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(Read 27th January, 1930.) 

By G. J. ,~. Clarence, B.Sc. 

INTRODUCTIO~ . 

5 

Dr. Reinecke, your President, has asked me to make a few notes 
en amosite asbestos to be presented at this meeting, and in doing so 
has imposed on me a, rigid time limit of twenty minutes. I will, 
therefore, endeavour to interest you for this brief space with a few 
of the salient points pertaining to this remarkable mineral. 

HISTORY. 

The first mention of white amphibole asbestos is found in the 
annual report of the Geological Survey of the Transvaal in 1907, as 
occurring on the farms Penge No. 780 and Streatham No. 1083, about 
80 miles n0rth of Lydenburg, in the Eastern Transvaal. 

ProductlOn only commenced about 1915, as many difficulties had 
to be overcome before manufacturers could be induced to try this new 
form of fibre. 

In 1915 the total output of asbestos from the Transvaal vvas only 
55 tons, whereas in 1928 the output a,mounted to 18,522 tons, of 
which 6,435 tons was amosite. The amosite figure should be exceeded 
in 1929, and probably doubled in 1930. 

The name amosite was first suggested by Dr. Hall in 1918, and 
is derived from the initial letters A M 0 S A of the pioneer producing 
company-rrhe Asbestos Mines of South Africa. 

DISTRIBUTIO:\T. 

Up to the present time amosite~white amphibole asbestos-has 
not been discovered in any other part of the world except in the 
North-Eastern Transvaal-between Pietersburg and Lydenburg, the 
western limit being at Chuniespoort, and the eastern at Penge, near 
the junction of the Steelpoort and Olifants Rivers, a total distance 
along the strike of about 60 miles. The width of the banded ironstone 
formation in which the amosite occurs varies from three to six miles. 

l\IIrNERALOG Y. 

Composition.-The following three analyses of amosite are taken 
from Hall's Memoir:-

1. Third grade brownish asbestos from Penge. 
2. Second quality asbestos from Streatham. 
3. First grade white asbestos from 4th Level, Penge Mine. 
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6 TRANSACTIONS OF THE GEOLOGICAL SOCIETY OF SOUTH AFRICA. 

ANALYSES BY PROFESSOR HAHN. 

1 2 3 

Si02 
49'72 -49'10 50'24 

Al2 0 3 
5·72 

Fe2 0 3 
7'80 

FeO 37·00 43·86 32·00 
MgO 3~77 6'14 3'96 
CaO 1'65 0'46 rrrace 

Na2 0 2'12 
vVater (Const.) ... 
Moisture 2·29 
Ignition 3·00 

Total 100'·15 99·56 90·12 

It is thus essentially an amphibole or ferro magnesian silicate 
with or without a small quantity of soda. 

PHYSICAL PROPERTIES. 

Tensile Strength.-This is fair to good, though generally inferior 
to that or crocidolite and chrysotile. 

Flexibility.-Good and equal to that of chrysotile. 

Fineness of Fibre.·-This varies from. harsh to super£ne, but is 
usually inferior to chrysotile. 

Incombu.stibility.-Approaches that of chrysotile and is superior. 
to that of cr:ocidolite. 

Length of Fibre.-This varies from Ij16th inch to over 12 inches 
in exceptional cases. While some varieties of amosite are distinguished 
by the exceptional average length of the fibre, there are, others which 
occur at different geological horizons which vary from, a, pencil line to 
about Ii inches and average probably ~ inch to i inch. 

Resis'tance to Acids and Alkalis .-In this respect amosite is dis­
tinctly superior to chrysotile and equal to crocidolite. 

Resistance to Sea Water.-Equal to crocidolite and superior to 
chrysotile. 

Ela,sticity.-Good. 
Hea,t Insulating Va,zue.-Good. 

Electrical Insulating Value.-Fair to good. 

Colou,r.-Pale green, grey and white. After fiberising these 
colours usually change to either dirty white or pure white. 

In his work ' , Non-metallic Minerals," Ladoo gives the following 
comparative tabulation of the properties of the three varieties of 
asbestos :-
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AMOSITE ASBESTOS. 7 

PROPERTY. CHRYSOTILE. CROCIDOLITE. AMOSITE. 

Fibre length (usual maxi-
mum .. 1i\--2in. 1!--3in. 7in. 

Tensile strength High Higher than Good 
Chrysotile 

Fineness of fibre Very fine Fine Fine 

Resistance to heat Good, but be- Poor: fuses to Good, but be-
comes brittle a glass comes ,brittle 

Resistance to acids, alkalis 
and sea-water Poor Good Good 

Electrical Insulating Value Fair to good Good Good 

Heat Insulating Value Good Good for moder- Good 
ate heat 

Spinnability Excellent Fair Good 

GEOLOGY. 

OCCU1"rence .-rrhe amosite occurs in cross fibre veins on three o;r 
more horizons interbedded in banded irOonstone fOormatiOon about 200 
ft. above the base Oof the PretOoria Series, which is underlain by do.lo­
mite Oof the DOolomite Series. A very persistent intrusive basic sill, 
frorn 30 tOo 50 ft. in width, Ooccurs be,lOow the main asbestos horizon f 

and between it and the dOolomite contact. 
Strike and Dip'.-The general dip of the bedding varies from a 

sOoutherly tOo south-westerIydire,ctiOon as one travels from east tOo west 
a,t a dip varying from 15 to 40 degrees, while the general strike is 
roughly east to west. 

The geOology of the Pietersburg a,mOosite fields may best be studied 
frOom Sheet NOI. 13 (Olifants River) of the GeOolOogical Survey of the 
rrransvaal, mapped by A. L. Han in 1907-1908. 

AlthOough sOom,e slight inaccuracies Ooccur in the mapping of the 
boundaries. of the banded irOonstone and dOolomite contacts" nevertheless 
the authOorhas been greatly helped in his m8;ny professional visits of 
inspection in this a,rea by this primaJ:'Y geolOogical survey. 

In the Malips Drift a,rea" the three main horizons which have 
been opened up in mining and prospecting may thus be briefly 
described: -

1. Upper H01"izon.~Usual channel width 8 in. to. 12 in., con-' 
sisting Oof three or four bands, usually frOm 2 in. to 4 in. in width. 
Percentage over channel width, 90 per cent. 

2. Middle H ol'izon.-About half way between the upper and 
lower horizon. Usual channel width 3~ to. 4 ft., consisting of 
numerOous scat·tered bands from i in. to 2 in. width. Percentage fibre 
over channel width, 7 per cent. 
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8 TRANSACTIONS OF THE GEOI.OGICAL SOCIETY OF SOUTH AFRICA. 

3. Lower HOl'izon.-AbDut 200 ft. true thickness belDw the 
middle horizDn. Usual channel width 4 ft., cDnsisting o.f numero.us 
closely aggregated bands Df fibre frDm i in. to I! in. in width. Per­
centage fibre over channel width, 17 per cent. 

Quality of Fibre.-Generally speaking, an improvement in quality 
is met with as work proceeds away from the zone of surface oxidisation. 

Quantity of Fibre Available.-The extensive prDspecting and 
develOlpment work dDne on many of the properties has pro.ved CDnclu­
sively that the various horizons are persistent fo.r miles o.n the strike 
and to ,grea,t depths on the dip, in some cases amounting to over a· 
thousand feet. 

An estimate of the total fully developed (i.e., ready for stoping) 
tOinnage of fibre on one property examined by the author amounted 
to 10,000 tons, while the partially develo.ped fibre a.mo.unted to a 
further 60,000 to.ns. 

It may safely be said that very large tonnages o.f fibre await 
recovery fro.m this district in the future. 

STRUCTURE}. 

The banded ironskne formation has been subjected to very inten­
sive pressure, which has caused folding and contortion of the beds 
containing the asbestos on an extensive scale. Synclines and anti­
clines succeed one ano.ther with amazing rapidity, causing frequent 
duplication OIf Dutcrops. The effect o.f this co.ntortion is to. increase 
the quantity o.f fibre very greatly in any given area. 

In many cases within a, stoping width Df three to four feet the 
channel width of fibre has been triplicated, due to intensive pressure, 
and it is no.tahle that usually where the co.ntortion is greatest the 
quality of the fibre is excellent. 

Very few faults o.ccur in the banded irDnstones, as, Dwing to 
their plastic nature, they usually bend ra,ther than break. 

GENESIS. 

A. L. Hall, in his Memo.ir No.. 12, "Asbestos in the Union of 
South Afriea," discusses the o.rigin of amphibole asbestos at great 
length, and anyone requiring further info.rmation is referred tOt this 
source. 

MINING METHODS. 

Owing to. the o.ccurrence of the fibre horizons in highly dissected 
mountainous country, the greater part of the Piet,ersburg field lends 
itself to cheap mining by means of adits driven into. the hill­
sides. Adits have the double advantage OIf not requiring either ho.ist­
ing or pumping machinery, as both the ore and water are removed from 
the workings by gravity, thus reducing to a minimum bo.th the capital 
expenditure required for equipment and the working costs of 
production. 

Amosite Asbestos (1930)
ACL Doc 25262 · Page 4 of 8

Published by AsbestosClaims.Law

asbestosclaims.law/library/25262/4

https://asbestosclaims.law/library/25262/4


AMOSITE ASBESTOS. 9 

Where the channel widths are narrow, the fibre will probably be 
mined by resuing, as this method requires a minimum of timbering 
and produces very little waste rock to be treated in the mill. 

Where the widths are wide and the fibre percentage low, the most 
probable method of support in the stopes will be by means of pillars 
and timber cribs filled with waste rock. 

:MILIING. 

A suitable rnill flow sheet is as follows:-

1. Ore from mine. 
2. Drying plant. 
3. Mill bins. 
4. Coa,rse crusher of th~ jaw type or coarse rolls. 
5. Sorting belt 
6. Fine crusher, generally rolls. 
7. Disintegrator 011' fiberiser. 
8. Shaking screens with vaeuum suction. 
9. Cyclone collectors. 

10. Grading machine. 
11. Bagging floor. 
12. Market. 

PRINCIPAL USES. 

rrhe "Mineral Industry" for 1928 states that the chief use of 
spinning fibre is for making brakeband linings and clutch fa.cings, 
other important uses being for fireproof theatre curtains and fireproof 
suits and gloves. Combined with rubber, it, is also very largely 
used for making stea,m or other high temperature packings. 

The principal uses of non-spinning fibre are for building material 
both fO'r Q1utside and inside use cOimbined with cement in the form of 
shingles, tiles and corrugated sheets, and boards for ceilings, floors 
and walls. Other uses are fOil' pipe coverings, paper and millboards, 
boiler coverings and mixed with bitumen as a fireproof roof paint. 
AnOither important use is fO'r gaskets enclosed in thin copper sheeting 
and used for cylinder heads and other packings in the motor car 
industry. 

Asbestos is used largely in industry as heat, cold and sound 
insula,tion material, and in ·chemical engineering and acid filters and 
wherever a fireproof material is required. 

An important recent development is in the use of non-spinning 
asbestos fOil' mQlulded brake linings for internal expanding brakes of 
automobiles, as these a,re rapidly displaeing the woven brake linings 
which require the highest grade spinning fibre for their manufacture. 
These rnoulded brake linings afford a splendid opportunity for the use 
of amOisite as a cheap substitute for the higher price spinning grades 
of chrysOitile which are being so largely used for wOlven brake' linings 
at the present time. 
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10 TRANSACTIONS OF THE GEOLOGICAL SOCIETY OF SOUTH AFRICA. 

A still mOore recent use fOor asbestOos is as a sQound prQoof waIl-cQoat­
ing or stuccOoin auditOoriums, music halls, etc. It is fOound that the 
a,cousticpl::"operties O[ hans treated in this way are grea,tly imprQoved. 
The absOorption Oof sound by asbestos cQoated walls is from 25 to 33 per 
cent. grea,ter than ordinary plaster walls and echo is entirely eliminated 
when the hall is cOorrectly designed and coated with this asbestos 
plaster. 

Yet another important use foof' asbestos is in the manufadure of 
asbestos cement piping, which is used fQor flue and exhaust stacks 
for carrying liquids 001' gases at pressures varying from 40 tOo 225 lbs. 
per sq. in. It is suitable fQor delivery Oof hOot Qor cold water., brine and 
variOous chemical liquids and sOolutions under pressure. 

These pipes can be cut, tapped or threaded with the same tools 
and in the same manner as iron pipe. Its weight for the same 
carrying ca,pacity is from 50 per cent. to 65 per cent. less than cast 
irOon pipe. It is not subj ect tOo rust, Qor corrosiQon frQom acids Qor 
electrOolysis. 

One Qif the principal uses O[ amosite to-day is as an adulterant to 
be mixed with chrysotile in the manufa.cture of building and insulating 
materiaL 

Asbestos, in ratiOo Qof 15 per cent., cQombined with 85 per cent. 
magnesia" is the basis Oof the large magnesia covering industry in 
the United Sta,tes and in EurQope. 

The superiQority Qof amosite and crocidolite over chrysotile in their 
capa,city to withstand sea water has been so wen demonstrated that, 
their exclusive use has been enforced in the German Navy, and the 
principal use in Grea,t Britain to-day Oof these two varieties is for use 
in the British N a.vy and Mercantile lVlarine. 

A 10,000 ton cruiser uses from 90 to 100 tons of asbestos, while 
a 34,000 ton aircraft carrier requires 1,400 tQons of asbestos in its make 
up. AsbestQos cQomposition switch bOoards have cOompletely displaced 
sla,te and marble in the Navy and Mercantile Marine. 

The Navy is Qobta,ining its new high speeds in light cruisers and 
other craft only because it can use asbestos high pressure steam pack­
ings. The Navy, besides switch boards and packings, uses quite large 
quantities Qof fibrous paints, roofing cements, asbestQos floOor coverings, 
asbestQos shingles, pipe cQoverings, mill boa,rds and high temperature 
cements and asbestos brake linings; in fact., the Navy is becQiming 
asbestosized almost completely. 

New uses fOor asbestos are being cQinstantly found, and it is almost 
impossible to dOl mOore than mentiOon the mOore impOortant uses as has 
been dQine above. 

MARKETING~ 

Amosite is SOlId entirely by sa,mple in lots Oof from five tOons 
upwards, ~sually f.Qi.r. Qir f.Oo.b. the nearest railhead or shipping POort. 

Sales in lOots Qif from 5 to 30 tons Qif Transvaal amOosite, have been 
e.£fected during the current year a,t prices varying from £17 to £59 per 
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AMOSITE ASBESTOS. 11 

ton, and a, fair a,verage price ma,y be taken a,t £25 per ton under 
present market conditions. . ' . 

A recent trial order of 10 tons of run-of-mme amosIte from one of 
the J\:lalips Drift mines is at present in transit to America, .~v~ere it 
has been sold to a firm who are prepared tOt take large quantItIeS per 
month provided this shipment is in every way equal to the samples 
on which the order was pIa,ced. 

PRo'DUCTIO~ . 

The following figures have been taken from 
for 1928:-

" l\IIineral Industry" 

Per 
Country. 

United States 

Canada 
Rhodesia 

Union ot South Africa 

Cyprus 
Italy 
Bussin 

Variety. 

r Chrysotile I 
-t Amphibole f 

Chrysotile 
Chrysotile 

f Chrysotile l 
Crocidoli te I 

l AmOtsite J 
Chrysotile 
Chrysotile 
ChrysotDe 

Short rrons. 

2,239 

273,033 
39,960 

23,584 

16,287 
5,000 

27,000 
---
387,103 

cent. 

0'6 

70'5 
10'3 

6'1 

4'2 
1'3 
7'0 

100 

-
rrhe sales of asbestos from the Union of South Africa in 1928, 

according to the report of the Government Mining Engineer, were:-

Amosite 
Chrysotile 
Blue 
Blue 

Total 

CONCLUSION. 

T'ransvaal 
do. 
do. 

Cape 

Short Tons. 
6,748 

12,162 
66 

5,077 

24,053 

The late Dr. P. Wagner, writin.g in 1917, in the Journal of 
Indu8t1'ie8~ page 267, referred to the Pietersburg asbestos fields as 
giving every assurance of becoming one of the most important asbestos 
producing areas in the vvorld. 

Dr. A. L. Hall, in his Memoir No. 12, page 130, published in 1918, 
states: "Though more information is wanted as to the behaviour of 
amosite when tested under the conditions prevailing in manufacture, 
the experience so far a \;ailable justifies the hope of a great future for 
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12 TRANSACTIONS OF THE GEOLOGICAL SOCIE'l'Y OF SOUTH AFRICA. 

this new asbestos variety (amosite)." A footnote to this sta.ted that 
samples of amosite submitted to technical tests by the Imperial 
Institute showed that this asbestos could be spun into yarn and woven 
into cloth which could be used for any purposes such as working of 
asbestos mattresses. 

I am in entire agreement with both Drs. Wagner and Hall that 
the Pietersburg amosite fields are destined to become a. great factor 
in world asbestos production. I firmly believe that South Africa, 
including Rhodesia, will ono day outstrip Canada as the world's 
greatest producer of asbestos. 

Amosite Asbestos (1930)
ACL Doc 25262 · Page 8 of 8

Published by AsbestosClaims.Law

asbestosclaims.law/library/25262/8

https://asbestosclaims.law/library/25262/8

