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SUMMARY REPORT No. 17.
ASBESTOS.
1. INTRODUCTION.

The term * asbestos ™ is a commercial rather than a mineralogical
one and embraces the fibrous varieties of several minerals of the serpen-
tine and the amphibole groups, which are characterized by highly
developed prismatic cleavage allowing them to be readily separated
into fbres or filaments.

o€

TABLE 1.
Lisy oFr AsmrsrTon MIXERALS,

]

Shoerad |7 Mineral. Chetlea! Formula. Composttion.

serpentine | Chrysotile .. | 3Me0.25i0,.2H,0 .. | Hydrated magnesiam silicate
Crocidalite .. | 2NaFe (5i0,) FeSi0, { Sxlium-irou silicate

\mnhi Amesite .. | {MgFe} 0.50, .+ | Magnesium-iron silicnte
bl " Anthophyllite | {MgFe) O.8i0. .. } Magnesium-iron silicate
° Teemolite .. | Ca0.3Mz0.45i0, .. | Colcium.magaesivm silicate
L} Actinolite .. | C20.3{3zFe) 0.450, | Caleinm-mnmesivin.iron silicate

The asbestos minerals are commonly found in narrow veins and
oceur usually in one of the following three forms:—

Cross fibre—the fibres are arranged at right angles to the vein
“walls; the fibre length is thercby Jimited to the vein width and
is often less, due to a brenk, or parting, in the vein.

Slip fibre—the fibres lie in the same plane as the vein or slippage
planc in which it is formed.

" Mass fibre—formed as an aggregate of interlaced unoriented
£bres, or as stellate groups of radiating fibres. )

The commercial snitability of theze minerals depends almost entirely
on the length, tensile strength aund fexidility of the fibres, although
colour, impurities and degree of resistance to heat or acids are sometimes
important. The fibrous minerals have a fairly wide distribution, but
deposits containing fibre suitable for use in industry are comparatively
rare.

Chrysolile is the most important of the asbestos minerals and is
generally referred to commercially as “white” asbestos. It usually
occurs in veins, ranging from a fractior of an inch to several inches in
width, in serpentine—an alteration produet of basic igneous rocks such -
as gabbro and peridotite or of zegmentary rocks rich ir magnesium
such as dolomite. The veins of chrysotile are generally short and may

intersect one another at various angles to form a network, or lie in :.;,5;5
c¢losely spaced parallel zones forming “ ribbon structure”. Chrysotile hareas

oy
1

usually oceurs as cross fibre, although slip fibre and mnass fibre are also
found. Massive chrysotile is usually some shade of green, but, when
separated, the fibres are white. The better grades of chrysotile fibre
ure extremely fine and “silky ™ with high tensile stremgth and are
particularly suitable for spinning.- :
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Crocidolite and Amosile are the most important of the amphibole
asbestos minerals. Both are commonly fonnd as interbedded cross-
fibre veins in ferruginous slate or quartzite associated with dolomite.

Orocidolite is commercially the more important of the two, and 4s
commonly known as “blne” asbestos from the blue colour, which is \
vetained in the separated fibres. The fibres are, a3 a rule, of good
Iengih and flexibility, and the fensile strength 3s comparable with
that of chrysotile.

Amosite is usually aéh-grey in colour. The fibres are white on

separation, pliable and often exceptionally long, though rather coarse
in texture.

Anthophyllite is similar in chemical composition to amosite, bat
with less iron, and comwmonly occurs as slip or mass fibre. The colour ,
is nsually greyish white, but the fibres are white after separation. The
fibres are generally brittle and weak, although deposits are known from/
wrlggh fdbres possessing eonsiderable strength and toughness have been -

ueed. '

P Tremolite occurs in white to dark grey columnar erystals. The
fibres are usually brittle and weak, but are highly resistant to acids,

Actinolite is similar in chemical compozition to tremolite, but with
iron replacing portion of the magnesium content. It is usually bright
green or greyish-green in colour. The fibres are brittle, but have high
heat resistance,

Anthophyllite, tremolite and actinolite commonly occur ss slip
fibre along foliation zones or shears in metamorphie rocks, although
veins of cross-fibre tremolite or actinolite occur in serpentine. tho-
philalite also occurs as fibrous lentienlar masses in gneissic or sehistose
rocks. :

Asbestos is important in international trade, beesuse, with the
exception of Russia, the major consumers such as England and the

United States of Ameriea, have very inadequate domestic supplies.
With the exception of those in lussia, most of the other large progneing
.deposits lie within the RBritish Empire. Recent world production
fizures are not available, but the following tonnages® are given for
recent years. Australian production for 1844 is added for-conrparison :~—

TABLE 11,
Asuestos Pronucriox siy CoUNTRIES.
Countey. a-ux;m:}:rﬁﬁ"f;{m.
Taons.
Canada {144) .. . .. . 333,009
Union of Soviet Socialist Republics (1938) 84,641
Sounthern Rbodesia {1939) . . 52,064
- Union of Sonth Aftien (1940) . 24,456
Unitw] States of Amorica (1941} . 2,777
Swariland (1040) — .. .. 18,575
Cypros (1840 . .. .. 8,4U8
Tealy (2005) .. . . . 6,752
Japan {1930) .. . .. .s a8t
Angtealin (3038 . .. T4

* Al tonnages miven in this rejort are ex wessed ay Jong tons {2240 1b).
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2. USES.

The unique variety of propertics possessed by asbestos combine to .,
make it an essential ‘raw material in eertain branches of ‘industry.
Asbestos withstands fire and insulates against heat and sound; it is light
in weight and caa be made into pliahle fabries and it resists ecorrosion
by soil and the aitack of vermin. The degree to which these properties

“arc developed varies considerably with the various types of ashestos
and also according to the grade, so that each type aud grade has
specific applications in industry.

Chrysotile has by far the widest range of uses and ecounstitutes
nbout 90 per-cent. of the asbestos consumed. Much of the long-fibre
chrysotile is spun into yarn from which fabrics such as cloth and tape
are woven for use in the manufacture of brake linings, gaskets, theatre
curtains, insulating mats, fire-proof suits, aprons and gloves, &. Yarn
is also manufactured into asbestos thread and rope. Portion of the
longer fibre is nsed in the manufacture of wick and rope packings,
fillings for mattresses and for magnesia block insnlation, which contains
83 per cent. magnesia and 15 per cent. asbestos. .

Medium-length fibre is extensively used as 2 bindiug and reinforeing
agent in cement products, in plasters and in asphaltic and moulded
articles. The major consumption of ehryzotile is in the asbestos-cement
industry in the manufacture of wallboards, shingles, tiles and other
asbestos products for building, and in piping znd conduit. Asbestos-
cement Ppipes are exteusively used for gas and water mains on account
of their superior resistance to corrosion. Medium-length fibre is also
processed with rubber to make sheet packings, jointing and some brake
linings. Similar length fibres are nsed in the manunfacture of boiler
lngging and pipe coverings. .

Shorter fibres arc utilized in the manufacture of asbestos paper
which is used in the production of boiler and pipe coverings, insulating
switchboard materials, &c. The development of moulded brake hining
and eluich facing made from beavy paper of the millboard variety has
ereated additiona) demands for the shorter fibres.

Waste, “shorts” and plaster grades are used in the manufacture
of asbestos lagging which is widely used for boiler insulation, as a
filler in paints and greases and in other compositions such as cold-
moulded synthetic resin products and types of flooring material.

Crocidolite also has a wide range of uses, bat it is not as extensiveiy
used as chrysotile, due largely to its colour and slightly inferior
spinning qualities. On the other hand, it i3 held to be superior to
chrysotile in resistauce to acids, alkalies and sea-water and, therefore,
has its own specific uses such as-in flexible boiler and steam pipe
coverings for mercantile use, in acid resistant packings and in specialized
military equipment. The use of erocidolite in asbestos-cement products,
‘in Australia at least, is increasing.

South Afriean crocidolite has found a wide application and has
been used in the manufacture of asbestos cloth, rope and yarm; in
packings and millboard; in preparations for electrical insulation; and
in asbestos products for building. .

Amosite fibre is inferior in strength and flexibility to chrysotile and
crocidolite but commonly occurs in very Jong fibres. It has 2 restricted
use in industry, mainly in the manufucture of special types of light-
weight insulation and in asbestos-cement products in which it is

;gt; c Mmoo - RIS ot ot ke Lol PR Ay [Lh S S B S SRR (T A ey

T e Pl AT
g ST R AT R e S
ey A s v : T R 2 S R R BB L A
’&‘ﬁ%ﬁ?’?&;?ﬁ.gf ot 05 3 L SN M S OGS AT N S T o PR e



3

olended with chrysotile. However, the producers of amosite in South
Afriea, which is the only known source of the mineral, have demon-
strated that amnosite can be used satisfactorily in the manufacture of a
wide range of asbestos products. o =
Anthophyllite has a very restricted use in industry, because the
fibres are brittle and weak. Tt is used to some extent in the manufacture
of jaints, comenss and boiler lagging, and has recently been used in
America in welding ‘rod coatings. i
 Tremolite and Actinolite fibres are weak and have few industrial
uses. Doth types bave been used as filler in paints and in the mann-
facture of filter pads for the liquor industry.

i 3. INDUSTRY IN AUSTRALIA.  °

The principal producers of chrysotile ashestos in Australia are
Asbestos Mines Pty. Ltd., operating at Baryulgil, New South Wales,
and Tasmanian Asbestos Pty. Ltd., at Zeehan, Tasmania. -The
principal producerz of crocidolite are Australian Blue Asbestos Ltd.
and West Australian Blue "Asbestos Fibres Co. Lid., both of which
operate in the Hamersley Ranges,” Western - Australia. Tasmanian
Asbestos Pry. Ltd. and Australian Blue Asbestos Ltd. are both sub-
sidiaries of the Colonial Sugar Refining Co. Ltd. Asbestos Mines
Prx. Ltd. is a subsidiary of both James Ilardie and Co. Pty. Itd., and
Meszars, Wunderlich Ltd, of Sydney.

In addition to the above, chrysotile is produced by syndicates oper-
ating on the Pilbara Goldfield, Western Australia, and amphibole
asbestos by individual producers in severa] States.

Where production is large, asbestos is usunally niined, cleaned and
graded at the mine. Long fibres, usually 4 in. or longer, are treated
by hand-dressing or cobbing, a process in which the fibre is flattened
out and freed from the rock by means of o hammer. If the fibre so
obtained conforms to standard lengths, it is sold as crude, but, if
ungraded, it iz sold az run-of-mine crude.

Asbestos ore unt dealt with by band-dressing is treated in a2 mill
which invoives, in general, preliminary crushing in jaw breakers and
rolls, followed by treatment in a succession of mills and screens which
separate the fibres into various Jengths. The final separation of the
shortest fibres from waste is usually carried out in a trommel.

The grading of asbestos in Australia has noi been standardized,
with the result thai care must be exercised in comparing graded
product: from different sources. Comparison by grade of Australian
witk imported asbestos is even more confusing, as both Canada and
South Afriea, the two prineipal suppliers, have their own grading
systema.

The stundard nethnd of classifring fibre adopted in Canada is given here-
under {Rosz, 1931}, The cquipment used {o grade ashestos is known as the
standard testing wnuachine. Tt consists of a nest of fonr boxes placed one above
the other, three of which contain mctal screens. The uppenimust box, No. 1,
carries n screen with half-ineh openings, No. 2 hax varries a four-mesh screen,
No. 3 box a ten-mesh sereen and No. 4 box, at the bottom, scrves as a tray. The
ezt of boxes iz attached {0 a machine which induces horizontal shaking at a
uniform rate by mweans of an cceentric drive.

The zrade of milled fibre is determined by placing a 16-0z. aample of the
fihre in the uppermost hox and shaking the boxes &t = uniform wspeed for
cxaetly two minutes. The fibre remaining in each box is then weighed and

.0
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the grade exprexsed by the four fiynres so obtained. Thus, fibre grading
0--5-10-1 contains 5/16 or 31 por cont, of fibre between 3 inch and } inch
in length, 20/16 or 62 per cent. of fibre between 1736 inch aud 3 inch in length
«nd 1/18 or 7 per eent. of fibre less than 1/10 inch Jong.

These grades are arranged into mine groups which conform with those

adopted by Rliodesia, South Afriea, Russia and Italy. These groups appear in |

the Canadian grading system shown below—
TABLZE I11.
Granixe oF CRUpE Assrstos I CAxana,
Crass, Standard Designation of Grade. | Dheseription,
W
Group No. 1] CrudeNo.3 .. .. | Crude fibre 2 inch and Innger /
Group No. 2{ Crude No. 2 .. .« { Crude fibre 3 inch vp to 3 inch /
Crude Run-of-Mine .+ | Unsorted crudes J
Crusics sundry .. «» | Crudes other thun atove

Geatip No. 3 | Spinniag or toxtile fibre .. } Fibres testing 0-8-6-2 and over .

Gronp Na. 4 | Shingle fibre .. «. | Fibre toating below 0-8-6-2 to an
including (-1 §-94-3

Gronp No. 6 § Paper fibre . .. | Fibre testing lolow -11-0L-5 to ﬁxd

. including 0-0-6~8

tirmp No. 6 | Waste, stucen ar plaster .. | Material testing helow #-0-8-8 $0 and
including 0-0-5-11

Group No. 7 | Refusc or shorts «« | Aaterial toeting 0-0-5-11 und below und
intlnding material Weighing 35 1. or
lesa per cubic font loase mcasure

Group No. R Nand ., . .. 1 JMill products weighing 33-75 ﬂl: per
cubic foot loose mmeasure with pre-
ponclernnce of rack .

Group No. § { Grave] and stone <o P M products weighing 75 )b, and over

to. prr eubic foot laene mcasnre

Each of the groups 2 to 9 in the first cohnun of Tulle UL ix divided into_grades.
Groups 3 to 5 ave divid«f into grade: 0, F, K, M. R, ¥, Z in arder of decreasing
Bhre Jength. Gromp 6 is divided inte grades G and GF only. Croup 7 is
divided into grades D, P, T, K, 3, and for shorter Jesuzths into grades expressing
weight in Ib. per cubic fout (e.z. 7~20). The rrades b groups & and 9 are
also expressed i the latter way., FExswples of the grading given are those
eounnonly imported into Australia, namely-—

4K which contain: fibre festing not lower than G—d-4-3,

D whirh contains fibre testing vwot Jower than 0011,

¥ which coutaius fibre testing wot lower than 0-0-4-12.

Chrysotile produced by syndicates operating on the Pilbara Gold-

ficld in Western Australia is graded as follows:—

Tops — % inch and upwards.

Soeconds — I inch to ¥ inch.

Thirds — % inch to 2 inch,

Fourths — % inch to } inch.

Crocidolite is graded differently, mainly because the deposits yield

a greater proportion of long fibre. Crocidolite milled by Australiau
Blue Asbestos Ltd. in the Humersley Ranges, Western Australiz, is
distributed in the following grades:—

No. 1 Grade—Average 11 inch at least. All abuve 3 inch.

No. 2 Grade—Average § inch. All gbove 2 inch.

No. 3 Grade—Average % inch. All above | fach.

No. 4 Grade—DBelow 3 1uel,
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West Australian Blue Asbestos Fibres Co. Ltd. follows the same

_ grading, but does not produce grade 4. _
_From the cousumers’ viewpoint, it is essential that fibre sofd iu

grades be clean and conform to the specifications of the grade, )

The principal users of chrysotile and crocidolite in Australia are the ),
manufacturers of asbestos-cement prodnets. The principal manufac-
tarers, wha nre also proeducers of erude asbestos, are James Hurdie und
Co. Pty. Ltd., Messrs. Wunderlich Ltd. and Asbestos Products Pty. + *
Ltd. (a subsidiary of the Colonial Sugar Refining Co. Ltd.). There are
nine factories producing asbestos-cement produnets, three in New South
Whales, 1% in Vietoria, two in Queensland, one in South Australia and
onc in Western Australia,

In 1944, only 5 por cent. of the total asbestos consumed in Australiz/
came from domestic sourcrs, the remainder being supplied by imports!
The position improved slightly in 1945, and furtber improvement
is expected in 1946. Considerable investigation has been carried on
by the principal manufacturers with the object of determining the prac-
tieability of using Australian croecidolite in the manufacture of
asbestos-cement  products required by the building trades. As/o a
result, asbestvs-cement products, which contain erocidolite, are being
manufactured in Australia, and it is considered that both the range
and number of products in which erocidolite is incorporated are likely
to increase. :

1t appears that the use of crocidolite uyp to 20, or perbaps 23, per
ccnt, of the total amount of asbestos fibre used in asbestos-ccment
products moy be feasible. Some time must elapse before this opinion
can be confirmed and of course the price of domestic versus imported
fibre hias always to be considered.

There are no known deposits of amosite in Australia. The small
quantities imported from South Africa are used in insulating com-
position and in asbestos boiler compounds.

Australian A:lwstos Pty. Jid. is producing asbestos yarn in
Australia, but no cloth is woven at present, although at least one
firm has indieated its intention to ‘produce ashbestos cloth and woven
products in the near future, :

Twisted aud plaited asbestos rope and twisted cord are produced
by Australiau Asbestos Pty. TAd., Tucks Asbestos Iitd. and Biturine
Lavers Ltd.

Australian Asbestos Pty. Ltd. and Tucks Asbestos Lid. also wanu-
facture asbestos Llankets, suits, aprons and gloves, &c.

Asbestos packings, jointing, boiler lagging, insulation material and
other asbestos prodnet: are manufactured by a number of firms.

A dissection of the Australian consumption of asbestos is given in
Section S of this report. .

4. BUYERS AND PRICES.

- In 1944 the major consumers of asbestos in Australia produced
approximately 75 per cent. of the total Australian production. The
remaining 23 'per cent. was distributed to firms using smaller quantities
of asbestos by agents or by rock-milling firms such as McLeod and Co.
Ltd., Sydpey; Minerals Pty. Ltd., Sydney; Minerals (Vic.) Pty. Ltd.,

aaidao oo SR Sl
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AMelbourne; and S. N. Rodda Pty. Ltd., Melbourne, Chrysotile from
the Pilbara Goldfield, Western Australia, is handled by L. G. Hancock
aud Co. of Rocbourne, and crocidolite from the IIamnersley Iianges,
apart from that mined hy Australian Blne Asbestos Ltd., is prodnced
and }Emnd!ed by West Australian Blue Ashestos Fibres Co. Ltd. of
Perth. :

The price of erude asbestos varies with the type and grade. In
general, price increases with fibre length from waste and plaster grades
10 long apinning fibre. Present prices of imported asbestos fibre are
higher than those ruling before the war. As prices have fallen
recently, it may be as well for producers to keep 1939 figures in mind.

The following are the approximate costs of asbestos fibre per long
ion delivered to Australian manufacturing plants:—

Chrysotile—The cost of Canadian shingle fibre, grade 4K, was
approximately £20 10s. per ton at the end of 1945 and refuse or shorts,
grade 7D, from the same source, cost £17 10z per ton. At this time,
Rhodesian chrysotile cost £31 per ton for grade 3, and £36 per ton for
wrade 4. Tn 1939, however, the cost of Canadian shingle grade 4K
was approximately £23 12s. per ton and Rhodesian chrysotile, grades
2 and 4, cost approximately £33 and £23 per ton respectively.

The cost of Anstralian ehrysotile delivered to Australian plants
in 1043.1945 ranged fromn approximately £20 per ton for fourth grade,
or short fibre, 10 £238 per ton for first-grade long fibre. Owing to the

difference in grading, it is dificalt to compare the prices of imported .

and domestic ashestos, but there appears to be little difference between
the cost of imported and domestic short and shingle grades. .

Crocidolite.—The price of No. 3 grade (Australian origin) is quoted
at £45 edf. Mclbourne or Sydney and of No. 1 grade £80 per ton
{.o.b, Fremantle. . .

Amusite.—The cost of Sonth African minusite, landed in Australia
in 1043, was quoted as £39 per ton for the highest grade imported.
Amosite of the same grade eost approximately £29 per ton in 1939,

Other Amphiboles—~The price of Australian amphibole asbestos
varies with type and quality. Tigures given in the aunual reports of the
State Mines Departruents indicate that during 1942 and 1943 amphibole
ashestos, principally anthophyllite from Western Australia, was valued
#t £9 to £12 per ton. .

5. AUSTRALIAN SOURCES.

In this section the asbestos minerals will be treated i three groups
us chrysotile, vrocidolite and amphibole asbestos.

The 1ot important deposits of chrysotile asbestos are in New South
Wales, Tasmania and Western Australia, and the total Australian
preduction from 1599 to 1944 inclusive was 6,380 tons. -

Beposits of erocidolite ocenr in South Australia and Western Aus-
1ratie, but thoze in Western Australia are by far the more important.
The total Australian production from 1915 to 1944 inclusive was
1.3%6 tons. ’

Amphibule ashestas has been produced in every State and par-
sienardy in Now Sonth Walez, hat the total Anstralizn produetion from
Pesh e iid dneinzive was only 329 tens

..
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A. QUEENSLAXD.

Ashestos minerals have been recorded from numerous loealities,
but no deposits of commercial significance have been discovered. Most
of the octurrcnces’ are associated with serpentine which occurs at
intervals near the coast from Brishane to Bowen.

The roost iinportant belt livs in the Rockhomplon distriet and
extends from Xeprel Bay north-west to Marlborongh. I3oth chrysotile

and amphibole asbestos have been recorded, but the chrysotile fibre so ?

far examined is very short and the amphibole asbestos (anthophyllite)
is relatively deficient in tensile strength aund flexibility.  Anthophyllite
has been found in serpentine at Canoona, 40 miles north of Rockbamp-
ton, but tests Ly consumers indicate that the fibre is too weak for
industrial use.

Chrysotile and amphibole asbestos (anthophyllite) have been found
in the Kdkivan serpentine belt, which, though of less extent than
that of Rockhaurpton, is considered to be not without promise.

Chrysotile has also heen reported in serpentine in the Clermont
distriet.

B. New Sovts Wares.
Both chrysotile and ampbibole asbestas have been produced in New
South Wales.

(i) Chrysotile.

Clrysotile was first produced in 1918, but produetion ceased in 1923,
to be revived in 1931 and again in 1942, DProduction totalled 3,343
tons to the ¢ud of 1944,

The commereial deposits and numerous dther ocenrrences are asso-
ciated with serpentine or nltrabasic rocks. These rocks oceur in three
main groups and comprise the Gordonbrook belt on the Clarence River,
north-castern New Sonth Wales; the Great Serpentine belt, which
runs through Barraba, about 200 :viies north-north-west of Neweastle;

and the Gundagai-Wallendbeen belt, 200 miles west-south-west of .

Sydney. In addition, rerpentine outcrops in the Orange distriet and
near Broken 1IillL

Baryulgil.—Duaryulgil iz a small village situated 532 miles by road
north-west from Grafton. The chrysotile deposit oeenrs in serpentine,
which s part of the Gordonbrook belt, half 4 mile north-west of Daryulgil
Post Office. It wus first developed during the 1914-1918 war, but there is
no record of preduction from this centre prior to 1942, In 1940,
Messrs. Whunderlich Ltd. commenced - further development of tbe
-deposit and in 1942 produced 105 tons of fibre. Milling plant was
installed in 1943 and production of fibre was increased to 405 tons
in 1943, 347 tous in 1944, and 254 tons in 1945,
Wunderlich Ltd. and Messrs. Jumes Hardie and Co. Pty., Ltd. formed a
new company to work this deposit (\Asbestos Mines Pty. T.td.) and a
development programme is now being carried on.

The chrysotile occurs in a stockwork of veins up to 1 inch or more in
width and 35 mined by opencut. In 1943, the maximum depth reached
in the workings was approximately 45 feet, .

Chrysotile bas also been reported 2 miles south of Baryulgil.

e 3T T T Ui
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. Wood's Reef.—Wood’s Reef is situated 12 miles east of Barraba and
is in the Great Scrpentine belt, Production wans commenced in 1918,
but after 2,478 tons of ehrysotile had been extracted, ceased in 1923,
as the cost of production was too high, compared with the price of fibre
imgorted from South Africa.

hrysotile nccurs in steeply inclined eross-fibre veins in scrpenting,
dertved from peridlotite,  Vein width was recorded as not more than®
13 inches, and the bulk of fibre treated as not more than § inch long,
Milling rock was extracted from quarries, to a maximum depth of
70 feet, and constituted slightly less than half the rock mined. Xxtrac-
tion of >fihre from milling rock averaged 3 per cent. The fihre was,
willed and graded on the property and, for the most part, was snitable
for the manufacture of building materials (Raggatt, 1924). The
fibre remaining is, however, reported to he below the grade desi/ved
for the manufacture of asbestos-cement products, ) A

Broken Hill.—Red Hill is a prominent feature in the Broken Hill
district and lies- 3 mile sonth of the Meuindie Road, 10 miles east
of Broken Mill. Chrysotile was discovered and prospected at Red Hill
fowards the end of last century, but deposits of platinum, found yh the
same zerpentine, proved more attractive. In 1931, 8 tons of chrysotile
ashestos were produced, but no further production lias resulted. The
shrysotile oecurs in veins near the edges of the serpentine boss of which
Red Hill is formed, hut the fibre has leen rendered strong and hard
by wetamorphism. .

Serpentine ocenrs in other localities in the Broken Hill district as
small masses, sills or dykes—tlic largest not cxeeeding 2,640 feet long
by 200 Ject wide. Chrysotile is recorded from at least one of these
localities, namnely, Rockwell Paddock, about 13 wmiles south-weat of
Broken 11il}, where a little prospecting was done prior to 1014,

The information availahle suggests that although small_tonnages,
such as were produced in 1931, conld probably be won from the most
favorable expusures, large commercial production is not likely to result.

(ii) Amphibole.
" Production of amphibole asbestos began in 1580 but has been inter-
mittent, and only 203 tons bave been produced to the end of 1944,

Orange.—In the Orange district, small amounts of amphibole
asbestos {probably tremolite) have heen produced from Byng, 10 miles
south-east of Orunge, and from Lewis londs, 9 miles vast of the same
town. Production commenced in 1919 and has continved sporadically,
with 2 total production of 131 tons to the end of 1942. In addition, the
production of 213 tons of tremolite schist was recorded from this Joeality
in 1942.

Rockley.—At Rockley, 1§ wmiles south of Bathurst, awmphibole
asbestos was produced in 1942, but was not sold. The asbestos is the
tremolite variety and is found in association with serpentine. The fibre
kas low tensile strength and has little, if any, application in industry,
although a small amount of fibre of similar quality was used in 1M3
in the production of powder for use in munitions work.

Gundagai.~—Amphibole asbestos (actinolite) occurs in serpentine at
Joues Creek, 3 miles north-west of Gundagai railway station. Prior to
1918, this deposit was the only source of asbestos in the State, :gnd
was worked intermittently between 1SS0 and 1021, when production
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ceased, for a total of 72.4 tons of fibre. At Jones Creck, the ashestos
occurs as cross- and slip-fibre veins and pockets in serpentine derived
from peridotite. The mineral varies in colour from white to pale or
bluish green, some fibres being vitreous and brittle, others soft like-felt.
The white variety is noted as generally superior to other varicties, but
all have little tensile strength and are probably suitable only for such\

over 2 feet has been recorded from this locality,

nses as the mannfacture of boiler lagging. A maximum fibre length of

Major ]production {rom this area is-unlikely, although small amounts 3 '

of actinolite could probably be won. Prospecting might reveal other
types of asbestos. :

> C. Vicroria.

No asbestos has been produced in Victoria, and no deposit of

commercial importanes is known. /

.

D. Tasatania,

Both chrysotile and ampbibole asbestos have been produced in
Tasmania where both varieties are everywhere associated wijth
serpentine.

Asbestos production in Tasmania prior to 1918, is recorded as the
quantity of crude ore aud not as the quantity of fibre produced. To
obtain the complete figures given below, the quantity of fibre produced
prior to 191S has been extimated as 10 per cent. of the ore treated.

(i) Chrysotile. N\

Chrysotile has been produced during the periods 1890-1901,
1916-1919, and again sinee 1941, The total preduction to the end of
1944 was 534 tous  Of this, 563 tons werc produced between 1916
and 3919 when Australian asbestos was in high demand. Deposits are
associated with serpentinized ultrabasic rocks in three localities:
“nderzon’s Creck in the Benconsfield district, the Zechan-Renison Bell
area, and at Asbestos Point in Maequarie arbour. :

Anderson’s Creek.—This locality, 2.5 miles west of Deaconsfield
and 25 miles north-west of Launceston, has been the principal producing
contre for ehrysotile, with a total of 402 tons. Chrysotile was first
worked in 1809, but major praduction commenced in 1917 when the first
asbestos mill in Australia was erected in the area. Production proved
too costly, hewerer, and ceased in 1919, when the inill was removed to
Barraba, New South Wales. .Attempts have since been made to revive
t-]icﬁilr):dush-y, but the deposiss apparently afford insufficient concentration
of fibre.

Chrysotile occurs in a belt of serpentinized peridotite and pyroxenite
about 5 miles long by & mile wide, into which small dykes of granitized
rock have been intruded (Reid, 1019)., Veins of clirysotile oceur
throughout the serpentine, but show preference for those arens where
alteration of the peridotite iz most complete, and for those in proximity
to granitoid dykes.

The mineral usually occurs as white or pale-green cross fibre, $ inch
to 3 inch long, and grades froin stiff vitreous material to fine sitky fibre.
Veins vary in width from threads to several inches and do not usnally
show parting, so that vein width cquals fibve Tength. Slip fibre is also
found, but is commonly associated with quantities of magnetite. The
bulk of fibre preduced was 4 inch to 2 inch in length and was reported
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to have satisfactory strength and flexibility. Magnesite and picrolite,
] a variety of serpentine with incipient fibrous structure, are the, prin-
J cipal minerals astoctated with the ehrysotile. -

Production figures from the principal workings during 1917-1919
inddieate that of all rock quarried, only 8.15 per cent. was milled, and it
- . Yielded 10 per cent. of fibre. Thus recoverable fibre constituted only

0.52 per cent. of rock mined, with a correspondingly high cost of
production,

] Although small parcels of high-grade fibre may be produced from
] this srea, it does not scem likely that large-scale production could be
profitably resumed. Available records suggest that areas of unpros-
pected serpentine exist, but any mew depasits would need to have a
o~onsi(}er3b 5 higher content of chrysotile than those which have been
examined.

Zeehon-Renison Bell Area.—Deposits of ehryzotile are kuown to
wceur at two Jocalities within a belt of serpentine situated about 5 miles
vast of Zeehan, Both aress are beld by Tasmanian Asbestos Pty. Ltd.

;] The main group of depozits is situated about § miles north-east of
Zechan near the southern end of the Renison Bell tnnnel on the Emn
Bay railway Jine. .\ fibre-extraction plant was installed here in 1942
: and to the ond of September, 1945, a total of 363 tous of fibre had been
produced.  The asbestos i: associated with pyroxenite which formns
dvke-like bodies within  the main serpentine mass. Chrysotile
mineralization in the pyroxenite bodies and in the adjacent scrpentine is
irregular, and in some places is limited (o the walls or is lacking
altogether. Sceveral of these pyroxenite bodies outerop on the lease.
Four of the most promising deposits have been developed by under-
ground openings and by opencuts; surface indications clsewhere on the
lease are poor. Ore las beer won from several openents and from the -
underground developinental npenings. Darren and low-grade material
is rejected at the mine. The overall grade of the ore bodies is low.
Production in 1944 was 103 tons of fibre, and in 1945, 276 tons.

The other chrysotile-bearing locality is situated 2 miles east of the
above group on a northerly spur of Mount Razorback. The same
association of fibre with pyroxenite is apparent. An adit hias been driven
across the fibre-bearing zone and the grade of the ore appears to be low.

Asbestos Point.—\shestos Point lies west of Birch Inlet on the

@ / south-western shore of Macquarie Harbour, and is reached by hoat from
: Straban. A long narrow dyke of partly surpentinized pyroxenite, up

e ‘ to 300 feet wide, forms Asbestos Point itzelf and can he traced along a
4 soutberly strike for at least half a mile. Veins of clirysotile have heen
r prospected in pits and costeans along the exposed length of the dyke,
LI N but the best concentrations of fibre occur on Ashestos Point and over o
iy small area half & mile to tbe south,

. 1 Chrrsotile occurs mainly in crose-fibre veins ranging from 3§ to 13
R inches in width—the average being less than § inch. The eolour of the
R ~olid material is pale yellow, but teasing produces a mass of good
Ay quality white fibre, Long slip fibre is also found in the deposits. bt
' tll:e quantity available is relatively small. A small amount of chrrsotile.
o wessihly 20 tons. wus oxtracted by hand cobbing priae ta 10200 The
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proportion of fibre in the rock broken appearcd sufficiently high for
economic mining, but the limited development did not establish reserves
of profitable ore. .- . oo

Further development was carried out in 1941 by Minerals (Vic.)
Pty. Ltd, and in 1942 by the Colonial Sugar Refining Co. Ltd., and
trial samples of 4.3 aud 7 tons respectively were extracted. The grade
of the fibre was reported to be good, Lut prospecting in the Zeehan
diztrict proved mnove encouraging and developmeni at Asbestos Point
was suspended. :

Spero River.—Chrysotile has also been reported in serpentine “at
the mouth of the Spero River, approximately 20 miles south of Asbestos
Point, but has not been considered sufiiciently promising to warrant
development.

(ii) Amphibole. :

Amphibole asbestos occurz in serpentine of the Beaconsfield area,
but the only production recorded is 6} tons extracted during 1937-1938.
The ceourrence of amphibole asbestos at Spero River offors definite
prospecting possibilities, but, in other localitics, prospecting has yet
failed to yoveal # concentration of veine sufciently large for commnercial
purjoses.

Anderson’s Creek.—\ :otai of 6.23 tons of amphibole asbestos was
produced in 1937-1038 from a quarry in serpentine towards the north-
weetern end of the autcrop at Anderson’s Creek (see page 14 for other
detnils). The fibre is recorded as white, though much is discoloured,
and. in general, is aimilar to the actinolite asbestos produced at
Gundagai, Nuw South Wales. Both eross and slip-fibre iypes are
repurted to occur in steeply inclined veins which show a degrec of
structnral regnlarity anusual in asbestos deposits (Reid, 1919). Some
of the fibre shows vonsidarable length (6 inches to 12 inches), others
range from % inch to 3 inch, but all lack strength and flexibility, Tale,
picrolite and a hard felspathic rock ave associated with the asbestos.
"The extent of the deposit s not known but, as already stated in this

-eport. the demand for this grade of fbre is very lhaited.

E. SovTim AuSTRALIA.

‘I'be total amount of asbestoe produced in Sonth Auvstralia to the end
of 1444 was 756 tons. Produciion has fallen sharply since 1941, and
onlr G tons were produced in 1944, Future production will probably
be small and dependent on individual producers or small syndicates.
Crocidolite has been the most important variety mined, although small

quantities of both chrysotile and amphibole asbestos have been produced.

(i) Chrysotile.

Cowell.—Chrysotile asbestos has been found in an area of Pre-
CGambrian metaporphics in the vicinity of Cowell, 6 miles north-west

of YFranklin Harbour on the eastern side of Eyre Peninsula. The -

deposits are all within 13 miles of Cowell, and have many features in
common.  The vountry rock which is white, erystalline, magnesian
marbde, hus boen serpentinized in patches and along crush zones, and
veins of eross-fibre clirvzotile occur n the serpentine, particularly where
alteration is most compinte. Ixtensive surface prospecting has taken
ploce in four loealities siner 1929, hut a total of only 13 tone of fibre
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has been produced. This was used locally in the manufacture of electri-
cal equipment. The working of these deposits has been unremunerative
end the erratic distribution of the fibre does not enconrage the hope that
deposits of commercial value may be found. - .
Chrysotile occurs on Section 1), Hundred of Minbrie, 6.5 wiles west
of Cowell, but it is reported that fibre would constitute only 0.25 per
cent. and milling rock only 15 to 20 per tent. of all rock hroken (Jack;
1819). 1t bas been suggested that the murble with which the depusits,
are associated may have commercial value as a building stone and that
small quantities of ashestos could be produced as a by-product (Jack,
1923);
(i)~ Crocidolite,

Crocidolitesoccurs over u wide area within a belt of Pro-Cambrién
wetamorphics which extends north from Encounter Bay for about/200
miles. Deposits have been prospected in mazy localities between Truro,
47 miles north-east of Adelaide, and Blinman, 220 miles farther north.
Fibre has been produced from only two localities, namely, Robertstown
snd from Oraparinna Station, near Blinman. L

Robertstown.—Crocidolite has been found over an area of/nbout
400 acres in the Hundred of Bright, 9 miles north of Robertstown, 83
miles north-north-east of Adelaide. It occurs jn masses and in slip-fibre
veins in altered magnesian limestone and in decomposed slate, in &
narrow helt conforming to the strike of the metamorphies. A total
of 628 tuns of asbestos Jius huen produced in the area to the end of 1944.

The fibre is ususlly fine and silky, up to 4 inches long am} French
erey in colour (Jack, 1921). A series of tests condueted in "Adelaide
showed the fibre to be well suited for usc as a heat insulator. The
chemieal constitution differs from that of normal erocidolite by having
a considerably higher alumina content, at the expense of iron and
magnesia, ) . -

The best coneentration of fibre was reported to ocear in a band of
mnicaceous schist along a fault zone in the limestone, 2 feet wide and 50
feet long, but, in general, the deposits consist of seattered masses of 5
per cent, are {Dickinson, 1943). -

About 41 tons of fibre were extracted by small producers prior to
31932, Amnlgamated Asbesios Judnstriex, N.I.., installed a treatment
plant in 1940 and extended the workings. The fotal rock mined was
reported to contain 1.5 per cent. fibre and 25 per cent. milling rock,
indieating that 75 per cent. of all rock broken was waste. Production
hetween 3937 and the end of 1943 was 581 tons, but the cost was con-
siderably higher than the value of the fibre recovered. If specia! uses
are developed for thiz ashestos at a price commensurate with its cost
of mining. there is a chance of further production of limited
gnantities, .

Tn 1943, only 11 tons were produced from the area, 9 by the com-
pany hefore operations ceased, and two by an individual producer.
Only 6 tons of fibre were produced in 1944

Oraparinna.—At Oraparinna Station, 18 miles south of Blinman.
54 tons of crocidolite were produced in 1941 from veins and porkets in
altered magnesian limestone associafed with slate, but no further pro-
duction has been recorded. The vein fibre was nsually short and silky,
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but fibre up to 4 inches long was reported from the puckets (Cornelius,
1041). The grade of the asbestos was high, but the deposit was too
small to justify development. . -

{iii) Amphibole. \

Deposits of nmphibole asbestox have been opened up in two
loealities near Adelaide within g small belt of Lower Pre-Cambrian
metamorphics. A total of 59 tons of fibre was produced between 1935
and 1940, but production was not continued, :

Kenton Valiey.—.At Kenton Valley, Hundred of Tulunga, ahout 20
wmiles east-north-cast of Ndelaide, 27 tous of asbestos .were produced
between 3937 and 1939, The fibre ovecurred in lenticular veins and |
masses in the metiworphics aud was probably the anthophyllite variety /
(Ward, 19374). .\ definite ore zone was discernible in the workings/
but ashestos-bearing rock eonstituted only abount 5 per cent. of all rock
mined. ' .
Lyndoch.—.\mphibole ashestos has been worked on the banks of the
North Para River, at Lyndoch, 25 miles north-north-cast of ;\dc]aige.
The asbestos occurs in well defined cross-fibre veins in a tale selist
formed by alteration of an impure magnesian liraestone. Vein fibre
up to 6 inches in length has been noted, Asbestos was also found
widely dissaninaied in the tale sekist as well as in adjacent mica schists,
The variety of the ashestiform amphibole is not stated, bnt may have
been actinolite, since the lafer mineral was found in some placed\asso-
ciated with ashestos in the talc sehist (Ward, 19370). The deposif was
worked in 3936-37 and again in 1940 for a total production 6f 32
tons of fibre.

F. Westerx Avrstrania.

Three kinds of commereial asbestos are produced in Western Aus-
tralia. In the past, elirysotile has been the meost important with a
total production of 2,485 tons from 1908 to 1944, but future

production will be very small compared with that of crocidolite,

of which large deposits arc now being developed. Crocidolite was first
mined in 19387 and a total of 1,034 tons has been produced to the eud
of 1944, Deposits of anthophyllite and fibrous actinolite have been
found at several localities in the Central and South-Western Divisions
of thc State, Lut, in general, the quality of the fibre is poor and
the only production vecorded is a total of Gl tons of antbophyliite
between 3939 and 1944,

{i} Chrysotile.

Pilbara Goldfield —XNumerons deposits of chrysvtile asbestos
occur in the area between Roebourne and Nullagine which are in the
Pilbara Goldfield and 200 miles apart. The dcposits oceur in
serpentine and are usnally in the form of lodes developed in shear
zones or adjoining the walls of a dyke. They show more definition
and structural regularity than is usual in deposits of chrrsotile and
many have provided milling rock averaging 20 to 50 per cent. fibre.

Intermittent production from about 10 small deposits between 31908
and 1944 amounted to approximately 2,455 tons of chrysotile, Ouly
12 tons were produced in 1944, however, and future production will
probably be of this order since the deposits are small and most of

..
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the easily accessible high-grade material has been removed. The cost
of production is high, due to the remoteness of the arcas, and much
of the past production kas not been profitable. ’

After a comprehensive investigation in 1943, C. F. Adams,
Inspector of Blines, Western Australia, formed the opiuion that the
production of ehrysotile wight bie re-organized on a considerably larger
scale than heretofore, provided labour and funds were availsble and
a gnaranteed market cxisted for all grades of fibre produced.” e
considered that the mines most likely to repay further development
were Nunyerrd, Marshall’s (Roebourne), Piesse’s Luck and Fibre
Queen, but estimated that the total outlay on the project, including
the cost of qill equipment, would be in the vicinity of £25,000 (Adams,
1943).

In the vicinity of Lionel, 60 miles by road southb-east of Marble
Bar in the Pilbare Gold-field, high-grade chrysotile has been produced
from shear zones in serpentine. Closely spaced parallel or anasto-
mosing veins formed lodes up to 6 feet wide, striking north-west and
varying in dip from 33 degrees to vertical. Fibre content varied widely,
but averaged 20 to 50 per cent. The fibre was yellowish-green or
olive-green, much of it fine and flexible, aud occurred in cross-fibre
veins varving from ¢ inch to 4 inches wide (Wilson, 1922).

Abont 1,000 tons of filire have been produced from the Jionel arca
fw mining sud milling in the periods 1219 to 1928, 1927 and 1938, and
1943, Only 12,25 tons were produced in 1943, and future production
iz likely to be small since most of the easily accessible high-grade ore
has been removed.

Chrysotile of a very high grade has been produced from Soanesvilie,
45 miles west-south-west of Marble Dar, where it is associated with
dyvkes of dolerite intruded into serpentine. The two principal Jodes
oreur on the =ides of # dolerite dyke, wbout 100 feet wide, striking
northerst and dipping south-east at approximately 70 degrees. The
lades e purallel to the dyke walls and consist of closely spaeed veins
of cros~filye elirysotile forming a banded formation a few feet wide.
No. I Lodr, lying on the hanging wall side of the dyke, proved the
ricber depesit and by 1988 bad been mined at intervals over a length
of 1,300 fert. Good fibre was reported fo be still available on some
of the low r levels, then wnder water, but 1t was not profitable to mine.
Moat of the fibre exposed in accessible workings at this time was reported
to be brirtle. No. 2 Yode proved poorer and little devclopment was
carried out.  Ahout 2 miles south-west of these workings a third lode,
ranging from 2 to 8§ feet in width and earrying 5 to 30 per cent. fibre,
has been traced for S00 feet. Tn the exposures, the fibre was weathered
and ranged from { to } inch in length (Tinncane and others, 1939).
Presmnubly  surface exposures did not justify more extensive
sdevelopment.

The Soanesville deposits were worked intermittently from 1908 te
1943, and vielded 264 tons of fibre valued at approximately £17.000.
The principal workings changed handz several times and available
fizures indicate that the total amount spent on the deposits greatly
exeecded the value of all fibre produced.

Small quantities may be produced in the future, Lut readily acees-
sible high-srade ore is virtually exhausted in the principal lodes, and
Ligh-grade material remaining on lower levels would probably be
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unprofitable to minc. The snine is sitnated in extremely rongh country
and the approach road is reported to be ahmost fmpassable (Adams,
1943). . : :
At Dead Bullock Well, 10 miles south-west of Soanesville, about 20
tons of chrysotile have been produced from small Jodes and patches of

- -

asbestos besurring in serpentine in three prineipal localities.

In the Olirine deposit, short lodes of ebrysotile vecur within a wial
length of 1,300 feet. They occur in serpentine a few hundred
foot from the coutact of a large intrusive hody of gramite and are
uspally asspeiated with small dykes of the same rock. Most of the
fibre produced eame from one high-grade ghoot, about 25 {fcet long,
which was stoped out from the 50-ft. level to within 15 fect of the
surface. The fibreswas of escellent quality and ranged from 4 inch to
1} inches long.  Other exposures on the property shiowed fibre of fair

quality § to 2 inch lung, but the supply was not large.

On the Fibrc Queen propérty, deposits of chryfotile occur in
serpentine  assoeiated with granite dykes, over a total length of
100 feet. Again, one high-grade shoot supplied all the fibre produced.
These workings were not accessible in 1038, Other exposures on the
property showed some veins of fair quality, but, in most, the fibve was
Lrittle (Finneane and others, 330).

At Picsse’s Quest, w tongue of serpentine, 150 to 200 feer wide,
intrndes tale sebist, wnd depesits of chrysotile were found in the
serpentine close to the contact.  Short lodes averaging 18 to 24 inches
were exposed over a total length of SO0 feet, but the percentage of
filre present was described as “moderate”. The fibre was usually
short, though «f good quality (Finncane and others, 1939). The roads
providing access to the deposit ure now in bad condition. .

In the revords of produetion, it is diffieult to separate production
at Dead Bullock Well from that at Sornesville, but the total from the
former district is approximately 20 tons, prcduced in three vears
1921, 1582 and 1936, Near-surface ore from the small high-grade
shoots has apparently heen exhavsted, and unless other shmilar shoots
can he found, production will probably not he revived in the future.

Clirvsotile deposits were also found near Strelley J'ool. 28 miles
nowth of Soanesville, and 30 miles west of Marble Bar. A lode 3 feet
wide, earrying about 30 per cent. of fibre up to 3 of an inch loung, was
reported in 1921 (Wilson, 1922). The deposit was considered very
promising then, hut apparentiy subsequent development haz proved
disappointing.

At Boebourne, approximately 9 tons of chrysotile bave been produeed
from small lodes in serpentine within 5 or 6 miles of the township.
Adams (1943) reports that a semi-civeular belt of fibre-bearing country,
coveral miles long, lics 5 wiles from Roebourne township. Gouging has
been earried out in this belt east, sonth-east and south-west of the town-
ship, largely on eluims of which there is no record. Wilson (1922)
reported that the two most important lodes occurred 6 miles south-east
of Roebonrne and lay on eitber side of a pegmatite dyke striking north-
east. Asbestos veins extended over a total width of 25 fecet in the
castern lode, althongh the length of fibre was only about } inch. In
1921, the deposit was regarded as promising on account of its apparent

.
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size and favorable location, but development is presmned to have

been dizappointing sinee the only production recorded from the
flocbonrne district is 0.85 {ons in 1923 and 8 tons in 1942,

A emall syndicate worked Marshall's mine, 6 wiles sonth-wat\;‘
road from Roehourne, with a reported small profit. T'ibre occurred
ie two shoots about 12 feet apar:, which were mined for lengths of
200 feet and 150 feet respectivély to a maximum depth of 40 feet
(M\daws, 1943). The production of 8 tons of fibre recorded in 1942
may’h:n-'e comwe from tiis property.

= At Nherlvek, 35 miles cast-south-east of Roebourne, asbestos lodes
were found on,a low hill of serpeutine adjoining granite. The princifal
lodes oceurred close to the gramite.comtact or were associated Aith
off-shoots from the main granite body. In general, most of the fibre
was short and of poor quality, and production was limited to a small
shoot of higher grade fibre in cach- of the three principal lodes

(Finucane and others, 1939).
&t\veen

A total of 514 tons of chirysotile was produced at Sherlock
1825 and 1935. A\ revival of production is unlikely since the grade
und ynality of the exposed deposits appear gencrally poor. The small
higher grade shoots probably persist ﬁclow the level of the old stopes,
but mining wounld be too costly.

Approximately 362 tons of chrysotile have been prodl:\vd from
Nunyerri, 90 miles by road sonth-east of Roecbourne, and miding on =
suall scale is still in progress. Several asbestos lodes were found on a
nurrow ridge of serpentine about 250 feet wide, trending east and
west and bounded by gravite to the north and south. Deposits were
found over a total lengtl of 2,500 fect, but the main workings consisted
of three lodea striking approximately north-west. No. 1 Lode was
testerl over a length of 400 feet and showed zn average witth of 12
inches.  Same good fibre up to 21 inches Jong was reported, but, in
general, the fibre was poor and brittle. No. 2 Lode was traced for
150 feet with an average width of 8 inches, bat the quality of fibre
was poor and the maximum length half an inch. No. % Tode proved
the most important, with a length of 500 feet and a width ranging
from 12 to 30 inches. The lode has been mined at intervals over its
entire length by pits and shafts and developed by adits to a maximnm
depth of 130 fecet. Fibre remaining in the surface exposures in 1938
wis mostly short and brittle, hut patches of good fibre, up to 23 inches
long. wers: prezent in some of the mstoped sections of the lode.

Patehes of good quality fibre were noted in the other lodes and
exposures, but, in general, the fibre was short and of poor qualiiy
{ Finneane and others, 1939).

A total of 362 tons of chrysotile has been produced from Nunyerri,
335 tons of which were won between 1934 and 1937, when 2 small
mill was in operation. The mines wore closed in 1937, and the mill
was aubsequently tronsferred to Lionel and later to the Hamersler
Ranges. Production was resumed on a much smaller seale in 1941 and
rose to 29 tons in 1943, Tn 1943, No. 3 Lode was worked by two men,
who extended previous workings by two winzes and a drive below the
Tower adit level to hlock out approximately 100 tons of ove (Adams,
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1943). The nucleus of a small trcatment plant has been assembled
and production is expected to continue, although only 2 tons of fibre
were produced in 1944, - : -

Since 1937, ut least 1,054 ¢
reaking vnt ore slong bench
undergronnd mining. The res

oy 4.

Ashburton Gold-field.—Deposits of chrysotile asbustos oceur ajong™

dolerite dykes intrnding dolomite near Meilga Station, 120 miles by %

road sonth-east of Onslow, in the Ashburton Goldfield. The prineipal

deposit is known as the Silper Sheen, where asbestos veins oceur

along bedding or joint planes in the dolomite on cither side of a °
dolerite dyke, 80 feet wide, striking north and dipping almost vertically.
Veins extended about 17 fect from the coutact, but the fibre tended to
become. Miore brittle with distance from the dyke wall.

The main woikings extended for about 280 fect along the eastem-/
side of the dyke and reached a maximum depth of 57 feet. The fibré
ranged from } to 4 inches long and was of excellent quality, but the
main shoot was apparently exhansted, since the fibre remaining in
183S was nearly all brittle. Patches of high-grade fibre were noted
clsewhere in the castern lode, but the asbestos veins are strietly limited
to the extent of the dolomite, whick here extends for only 500 feet aléng
the strike of the dolerite and is only about 100 fect thick.

Exposures on the western side of the dyke were not encouraging,
although a little stoping was done (Iinucane and others, 1939).

Chrysotile wa: produced from the Silver Sheen deposits in\1933,
1036 and 1937, with a total production of about 16 tons. Small ampunts
of good quality fibre could doubtless be produced from the eastern lode,
but its limited depth, us well as the high mining costs, precinde any
significont production, :

Another deposit of chrysotile occurs ahout 1 mile west of the-Silver
Sbkeen workings, on the western wall of a doleritc dyke, but little
development had been done in 1938, The fibre showing was short, hut
of good quality.

(ii} Crocidolite. -

Hamersley Ranges.-——Crocidolite ocenrs in the Humwersley Ranges
in the north-western part of the State. The fibre is found in beds of
tbe Nullagine Series which form a belt 180 miles long and 20 to 30 miles
wide, trending enst-south-east from Millstrenm Station, approxinately
45 miles south of Roecbourane, to the Ophthalmia Ranges. The deposits
are strikingly similar to those found in the Griqua Town Series in
South Afriea (3lall, 1930), from which the greater part of the world’s
crocidolite is obtained, although the Hamersley Range deposits apperar
to have a higher proportion of long fibre.

Senms of cross-fibre croeidolite are found in thin beds of ferruginous
quartzite, in proximity to beds of dolomite in bluish riebeckite rock, and
in the absenee of igncous intrusions, are held to be metamorphie products
induced by the pressure of overlying strata. The beds arc horizoutal
or dip at low angles, and asbestos-bearing Jiorizons with characteristic
marker beds, zre exposed for considerable distances in the walls of gorges
cut by northerly flowing tributaries of the Fortesrue River (Finucane,

319390, Miles, 1942).
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Since 1937, at least 1,054 tons of creeidolite hnve been produced by
breaking out orc along henelies in the eliff face with no spstematic
undsrgronnd mining. The reserves of fibre, though not yet estimated,

are undoubtedly large. \

The total recorded production of crocidolite from the Hamersley
Hanges to the end of 1944 55 1,033 tons, but seversl nmdred tous,
prodineed privr to 1934, have obviously not been recorded. 2

The Asbestos, Molybdenum and Tuugsten Co. Ltd. inatalled a
small mill in the vicinity of Yaupire Gorge in 3939, and improved
itin 1942, In 1943, Western Australian DBlue Asbestos Fibres Co.
Ltd. took over the mill and propertics, and a-considerable inmcrease
in productionhas resulicd. A sceond company, Auvstralian Blue Asbebtos
Ltd. is also mining in the area and the combined aunual produétion
of the two eompanies rose to 249 tons in 1944, Their production for
the half-year ending 30th June, 1943, was 378 tons, and the estimatedd
total for the year is 1,117 tons. .

A detailed geological survey is netded fo determine, oo fiar o-
possible, the relationsbip of the various ashestos horizons, their extent
and the probable reserves of ore. The development of markets is alio
of great importance. Most of the long fibre will kave to be exported,
bnt 2 local market will probably be available for a considerable gnantity
of short fibre (see page 10).

Sexms of crocidolite have been worked in four privcipal localities,
namely, Yampire Gorge, Wittenoow’s Gorge, Dales Gorge 2nd
Marrsmamba.

Yampire Gorge lies 30 miles by road south-east of Mulga Doivns
Station, which is 150 miles by road south-east of Rocbourne. Scams
of erocidolite have been exposed in the gorge over a total length of
3 miles, sud occur in two stratigraplhical horizons 150 to 200 fect apar:.
The lower horizon las been benched intermittently for a mile in the
upper, or sonthern, end of the gorge, und consists of two marker beds
of richeckite rock 4.5 feet apart with which are assoeinted several
seams of erovidolite ronging from } inch to 2 inches wide. The beds
dip gently to the northh and the lower horizon passes under the fioor
of the gorge.

A little over threc-quarters of a mile to the north, the upper horizon
15 exposad in the gorge :amd has been Lenched ‘at intervals for nearly
2 miles. In most of these workings the borizon consists of a marker
bed of richeckite rock with one or two seams of fibye above and below
it, the agzregate thickness of fibre being abont 2 inches over a vertical
interval of £ to 4 feet. ‘The length of fibre varies from 1 to 2}
inches {Finuenne, 1989). The production frow individual localities
is not shown in the records, but Yumpire Gorge Las probably been the
most important centre, particularly since 1939, when 2 mill was
installed in the arca.

In Wilienvow'’s Gorge, 17 miles by roud south-west of Mulga Station,
asbestos seams oceur 150 to 200 feet above the floor of the gorge. The
horizon contains a prominent marker, consisting of 6 inches of quartzite
overlain by 10 to 15 inches of dolomite and immediately below the

quartzite lies the Main Seam of crocidolite. This has been exposed
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in benches for 1,400 feet and oceurs in flat aitenuated lenses, 400 to
500 feet long with the maximum development of fibre, up to 2 inches
long, in the central portion of cach lens. b

About 4.5 feet above the Main Seam lies the Lower Ribbon, con-
sisting of four to seven seams over a thickness of 18 inches, carrying
fibre % to & inch long. Twenty to thirty feet above the marker an
Upper Hibbon, 1S inches thick, is found, consisting of § to 10 seams
carrying fibre 4 to 13 inches long.

It may be possible to mine the Alain Scam and the Lower Ribbon
together in & 6 to 7 foot face in several places in Wittenoon’s Gorge,
with a possible fibre recovery of 4 to 5 per cent. of all rock mined
(Finucane, 1939). ‘

In Dale’s Gorge, 9 miles cast of Yampire Gorge, crocidolite reans
have been worked intermittently over a distance of 1} miles. Tle
ashestos horizon consists of several seams associated with two marker
beds of dolomite over a vertical interval of 50 fect. The dolomite beds
are G to 10 inches thick and 20 feet apart. The persistant seams ave—

(1) The Top Seam, 10 feet above the upper dolomite marker.
(i) AMalberg's Seam, 15 feet below the upper dolomite markes.
(iii) A smnall seam of asbestos, usually known as “ The Stringer 7,
7.5 feet helow the lower dolomite marker.
(iv) The Main Bottomn Seam, 10 feot below the lower dolomite
marker (Finucane, 1939).
Small seams are also found over an interval of 10 feet below the Main
Botiom Seam. .

Malberg’s Seam has been worked at intervals for over 2,000 feet.
The fibre length ranges from § to 2} inches. The Main Bottom Seam
hats been benehed at intervals for over 1,200 feet and has yielded fibre
ranging from { to 1} inches in leagth. A little henehing on the Top
RKeam shawed fbre length between 131 and 12 inches (Finucane, 1539).

Dale’s Gorge was not regarded as favorably as Yumpire or
Vittenoom’s Gorge in 1942 on account of the difficulty of access and
the smaller aggregare length of fibre exposed (Foxall, 1943).

Seams of crocidolite have been found over a distance of 9.5 miles
m low Lills which rend cast and west, about 2 miles south of
Marramambe Homesiead, 63 miles west of Wittenoom’s Gorge. The
Nullagine beds in which the seams ocenr are considerably more dis-
turbxd than those in which deposits ocenr to the east, and show
casterly or north-easterly dips ranging from 15 to 20 degrees. The
strueture has not hren clucidated, but the abscnee of .reversals of dip
sugaests that asbestos occurs on several distinet horizons.-

Semms had been exposed on several prospecting arcas in 1042, the
best of which showed an aggregate of 9 to 101 inches of fibre over a
vertieal interval of 8 to 8.5 feet. JIn some of the exposures the fibre
was weathered and discoloured, hut, in general; the quality and length
appeared satizsfactors.  The deposits, as a whole, were regarded more
favorably thun those exposed in Yampire, Wittenoom’s and Dale’s
Gorges to the -east, shiiee they dppeared to offer a better concentration
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of fibre, casier minin‘g and much easicr sccess. Anothier ndvantage
lay iu the fact that the distance by road from Roebourne could-possibly
be redunced to ‘about 100 miles by following & new roate (Foxall, 19§2).

{iii) Amphibole. ¢

South-Waest Division.——Anthephyilite deposits nes fownd in grauite

wise, 2.5 miles novth of the Bindi Bindi railway siding, which 3s 133
miles by rail north-north-cast from Perth. The followine descrip-
ticn _is taken from an unpublished report on the deposits by IL G.
Raggatt (1943). * Asbestos occurs both as slip fibre and mass fibre.
The former type is found in gently inclined, but warped and somewhat
jrregular, zones of a soapy rock which are believed to represent highly
altered bands of awmphibolite schist in acid granite gneiss. As } lies
in place, the fibrous structure of the mineral is not very apparent. It
appears rather as a striated grey to very psale green rock with g faint
sheen. Ilowever, the filire may be readily teased out with the fingers.
The asbestos rock ocenrs in lengths of several féet, but joiuting normal
to the fibres determines the lengths of individusl groups ff fibre
available.” There wenld Jie no diffienlty in selecting fibres between
¢ and 3 inches long. -

The mode of otcurrence of the muss fibre is not as clear as that of
the slip fibre, but the rock matrix in which it is found uppears similar
to that in which the slip fibre oecurs”. . N\

Asbestas has been prospected by shafis over 2 total lengtly of & mile,
but development is limited to shallow shafts and open cuts. Much
of the fibre is of poor guality, but in at least one section it has unusual
tensile strength and ean be used commercially. A considerable amount
of slip Sbre can probably he won by mining and hand-picking, but the
production of mass fibre would require maclinery to separate fibre from
rock. A totzal of 56 tons of fibre has been produced from Bindi Bindi;
24 tons in 1942, 9 tons in 1943, and 23 tons in 1944, The property.
is now held uncer sub-lease by a new operator and predustion on a
small seale is expected to continue.

At Goumalling, 76 miles north-east of Perth, anthophyllite deposits
occur in a narrow belt of tale rock, probably altered serpentine, which
trends in a north-westerly direetion and crosses the railway line near
Goomalling Station. The dominant conntry rock is granite. Asbestos-
bearing zones up to 3 feet wide were reported in small shafts and open
cuts, but much of the fibre was of inferior quality due to weathering
or partial alteration to talc. The best fibre was reported to have
suficient tensile strength and Sexibility for use as an iusulator or in
the manufacture of fbro-vement articles (Wilson, 1923). According
to the rrcords, however, no asbestos has been produced from the
deposits, which suggests that the guantity of higher-grade fibre available
is only small.

Other Localities,—Anthophyllite has heen reported in serpentine
at Alount Megnet, 200 miles east-north-east of Geraldton, but no details
of the occurrence are available. ‘

Deposits of fibrous actinolite are known in serpentine at several
localities near Yerilla, 75 miles north-north-cast of Kalgzoorlie. Both
fong slip fibre and shorter eross fihre are reported, bnt mostly in a
brittle and silicified form.
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Fibrous uctinolite, associated with magnesite and dolomite, occurs

in serpentine, 2 miles north of Goopgarrie, 50 miles north-north-west
from Kalgoorlic. A lode 18 inches wide was exposed in an open.gut
in 3923, but the grade of fibre was not specified. Some fibre may have
heen produced and sold, but thiere is no record of the amount.

The oceurrence of fibrous actinolite in serpentine has also been
roparted from Rulung, 20 miles east of Kalgowrlie, where 5 tons of
fhre were produced in 1939, and from Hennan’s Lake and other
lLawilittes in the Coolgardie district. - )

> G. Norrurrx Teerrtory.

AntBophyllite occurs in association with serpentine at Jlarl’s Runge,
approximately 130imiles north-east of Alice Springs. At one locality
3 1ites north-north-cast from AMount Paliner, anthophyllite is showing
frecly throughout a serpentine body 500 fcet long by 60 feet wide.
The: anthophyllite occurs in narrow ramifying veins of cross fibre and
in wider veins (6 inches to 2 feet) of slip and mass fibre.

Y'¢ius have been exposed in a number of costeans and pits to a
maximum depth of 7 feet, but all the asbestos showing is weak and
brittle. No artempt hins been made to produce fibre from the deposit.

L. Parva axp New Guinea.
Ulerabasic rocks are known to occur in both Fapua and New Guinea,
Lut as vet there is no reliable evidence that thcy contain desposits of
asbhestos.

6. AUSTRALIAN PRODUCTION.

The total production of crude asbestos in Australia from 1850 to
the end of 1044 is 8,443 tons, consisting of 6,380 tons of chrysotile,
1,756 tons of crocidolite and 329 tonrs of amphibole asbestos. Teak
produrtion was in 1931, when 1,182 tons of fibre were produced, of
whizh 915 tons came from chrysotile deposits at Darrabs, New South
Wales. :

Production fell sharply when mining at Barraba ceased in 1923, and
for the next sixteen years, i.c., to the end of 1939, the average annual
production of fibre was 132 tons,

During the Sccond World War, production incrensed from 78 tons
in 1939 to 764 tons in 1944, and in 1945 the production was approxi-
mately 1,700 tons. A further increase is expected in 1946. The
production of asbestos since 1935 is summarised in Table IV. (For
getails of the production of erude asbestos in Australia from 1850 to
1944 see Table: XT.-XXIV.) .

TABLE IV.
Provuerion oF CRune Aspestos 1039 70 1945,
Year. - Tons.
1939 .- .. .. .. .. . 8
1940 .. .. . . .. “x 489
1041 .. . . . . 252
1042 .. .o . .. .- 331
1943 .- .. .. .. .. .. 113
1044 .. .. .. .. .. .. 704
1945 (estimated in part) .. .e . .. 1,700

s

.

ad

q

LRI B S

It is. worthy of note that the
crocidolite in the Australian pr
19335 in that crocidolite has beco:
with chrysotile in the tota] prod:

-

TA
AusTeariay Peovteriox «

Chrysotile .
Crocidulite ..
Other Amphibole

.’I‘otnl ..

Production in the immedi
i ate
still further the relative Importance
output. In 1945 erocidolite const:
the total productiou aud this percer.

7. OVERSE

The following information on
been' obtained from the Comm.
Statistics :—

Exports.

. Australia’s export trade in bot]
1s smull, and has shown a marked de
the cxport of ashestos goods may
of recent exports of crnde asbesto
Tables V], and VII.

.

TABL
AUSTRALIAN EXTORTS or ASRESTOS a
Total Cru
Year ending 30th June,
Tons.
1941 . .. . 284
1942 . . .. 102
1943 . . .. 27
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It is worthy of note that the relative importance of chrysotile and
crocidolite in the Australian production of ashestos has alttred since
1935 in that crocidolite has become of approximately eqnal importance
with chrysotile in the total production. This is illustrated in Table V.

Y

Y
.
.

TABLE V. : !
AvusTeaLiax ProvicTiox oF CBUng ASBESTOS, BY TYrss.
> o 1018-85. 103644, -
Type.
i ) Tons. Ter cent. Tons. Per 5(4%.
. 7
Chrpsotile .. .. .. {2939 96.6 1,341 42.2
Crocidolite . . .. - 109 2.1 1,627 5.2
Other Amphibole - .. .. 65 (1.3 208 6.6
Total .. . .. b o513 | 100.0 | 3,176 /mo.o

Production in the immnediate future scems certain to ewphasize
still further the relative importance of erocidolite in the total Australian
outpat.  In 1945 erocidolite constituted approximately 66 per cent. of
the total production and this percentage is likely to increase in1946.

I

7. OVERSEA TRADE.

The following information on exports and Lwports of asbestos has
been obtained from the Commonwealth Burean of Census and
Statistics i

Exports.

Anstralia’s export trade in both erude asbestos and asbestos goods
is small, and has shown a narked decline since 1939, In post-war years,
the cxport of asbestos goods may show an upward trend. TFigures
of recent exports of crude asbestos and ssbestos goods are given in
Tablex VI, and VII.

TABLE V7,
AUSTRALIAN EXPORTS OF ASDESTOR AND ASRESTOS (oons. 1941 1o 1945,
Totst Value 7,
. Total Value
Tutal Crudde Asbestos. of Ashestos .
. . ¢ * coods.‘ of Exports.
Year ending 30th Junc.
Tous. Value $A. Value £A. Value £A.
1T I .. o 284 10,602 65,501 79,193
1912 . .. . 102 1,104 104,957 113,001
1043 .. .- .. 27 0617 20,920 30,576
1044 .. .. .. 87 2,455 2,851 29,336
1943 - .. .. 202 7813 26,208 34,051

R eate
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Exports of crude asbestos were not recorded zs a separate iterln“prio_r
io Ist July, 1927, . -
y 3 3 .2,124 in 1929-30 and
be value of exported asbestos goods was £A.2, )
£A.;I:4§7 in 1938—3%? The average for the ten-year pcx_'xod Was
£4.1,478. :

TABLE VI .

ACSTEALIAN EXPUXTS ¢F ABBENTOS AXD ABBESTUS Goows, 1943 axp 1944,
’ AxD COUNTRIES TO WRICH EXPOXTED.

’ > Calendar Year 1943, Calendar Year 1044.
Country w which Exported.
coumi e TRE ! Tous. Vatue £A. Tons. Value £A.
- T
Crude Adrsloa.
20
United Kingdom .. . .- 28.8 1.332 6§§5 4,363
United States of America .. (i8] 9().’ Rt
Now Zealand .. . 13.9 187 9.5 R
Total .- . 42.8 1,623 171.15 6,074
Tot xport! Asbese |
T o, xportac shew .. 24,750 .. 18,285
- 2 21,359
“Total value of exporis . .. 26,282 .. 1.36

Imports. -

JImports into Australia both of crude asbestos and 11s.bt':sto!s1 §oo&s
have increased markedly since 1932, and_xn the year ended 30t . une,
1945, reached a maximum value of £703,787 sterling. Impqrt.s,,pari
ticulorly of crude asbestos, are expected to remain at a Ligh leve
especially until the immediate Jost-war housing programine Las been
coinpleted. Tabiex VITL and IX. summarize the available information
on imports of crude ashestos and of asbestos goods.

TABLE VIII.
AUNTRALIAN IMPOXTS OF ASBESTOS AND Asnestos Goons, 1930 To 1945.

N ‘Total Value v
Total Crude Asbestos, ‘“og:mm 5 I?'i.nt\m:‘&?
Year ending 30th June.
. Tous, Value £ Stg. Value £ S(g. Value £ Stg.
103 .. . 2503 60,328 71,955 128,383
193 . s - 9217 | 178404 03233 | 271727
Aunnal average— )

20- .. . 3,001 71,150 65,484 129.604
P - - 13051 | 263,101 320,473 303,604
oy . o - 15331 411,903 121,938 533,992
luse L. . . 12,135 357,946 155,371 511,323
sz - o 18714 564,303 71738 736,063
Wik .. o 12,229 343,448 139,565 454,033
04 .. - - 16.509 560,267 226,520 795,787

. T.
AUBTRALIAN IMPURTS OF ASUESTOS
. - AND CouNTRIES

- Ca
Country of Orfwin,
Ton
Crrde 4abesins.
Canada ., .. .. 5,450
New Zealand .- . ‘e
Rhodesia (Southern) .. Kils
Union of South Africa .. 8i8.
United Kingdom .. . 7
Unitod States of America .. 1.
Total .. - | 34,307
Volue of imported Asbestos |
- goods .. .. ..

Total value imports

.o
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s TABI
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Use.

" Asbestos-cement products, baildin
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Milibonrd .. . .
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Bruke linings .. . .
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" "FABLE IX.

AUBTRALIAN TMPOKTS oF ASHESTOS AND ABBESTOS Gouobs 1IN 1943

AXD COUXTRIES OF ORIGIR OF ASBESTOS.

” -
AND 1934

A

<
Calondar Year 1843, Calendar Year 1844, ‘.‘
Cant ey of Oriciss. ‘.
Tuns, | Valwe £ St Tous. Yalue £ 5% |
Crude Azbestns,
Cansda .. .- .. 5,450 102,308 6,044.5 150,317
New Zealand ... .. .. .. 2,15 25 .
Rhodesia (Southern} .. £,115.3 320,336 5,732,445 224,463
Union of South Africa .. 818.9 24,206 1,751.2 60,255
United Kingdom, .. .. 9.95 667 2.4 1,00
United States of Amerien .. 1.85 260 6.15
‘Total " .. | 14,397 447,568 14,081.35 434,958
Value of imported Asbestos -
goods .. - . . 137,877 .- ISj.ﬂS
Total value imports e .. BS5,745 .e 6£3,37G

8. AUSTRALIAN CONSUMPTION.

Consumption for 1944 ond 1945.—Approximately 14,500 tons
of ervde asbestos, of which 96 per eent. was chrysotile, were yonsumed
in Australia during 1944, This figure does not allow for wariations
in the stocks leld between the begimning and end of 1944 and is the
“ gpparent consvmption ” obtained by adding domestic production to
the figure for imports and subtracting the exports. In 1944, there:
fore, approximately 95 per ecent. of the erude asbestos consumed in
Australia was provided by imports and only 5 per cent. by domestic
production. Some amosite was imported, but all the crocidolite and
other amphibolc used was produnced in Australia,

According to reports by the principal users of asbestos, consumption
in 1945 was approximately 18,000 tons, of which about 7 per cent.

was satisfied by produnction from domestic sources.

The percentage

of consumption met from Australian sources of supply is expected to

increase in 1946 (see page 10).

An analysis of Australian consumption of ernde asbestos by uses

is given in the following table:—

TABLE X.
CONSUMPTION OF ASBESTOS IN AUSTRALIA WY UsEs,

Approximate Per-

Use. centage of Total
Consamption.
" Asbedtoc.cement products, building material, .
pipes, &c. .. . .. .- 95.
Millhaurd . .e . .

Doiler Jagaing, packings, insulatio
Brake linings .. . .
Plastic asphalt, asbestos-cement,
Rope yurn, gaskets, asbestos clo

n maferial
&e. ..
thing, &e.
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Anticipated Future Consumption.—The apparent consumption

of erude asbestos in 1939 was approximately 9,000 tons, against 14,800

tons in 1944, and 15,000 tons in 1945. It is likely that consumption

will remain at the 1945 level in the humediate post-war period rather

than decline to the pre-war level, Ilowever, a fall in consumption may

be anticipated when post-war honsing reqnirements have been largely
eatizfied,

.

9. GENERAL SUMMARY.

Ashestds oceurs in every State of the Commoniwealth, but with the
exception of the erocidolite deposits in the Hamersley ranges, Western
Australin, which aye very large, available reserves arc dbelieved to be
relatively small. :

Consumption of nsbestos in .\ustralia has increased inarkedly
since 1931, and reached approximately 18,000 tons in 1945. Consump-
tion is likely to continue at this level for several years.

Production of ashbestos from domestic sources prior to 1943 rarely -
excecded a few hnndred tons, except in 1920-22, when it averaged
approximately 1,000 tons per annum. In 1943, production amounted to
678 tong, and in 1944 to 764 tons. Production in 1945 was approxi-
mately 1,700 tons aud a further increase is expected in 1946.

A recent development in the industry is the use of crovidolite frimn
the Hamersley Runges in asbestos-vement products manufactured in
Australia, This use appears likely to become general—up to 20 or
perhaps 25 per cent. of the quantity used in asbestos-cement products
subject to the products so manufactured standing the test of time.and
provided the crocidolite can be produced at a price comparable with that
paid for imported chrysotile.

Assuming the above usige hecomes general, Australia will still
nced to import chrysotile to the extent of at lecst 70 per cent. of the
totzl annual consumption of asbestos. .Austrslizn production of -
chrysotile is not likely to munount to more thun 5 per cent. of the
requirements of Australian industry. All the short-fibre crocidolite
and other amphibole ashestos required can be supplied from domestic
sources, hut oversea markets will have to be found for most of the
Australian production of long-fibre erocidolite, wlich may eventually
reach 2,000 to 3,000 tons per annum.

10. REFERENCES. .

In addition to the references listed below, information on the
deposits has been drawn from unpublished reports by officers of Mineral
Resources Survey. lnformation has also been taken from reports
prepared by officers of the Aines Departments of the States and
Territorics, and of mining companies, which have been made available
by courtesy of thie various departments and organizations concerned.
The annual reports and other publications of the State Mines Depart-
ments and current mining literatnure have also been freely consulted.
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