket to that extent if the parcel is rejected and returned by
the consignee. His reaction will be to abandon that type of
trading; the consignee's reaction might well be that as he
cannot draw on the source of supply on his owm terms he will
cease trading in opals and campaign to popularise some othor
gEells
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Schlank (1921) mentions a ca@e in which an order
valued at approximately £2,000 was declined because. the exporters
were not prepared ta operate on a consignment basis, and there
is no doubt that this is not an icolated instance of- the logs
of trade for this reason, '

(£) Quality of gems.

With couparatively few exceptions the opals
displayed in jeweller's windows are of infericr quality,
set in 9 carat mounts of mediocre design, and it 1is unfortunate
that these are frequently the only examples of Australian opals
seen by the general public, They do not do justice to the gems,
and they pay a very poor compliment to the taste of prospective
buyers. It 1s not suggested that these are the only stones
available to the general public, but they have such a dominating
influence in forming public opinion that efforts should be made
by the opal industry to improve the quality of the material
displayed. The stone will not be really popular while 1t is
regarded, consciously or otherwisc, as a second-rate or chcap
gelle

Many wemmologists hold the view that the introduction
of the doublet has had an adverse affect on the trade by lowering
values and flooding the market with material of doubtful
quality.- The position has a complete analogy in the furniture
trade, where veneers have replaced the use of solid wood %o
a largc extent, and in each case it is a matter of personal
opinion whether the solid 1s better than the veneer. There
is little doubt, howevcr, that badly made doublets which chip
or crack impair developrent of the opal markct, and it 1s in
the interests of the industry to 'discourage thc manufacture of
doublets except by well trained and well cqulpbod operators.

4. PROPOSALS FOR IMPROVING TRADE,

AND CONDITIONS GINERALLY.

In the course of thec investigation of which this

report is the subject, a number .of individuals cxpressed views
regarding improvement of trade and stablility of the opal
industry in general. Some of thesc vicws are of greater intercst
than others; somne are frankly partisan; others are too absurd
to be given any consideration; "they all have in comion the
sincere beclief 'of their originator that introduction of the
particular course of action would solve all present and futurec
difficultices in the industry. Sorie of thc ideas arc noted and
briefly discussed hereundecr, but it is pertinent to refcr to
two points mentioned in earlier scctions - firstly, that opal
1s a non-essential luxury item, and, secondly, that only under

¢xcoptional circumstances should nublic funds be applicd in
glvinn direct assistance to individuals in the ‘industry. It
will be readily undorstood that any improvement in the voluie
of trade, trading conditions, or stability of thc industry will
prove the most effective incentive to stimmlate production.
That, in itself, will bencfit the miners, but they arc also
entltlcd to expect a better financial return for their work as
the prosperity of the 1ndustry increcases. Any proposal which
will cnable onc scction of the industry to makc larger profits,
without a corresponding becnefit to miners, is Jundwmontally
unsound, .

(2) Embarso on ¢ xport of rough stonc.

The proposal to place a- complete crabargo on
the export of rough stonc is supported by somc ncubers of
the industry who ‘bclieve that it would have the follow1ng
effecta:r . : . .
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(1) It would incrcase the value of the export trade and
ensurc a higher dollar rcturn.

(11) It would s timulate employment amongst'lapidafies;

(1ii) As valuation of cut stone is more precise, it
would be easier to ensure that the financial r eturn
to the country is in keeping with the true value
or the commodity sold.

(iv) Profits at present being made by lapidaries in
importing countries would be made and retained in
Australia,

These advantages are claimed on the assumption
that such an embargo would not affect the demand in importing
countries and that the buyers and lapidaries in those countriles
will not apply retaliatory measures in an attempt to maintain
the status quo. It also assumes that lapidariss in Australia
would be able to cope with a very large e xpansion of business,
but neither of these assurptions is entirely correct. However
desirable an embargo may be from the Australian point of view,
it would materially affect the markets from the »oint of view -
of the importing countries, and the proposal would receive a
cold welcome froua those who would be deprived of the substantilal
profits being made under the present system. Sorme fomof
revaliation would bs inevitable; it may be applied by adjusting
tariffs, or, more effectively, by influencing public opinion
in favour of some other gemstone to the detriment of opal.
The least that would be expected would be a reduction in the
volue of export trade.

At the Augtralian end there are two main objections
to the proposal. In the first cage, it 1s believed that lapidar-
les at present in business are fairly fully employed, and that
it would not be possible to increase the output of cut stones
to any great extent. Even if the value of the export tradse
expanded as a result of the embargo, it would be at least
eighteen months to two years before newly trainid lapidaries
would be available to meet the additional demand. Secondly,
since the best overseas customer is the U.S.A., it would be
necessary to produce cut stones to thalt country's specificatioas,
" and these are not at all popular with Australian lapidaries
since they involve the production of small stones cut to exact
sizes, suitable for stamping into mass produced jewellery.
Only one lapidary of about a dozen interviewed in the course
of the enquiries expressed himself as remotely interested
in cutting to American gpecifications, and then only at a
preniuwn to offset the high wastage and additional labour
costs, '

Hence there is reason to believe that an enbargo
on the export of rough stone might have an undesirable sequel
ag far as the opal industry in Australia is concerned.

(b) Partial cmbargo or export quota.

Closely allied with the previous proposal 1is
one to impose a paritial embargo on the export of uncut stone
or to introduce some form of quota system to ensure that a
proportion of the o»nal e xported shall be cut and polished in
fustralias It is claimed that this would overcome soiie of
the objections to the couplete .embargo whilst preserving the
~advantage of raising the value of the exports. Theoretically
it would provide the overseas markets with sufficient uncut
stone required for masgs production jewellery, work which local
lapidaries are reluctant to undertake, and would force
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buyers of opals for other purposes to purchase finilshed
stones., It is extremely doubtful, however, if the suggestion
would be satisfactory in practice, as it is unlikely that
importers would be prepared to buy finished stones merely as

a means of qualifying for a quota of uncut stone. From the
overseas buyer's point of view the objections to this proposal
would be much the same as for the previous proposal, and it
could easily prove to be detrimental to Australian interssts.

(c) Expprt Duty.

Imposition of an e xport duty on uncut stone
would be of some assistance in encouraging sales of finished
gens, and if the duty is not uwnreasonably large there should
not be any material reduction in the volwuc of trade in uncut
stone, The nett effect would therefore be a tendency %o
enhance the value of exports, and there is rmch to comend the
proposal. To American buyersg, the imposition of an Australian
export duty of -(say) 5% would place the uncut s tone on a »nar
with cut stonc as far as duty is concerned, and rerove the
financial advantage at present gained by importing uncut opal.
The effect on the New Zealand market might also favour purchases
of finished stones, but the reaction in Ceylon may be less
favourable since uncut stone is already subject to a higher
irpport duty than in other countries, and thc duty on out stoncs
is fairly substantial,

’

(d) Govermment Valuer.

The appointilent of a Govermment Valuer has been
suggested as a imeans of ensuring that the best value is
obtained for stones sent overseas, whether sold uncut or
finished. His functions would be to check, and, 1f necessary,
adjust the valuation placed on sach outgoing parcel, to act
as arbitrator in disputes conccrning valuation, to act
ag an assessor and technical adviser in any matter rclating
to opals, and generally to ensure that miners and other obtailn
a return in keeping with the value of any material sold.

The satisfactory performance of these functions
would be an unenviable task, and the powers and duties of the
appointee would have- to be very olcarly defineds In addition
to a very wide knowledge and experiencc of the opal industry,
the man would have to be of undoubted integrity and to have no
direct or indirect interests in the trade. To obtain a
person with these qualifications it would be necossary to pay
him such a large salary or retaining fee that the question
might well be raised whether the advantagcs of his appointment
would be in keening with the costs involved.

' The administration of the¢ scheme would be
costly, and this added to the difficulties which may be .
anticipated in selecting a suitable appointee puts thoe scheme
beyond the bounds of possibility where the comparatively small
opal industry is concerned. More serious consideration might
be glven to the suggestion if the functions outllincd above
could be discharged in conjunction with similar functions in
another industry, or if the valuer's services could be extended
in some way s6 that the whole of the cost is not borne by the
opal industrye : '

The following excerpt from the renort of the
Royal Conraission of 1901 is of intercst in connection with
this proposal, .
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"Another suggestion was that the Government should
appoint an expert at £3,000 per annun to class and
value the opal for the nincers; the act of valuation
in this case meaning that the value named would be
the amount at which the Government would be prcnared
to purchase the opal, or to advance upon it; in the

event of the finder not being able to obtain a higher
offer from outside buyers. The evidence adduced goes
clearly to show that it would be unadvisable on the part
~of the Government to entertain any such proposal,.
The officer appointed could not be expected to give
satisfaction to everyone and we feel persuaded that the
position would not be very long in existence before an
agitation would be started to get rid of him. Even. if
successful for a short time, assurédly he would not
be able to please everyone for long, and instead of
creating a sense of trust and security among the niners
it is likely his appointment would have the opposite
effect. Iloreover there seems aevery probability that
gooner or later it would be found that the Governiaent
was left sole purchaser of the opal on the Field, as
all the private buyers would be driven out of it. The
suggestion altogether is one that does not ¢ omzend
itself to your Commissioners.”

(e) Licensing Buyers and Valuers.

The suggestion was revived during the enquirics that
buyers and valuers of opal should be licensed, principally
as a means of protsecting the miners against unscrupulous
operators and dishonest practices. The proposal is by no
weans new, as it was one of the controversial matters which
led to the appointment of the Royal Cormiisgsion in N.S.W. in
1201. A Consolidated Mining Bill presented to the M.S.W.
Parliament in 1900 incorporated a clausc providing for the
registration of buyers of gold, diamonds, opals, and other
precious s tones, but the opposition to this proposal was so
vigorous and insistent that the Royal Commission was appointed
to enquire into the desirability of procecding with that
portion of the Bill, The following excerpts from the
Commilssion's report set out the considered views of the
members and their reasons for recomiending that registration
should be made conpulsory.

"l, That licenses to persons desirous of carrying on the
trade of opal buyer be granted by two Justices of the
Peace sitting in Petty Sessions.,

2+ That the applicant must be of good reputation, and
produce two certificates of charactcer frowm rcputable
citizens.

3¢ That the fee for such licensc shall be £1 per annum,
which sheall include registration of sauic,

4o That all opal buyers have a registered office or place
of business in vhich all purchases be made, the address
of such place to be registered at the time of taking out
the license, and any change of address to bc immediately
registered.

5« That no sales of, or transactions in, opal shall take
placc betwesen the hours of sunset and sunrisc.

6« That all registered opal buyers keep a book, correctly
recording all sales or transactions, . such book to show’
the date, place, time, name of seller, nane of buyer,
waeight and dcscription of opal bought, price paild, and
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generally the nature of the transaction; .both buycrs
and seller to certify by their signature to the
correctness of the entry of ecach transaction at the
time it is madc.

7, That such book of record.shall be open at all times to
the inspection of any Govermment officer appointcd for
that purposcs ‘ '

8. That no holder of an opal claim or lcase, or intercst
. In same, be eligible for registration.

9« The above conditions to apply to opal cutters and polishers
as well as buyers.

10, That no porson shall sell opal .in an ummanufacturcd state,
or have sameé cut or polished, unlcss the buyer or
cutter and polisher is duly registercd.

11, That any porson convicted before two Justices of the Peace
sitting in Petty Sesgdions. of having violated any of the
aforesaid conditions, to be liable to a severe pcnalty;
and if such pergon be a rogistcrcd opal buyer, cutter,
or polisher, his licensc to bc canccllcd."

As far as it can be ascertained, thc Commission's
rcecoumendation was not put into effect,

Circumstanccs have changed in the industry since
the Corraission made its cenquirics - at that time the population
of the White Cliffs field alonc was about 1,600 persons; the
total population of 2ll ficlds in Australia at the present timc
would not excecd 300 -~ but it is considercd that the scheme’
envisaged by the Comriission could be put into oneration now,
wilith only =ninor modifications. It is conceded that it would
not be ca sy to police the scheme, but the attompt would bec wecll
worth whilé if it did nothing morc than to irmprove the
statistics relating to the priimary production of opal.

Thc ldea would be opposed in principle by a section
of thc industry, but it is difficult to scec what valld objections
could be raised by buycrs whose business is conductcd on an :
e¢thical basis.

(f) Establishment of a Pool.

Some miners are of the opinion that it would
be in their interests to establish a pool to which all opal
rmst be sold, and from which all purchases must be made.
It is contended that this would protect the miners from
exploitation by buyers and ensure that a fair wvalue is placed
on parcels of uncut stone. In discussing this idea it 1is
usually implied that it should be administered and financed
by the Government, in which case it would closely resemble the
scherie operated some time 'ago by the Queensland Government in
connection with sapphires, or the present arrangements for
the control of mica. Opponents of Government control cite the
Queensland sapphire experiment as the best arguient against
& gimilar scheme for opals; they point out that sapphire
control cost the Queensland Government a large amount. of money
to administer and was wound up with a deficit of £67,000,
There are no official details of the operation of the sapphire
pool, but it is believed that it failed because too rmuch was
expected of it by the neople "to whom it was of greatest value.
No such scherie can ensure a permanently high level of prosperity
within -an industry, regardless of economic conditions generally,
and the best that should be expected of it is to lessen the
irpact of sudden changes in conditions so that the small
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operators in the industry may have a greater degree of
écononic security., The control being exercised over mica is
In a different category, since it is an essential commodity
of strategic Importance, and there cannot be. any real analogy
between that mineral and opal,

Establishment of an opal pool through which all
riiners, buyers, lapidaries and exporters would be cornpelled
to operate would be attended by all the d isadvantages
rientioned in paragraph (d) above (Government Valuer), and
1t is considered that these would outweigh the advantages of
the scheme, Added to these disadvantages there is the
expressed hostility of a majority of the miners and, it nay
be surmised, of the buyers., The Andamooka Progress
Asgociation invited miners on other fields to state their
views on the suggestion that the Federal Government be
asked to establish some gystem of control, and the replies
recelved left no doubt that the suggestion wag not popular.

There is sorie merit in the idea of establishing
a voluntary pool Or co-operative selling arrangerient amongst
miners themselves, but it would have to be confined to
individual fields and it would tend to break down if even
a few men remained aloof.

(g) Committee of Control.

The proposal which has riost to corriend it is the
esta?lishment of a cormmlttee, from within the industry,
to digcharge the following functions:

To conduct publicity, e ducational, and marketing
canipgaing in Australia and elsewhers.

To be the accredited riouthpiece of the industry in
Australia and to act as a liaison betwesen the
indus try and the Governments.

To initiate and direct a policy which will safeguard
the interedts of all sections of the industry
. and which will tend to greater overall stability.

To advise on prices, standards, markets, training
of lapidaries and all other matters which bear
directly or indirectly on the welfare of the industrye.

To arbitrate in ahy dispute concerning valuation or
other natters.

To carry out any other functions which are designed
to promote the best interest of the industry.

To. perform these duties effectively the Commiittce
would have to be compnosed of representatives of each section
of the industry, end to have the goodwill of a largc majority
of those directly interested in the trade. Therein lies the
principal obstacle to its formation - the rmutual distrust of
individuals and their reluctance to contribute anything to
the cormon good of the industry. It is considered, however,
that the industry aan and should take the initiative to help
itself rather than wait until others offer assistance in forms
which may not be acceptable, and the creation of the Comittee
would be a step in the right direction. If it was demonstrated
that thc industry is prepared to do this much to sink sectional
differences and help itsclf, it would havc a rmch stronger case
to prcsont for financial assistance from public funds in the
form of a grant to meet adninistrative ocxponscs or to carry
out a particular phase of a publiclty campaign,



CONCLUSION.

T he purpose of this report has been to describe
the opal industry in Australia with a view %o placing it in
proper perspective in relation to other industries, and to
discuss means by which the industry :iight be stabilised.
Pregss statoments have given an exaggerated irpression of
the importance of opal as an e xport commodity, and of the
value of the industry in general, but the conclusion 1is
reached that these clains have a pore sentinental than
econonic basisg.

Recorded statistics show that the average
value of production for 58 years is only £38,000 per year;
even if this rcpregents only one-tenth of the actual
broduction the industry would be small, and would have no
claim to preferential treatwent over any other non-
essential industry.

It is considered that the onus is on the members
themselves to take steps which will safeguard and promote
the welfars and atability of the industry, and a willingness
to initiate co-operative action is regarded as fundamental
to improving conditions generally,
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TABLE 1.
ESTIMATED VALUE OF ROUGH OPAL PRODUCTION IN AUSTRALIA.

(Compiled from IIines Department Records.)

YEAR

QUEENSLAND

TOTAL

NeSoW o STH. AUST. YEAR
1890 |
1890 18:888v 15,600 - 18, 600 1890
1892 10, 000 2,000 - 192680 1692
1892 0 2,000 - 127000 1892
1894 12,000 5, 684 - 17 284 1894
-1895 32750 6,000 - 58770 lo95
1896 23, 300 45, 000 - St ao0 1696
11897 10, 250 75,000 - 58 250 1897
1898 6, 645 80, 000 - ae’ 2as La00
1899 9,000 135000 - 227605 Io06
1900 7, 500 80, 000 - Ler 500 1900
1901 7, 400 120, 000 - 57" 300 1907
1902 7,000 140, 000 - 147600 Bts
1903 7’300 100, 000 - 7 300 1003
1904 3, 550 57, 000 - e o5 Toos
1905 3, 000 59, 000 - 28’ 000 1905
1906 3,000 56, 500 - 221200 1906
1907 3, 000 79000 - 29’ 000 Tooy
41908 2,500 - 41, 800 - 231300 To08
1909 2,000 61, 800 - 55! 800 To0s
1910 3,000 66, 200 - &5’ 200 1o50
e 1911 3, 000 57, 300 - 50 500 To1s
1912 3,000 35, 008 - 587 508 101z
1913 3, 000 29, 493 - 35 203 lo1s
1914 2,000 26, 534 - Sar e 114
1915 500 6, 403 - e 11t
1916 500 21, 273 750 25’ 523 Io16
1917 100 12, 522 500 13,122 Toi
1018 300 20, 600 7,175 28, 075 lo1a
1919 600 27, 552 20, 000 48,152 loo
1920 500 23, 600 24, 000 48,100 L1930
1921 500 13, 020 7,000 20, 520 Tooi
1922 500 15,150 5, 500 21,150 To5s
1923 500 3. 040 3, 500 7040 Toos
1924 300 10, 500 4, 000 14, 800 Tose
1925 1,000 10, 030 9,070 20,100 To55
1926 600 11,485 10, 330 o2’ 415 lose
1927 200 13,353 9,157 22’910 Loy
1928 600 11,000 11, 540 23: 140 Toos
1929 600 6,071 11,056 17’ 72n To95
11930 800 5,500 1,142 7 1o50
1931 600 2178 3127 2 Gor- Toos
1932 500 1,233 3. 060 21793 152
1933 400 4l 231 3, 256 7887 Lo
1934 300 3,283 1,517 55100 Toes
1955 200 5, 070 3. 228 8 498 1995
3 6,110 , 6253
1937 100 5. 357 13 687 1o aae 190
1938 80 4’226 4, 570 8,876 Toss
1939 50 1,020 6,020 7090 1006
1940 - 15002 11,664 12,666
1941 - 825 11, 568 2, 393 194
1942 - 800 5. 976 e Tods
1943 - 2,288, 13,881 16,169 1945
1944 200 3, 020 9,872 13,092 o
1945 3,000 12,284 15,284 1945
1945 1,075 3, 500 72,089 76, 664 Toie
307 1,000 61, 569 62, 876 1047
TOTAL 189,457 | 1,643, 476 369, 651 2,202, 584




TABLE 2.

EXPORT OF OPALS - YEARS ENDING 30TH, JUNE 1928-1947.

VALUE IN £A.

_ OTHER NETHERLINDS OTHER
YEAR | TU.K. NeZ. INDIA CEYLON |BRLTISH UeSehe & GERMANY | JAPAN . |FOREIGN TOTAL YEAR
S SR COUNTRIES N.E.INDIES COUNTRIES
119284 3,938 294 161 796 | 186 1,043 2,401 116 227(d)} 9,162 | 1928
19291 1,342 1,745 2,220 327 " 368 7,038 334 13,374 | 1929
1930 27,152 2, 466 4,300 565 2,103 11,618 385 48,589 | 1930
1931} 5,972 . - 91. : 2,025 863 . 2,210 1,014, 3,229 717 16,121 | 1931
1932 ] 3,636 : 506 3,335 982 8, 981 o 3,170 644 21,264 | 1932
1933 | 6,280 3, 472 412 1,293 1,417 (a) 2,313 178 15,365 | 1933
19341 8,699 2,589 941 1,774 1,281 231 15,515 | 1934
1935 | 5,908 2,303 481 2, 497 -835 - 346 | 12,370 | 1935
1936 | 8,814 2,684 731 2,704 1,551 1,398 79" 117,961 | 1936
19374 5,932 2,873 573 2,929 1,988 916 569 16,562 | 1937
1938 | 3,582 2,958 597 2,490 1,749 570 175 12,121 } 1938
19391 1,366 528" 316 1,866 |~ 2,148 268 845 - 7,337 | 1939
1940 420 1,026 425 5,894 55 252 8,072 | 1940
1941 - 1,441 165 7,488 42 9,136 | 1941
1942 620 11,341 © 11,961 -] 1942
1943 ~ 152 6,776 -} €,928 .| 1943
1944 228 10,149 8{vy { 10,385 | 1944
1945 1,035 59 7,628 8(e) 8,730 | 1945
1946 1,966 9,278 100(e) | 11,344 | 1946
1947 1,198 1, 414, 1,626 189 |} 58,756, 19 | 63,202 .} 1947
TOTAL 83, 041 6, 566 3,116 - 34,176 | 10,778 147, 568 2, 431 39, 376 3,268} 5,159 . | 335,479
— N i . v _—
(a) Netherlands East Indies. |
(b) Hawaii.
(c) Spain &
(d) China :

Pacific Islands, »ossibly Hawaii.




ESTIMATED VALUE OF ROUGH OPAL PRODUCTION IN AUSTRALIA

( Cbm/az/ed Jfrom Mires ﬂ@oarfmenf Aecordis )

FIG.1

e e e e een Nxth\l .§v .\\ﬂ‘bﬁn)ﬁd’v v,U\.-\NN\ mV . o L e
{

m L TSSO - e B e I e R ST

|
i
B e —tme —
|
|
{
|
] i
erve

IGLE

{
i
|

+
|
|
i
!
i
i
i

S OOV UU Y (SR U GO 5SRO S UUUPSY (RO

?
|
|
|
i
!
{
1
|
i
{
1
e
!
y/3
?
L

Wortd War

Ll

4
& i

e+ o et e it o e e+ o DRV UV SEpp— e

'

T e e R

|
|
L
|
H H “
i _ -
|
|

I S
|
{
{
|
|
i
|
|
)
|
i

«m.;u-o.%u, £ ",.)“ :»;Ay’ 4‘"
i
t
l
!
!
I
|
+
|
|
|
%
3
+
|
i
{
|
{
i
|

- VS SH SN S G SN BN

S ST - . S — 1 - JEOPU SR ST S S

) W
¢ - -
0/
wﬂ,.
M T
, S
— Ky E*QQ.SSQQ\!'Y. m
D2 T ]

M wimpl) MY D +

7’925

)% kvﬁ n\%m.\wb\\c EVEI L S o

| \

! !

T
7920

M A oguaply - . . F . l»w

_[ VN S\,\GW\ L8G00) —>= ) W
| ,

Wortd HarZ

S

o S
by THALS I ki _ / ~
T i ) i
i
|
I

|
i

Orslw.:qmn ~ ~

oog)
oo/

720,
£ 140,

7002 =£147000(N.5 I,

00,000/

T IO WL

- 4

e -‘A'II“II. =
If!”’l‘jﬁ’!ﬂf}’
. N\NV\NV\K.MJQ\ év’l

{

R i e LI Ny

1899 -E/44000 (V.5 W.L735,000)
1901 L727000 (V.S WK

190370

7
| | /\
/I
gr}M Jw\mﬁm i ol e Mmma frk%mm i %#wnwu
e
78/0

MW Pbeny Sunyybiy —> A

905

+

|
|
\

VITYY LSV P
J—- s W . -

|
‘.
|

| e

\

|

e P
QUEENSLAND

—

|
|
[
/a
.:
J
ght
l
|

1n Queensiana

\ —
1800

~
Severe drou

——

z»
|

e, E . Y g I VU PO (O DY O — e e i e o e et e o

B90

1
: S

O
N
I /o Ky 27 X7

35

M 1-2

HMineral Leorornics Seclvon, Sureaw of Mineral Resources, Geology arnd Gegplysics.




_FIG 2

150

" 140

&

Thousands

130

120

10’

100

80

80

N
(=]

g

40

S SOV YV U UpOIPRUUSUSS S SRS OV JEUNUURN UUES N S

CLlamosl 1910 918 920 = 1928 1930 1935 1940 1945 1947

b od

/%rzefm/ &mww J'ea‘}on A’ﬂmaa a” /%vem/ x?esources' Géo/ajy anad’ Cegulry.sics.

PRODUCTION OF OPAL IN AUSTRALIA,
- 1890 -1947.

ﬁﬁm&d m/my mpM Srorm Mines &‘pan’bmn/ ;P«'afds'

M1

gt

w»évwﬂw/ﬂvﬂfwsecﬁan IR -AB. S oo T P o

. e - s S i 4ot i, 8




1511

FIG. 3

é o
\
t
. &
| |\
| 1
VA ) ”/4’5‘0
15~ "V’S@/ !
}
' I
t
’ ' v Ayriunc
)
I
v Alice Sprvngs I Cpalbne
i
[ s SpRrIGIUre
|
| ]
B b - ~°“—“"} . o Adaxvale
| |
Lutfpie o
,' o vroo
Coober z%aju o Wiltians Creek : Norresame
B T = e fungeryorad
)~ : T — v o
1 . - . S\ L/smord s
o Analarmookar ’é!.%ffy‘;—’;”.ﬂ Vinlernbar
» 7&(‘6‘00/& [ ) . K,',?yoo nycr { . . T
e Coolgarale o FFrmrba o « Huite U7 o Nexrrabrrs
o Widearriia
_ e Broker:
/778

]
s AArryarslorn )

/ .
,’ 3
O MELBOURNE -\

o)
9

Mererasd” Lonomiizs Sectior, Bureaw of Mirneral Resources, Ceologsy arrd Gegpliy.sics.

MAP SHOWING TOWNS AND LOCALITIES MENTIONED IN

REPORT ON THE OPAL INDUSTRY IN AUSTRALIA

Nomes of localitras at which opal has been recorded ars undertined.

e e s e e

wrn by Gegpliysrcal Draf¥rng Sectior, J /2 -48.

O SYLNEY

M1-3




	Front Cover
	Title Page
	Summary
	Table of Contents
	Introduction
	Part 1 - Production of Opal

	1.
Characteristics of Opal
	2.
Industry in Australia
	a.
Historical Details
	b.
Present Operations
	c.
Mining Tenures
	d. Production and Overseas Trade


	3.
Australian Opal Fields
	a.
Coober Pedy (S.A.)
	b.
Andamooka (S.A.)
	c. White Cliffs (N.S.W.)

	d.
Lightning Ridge & Grawin (N.S.W.)
	e.
Hayricks Mine, Queensland

	4.
Factors Affecting Production
	a.
Climatic Conditions
	b.
Mining Methods
	c.
Government Assistance
	d.
Taxation


	Part 2 - Marketing

	1.
Cutting & Preparation
	2.
Markets
	3.
Factors Affecting Trade
	a.
Prejudice
	b.
Fashion
	c.
Taxation
	d.
Controls
	e.
Trading Methods
	f.
Quality of Gems

	4.
Proposals for Improving Trade Conditions Generally
	a. Embargo on Export of Rough Stone

	b. Partial Embargo or Export Quota

	c.
Export Duty
	d.
Government Valuer
	e. Licencing Buyers and
Valuers
	f. Establishment of a Pool

	g.
Committee of Control

	Conclusion
	References

	Tables and Figures

	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Figure 3




