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I.C. 6790
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;/ The Bureau of Mines will welcome .reorintinug of this paper, provided the
following footnotc acinowledgment is uced: "Reprinted from U, S. Burcau
of Mines Information Circular 6790." The naper ic a section of a forthe-
coning report covering major phases of the asbestos industry.

2/' Supervising engineer, building materials section, W, S. Bureau of Mlnes.

1780

Asbestos: Domestic and Foreign Deposits (1934) Published by AsbestosClaims.Law
ACL Doc 10923 - Page 4 of 27 asbestosclaims.law/library/10923/4


https://asbestosclaims.law/library/10923/4

I.C. 6790
GENERAL DISTRIBUTION

The United States has nevér attafiiéd 1mportance as a producer of
asbestos, the domestic output being oaly. 13 to 3 percent of the quantity
required to supply raw meterizl for its extensive asbestos-product manu-
facturing industries, Production is centered in four principal countries—-
Canada, Rhodesia, Union of South Africa, and the Soviet Union. -Since -
asbestos first became an important commercial comriodity the Province of
Quebec, Canada, has led in ‘tonnage produced "but a large pronortlon of the
output of this province is shorter, nonsninning grades. Since 1916 the
Union of South Africa and Rhodesia'have'become-increasingly important as
sources of the higher-grade spinning fibers. Before the World War Russia
ranked next to Canada as a producer of asbestos, but during the revolution-
ary period the industry in that country was almost at a standstill. In 1926,
however. activity was revived, and each year since then production and exports
have 1ncreased greatly.

Minor quantities of asbestos are )xoduced in Cyprus, Australla, Tinland,
and several other countrles.

Chrysotile is the léading product in all the producing countries, but
substantial quantities of both blue (crocidolite) and brown (amosite)
asbestos also are produced’ ih the Union of South Africa. Minor quantities
of anthophyllite and similar amphibole varieties are mined in the United
States, Italy, Bulgaria, Finland, and several other countries.-

DOMESTIC'DEPOSITS
Chrzsotile

Alaska .-Samples of strong, flexlble chrysot11e more than 6 1nches long
were obtained in 1§32 from a devosit at Shungnaic on the Kobul: River in far-
northwestern Alaska, Avnbarently the asbestos is of the slip-~fiber type,:
therefore it may be confined to shear zones. Three thin veins, of which
the largest is about 3 ihches wide, were uncovered at one point. Water
transportatlon 1s avallable d.urlnb the sumhe; months. : : e

Arizona.-Chrysotile asbestos was discovered in the Grand Canyon of
Arizona about 1900; and small quantities were mined on the north side
opposite Grand View, about 20 miles west of Grand View, and at other points,
About 1913 deposits were found YO miles northeast of Globe, where many work-
ings have been established over an area 60 miles long and 25 miles wide,
most of wﬁlch lies west of the San Carlos and Apache. Indian Reservations,
The more 1mportant uepos1ts ‘are at Chrysotile and mecar Rice on Ash Creelk,
where extensive underground mines have been developed, Deposits also have
been worked on Salt River near the summit of Coon Creek Butte, near the
head of Sloane Creel Qa br«nch of Qanyon Cree&) and at varlous other points,

Arizona asbestos apuarently originated as on alteratlon product ‘of the
Mescal dolomitic limestone, cue to metamorphlsm by alabase 1ntrus1ons.' It
occurs-in cross~f1ber veins, wnlch are most abundant tnroughout the llmestone
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close to the contact surfaces, and is often associated with nodules of
massive serpentine., The. veins occur in relatively narrow zones, most of
which nmst be mined by underground methods, The highest-grade Arizona
fiber is soft and silky, has high tensile strength, and is excellent for
spinning purposes. A harsher fiber, however, is associated with the soft
in many places. Arizona chrysotile is very low in iron, therefore it is
generally considered more suitable for electrical insulation than '
chrysotile from other re sions.

The location of the'deposits, most of which are many miles from a
railroad, and the long and expensive rail haul to eastern markets have:
confined mining chiefly to the longest and hizhest-grade fibers, Pro-
duction never has exceeded a few hundred tons a year, attaining a maximum.
of 1,200 tons in 1920. A new highway, under construction in 1933, from -
Sprlnoerv111e to Globe will lower the cost of transportation and encourage
enlarged development,

California.~The only output of chrysotile in California worthy of .
mention was from Nevada County, where for a few years before 1922 short
fiber and a little s»inning fiber were produced, Chrysotile also was
produced in small quantities near Monticello, ilapa County, in 1932. It
has been found in many other places in the State, and several mills for its
recovery have been built., Most of the deposits are of uncertain extent the
fiber is short, and production has been almost negligible, ‘

Montana.-Ohrysotile asbestos occurs near Cliff ILake, southern Madison
County., It is associated with serventine in limestone close -to a diabase
contact, Development of deposits began in 1917, and a mill was under con-
struction in 1923 and 1924, but commercial wrodudtion has been very small.
Samples of the fiber examined by the Bureau of lines were weaker and more
brittle than Canadian or Arizona chrysotile,

Vermont ,~Although asbestos in Vermont was first discovered in 1824 :
near Lowell, no interest was taken in it until 1809 when its resemblaﬁbe
to the Canadian variety was recognlyed . Craroe

R The Vermont fiber is chrysotile, wnichAis‘similar in character and-
occurrence to that found at Thetford liines, Quebec, the deposit being
regarded as a southward extension of the well-mown Canadian belt, The
asbestos is of two kinds - cross-fiber veins passing irregularly through
serpentine and slip fiber lying parallel to sliclzensided surfaces. Most
of the cross-fiber velns are narrow, those. over three fourths inch in
width being uncommon. The slip fiber ranfes from a fraction of an inch to
3 or U inches lonz and is somewhat coarser than the crossfiber; however,
it is not suitable for spinning, The claim has been made that the propor-
tion of fiber to rock runs 8 to 12 percent, which is somewhat greater than
in the Canadlan field, The yield of splnnlns flber ‘however, is very small,

Asbestos-bearing rocks occur in four promlnent localltles in ILamoille
and Orleans Counties, The first occurrence, which is. undeveloped, is about.
2 miles northeast of Lowell, It consists of numerous cross—fiber veins and-
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some slip fiber in sérpentiné, :The second deposit, northwest of Lowell in
the vitinity of Westfield,~”is in’ the form of a belt several miles lonz and .
a mile wide. <Considerable slip fiber and cross fiber occur in places, but
none has been mined, In the third locality, which is southwest of Lowell
near Mount Belvidere, slip fiber predominates, A mill was erected in this -
district in 1902 by the. New England Asbestos Miningz & Milling Co. but was -
operated only 6 montihs, - The fourth serpentine area, extending about 2 -
miles eastward from the third, occupies a »nrominent bluff on the shoulder
of Belvidere Mountain, 3Both slip-fiber and cross-fiber veins occur, the
latter providing a’ smgll amount of crude asbestos. On this property the
Lowell Lumber & Asbestos-Co. in 1907 erected a mill with a daily capacity .
of about-200 tons of rock., - Production was first recorded in 1908, and in
1909 the: iridustry- was: 80 active:that Vermont .became the chicf asbestos- -
producing’State. In 1910:the output increased: 2l percent over that- in -
1909. In-1911 the tétal production of the United' States, 7,504 tons, was
largely from Vermont, During that year considerable no, 2 crude was .ob- - - -
tained, In 1912 Vermont, with a production of U4,U03 tons, hac the distinc-
tion of being the oAly atbestos-producing State dn the Uhlon, but for
several’ years thereaiter no activity was noted :

The' industry'was revlved about 19?0 but not in the location formerly
most préductive, -Since thén operations have been confined to. the opposite
side of the deposit =zt the former quarry site of the New England Asbestos
Mining & Milling Co.. S1lip’ fiber predominates in this region, there being
little or no spinning fiber. 4 mill was built, and experimental runs were
made, but there was nractically no commercial. p”o&uct1onount11 1929 when
under new menagement the output was over 1,090 tons. Since 1929 Vermont
has been a consistent nroducer ol seVeral 7‘rad.es of m111 flber.

Wyomingz, —A small oroductlon of chrysotlle was - 1eoorted from Wvomlng
in 1392 and from 1906 to 1912. Asbestos occurs in o serpentine area of
approximately 4% square miles on Casper Mountain about & miles south of
Casper.and in- the Smith Creek area of .zbout 7 square miles 20 miles south-
east of Casper, both in Natrona Couaty.. The mineral occurs principally as
cross~-fiber veins, few of which are more than an inch:across, but' a minor
quantity of slip fiber appears in places, A mill was built in the Smith
Creelz area in 1910 ‘and another onACasoer Moantazn in 1911 but. ver, little
fiber has been produced C :

Occurrences of solnnlnv-"rads asbestos near Lanaer and Atlantlc City, .-
Freemont County, were reported in 1319, but the properties have not been,
developed, A small quantity was obteined at Wheatland, Platte County, in
1920, Chrysotile has beéen found: in several other places, but most of the
occurrences tnroughout the State are relatlvely lov—grade, short flber

Other cccurrences.—Although anphlool is the orevalll a_tyue of
asbestos in North Carolina, chrysotile also occurs in several places.
Chrysotlle veins 2 1nchee wide were found nea:r Worth Wiliktesboro, Wilkkes
Ccunty; in 1902. ‘An opencut 100 -feet: Iong was made, but no- production has
been reported, Another occurreénce has been 1oted 2 mlles west. of’Sp“uce

Pine, Yancey County, <+ & «i.n oDl
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A deposit near Round Hill, “Loudoun County, Va., was reported: f#n 189M
Small stringers of asbestos 21so occur in mossive serpentine near Great
Falls, Fairfax County. ‘

Chrysotile was found in 1902 near Isiwemins, Marquette County, Mich.,
and some develomment worlz was done. '

égnhibolg

California.-Small depocits of amphibols asbestos occur in many places
in California., Until 190%5 the limited production from many counties was of
the amphibole variety, A slip-fiber aatuonihyllite was mined for several
years in Shasta County, but no activity hac been noted since 1523. A small
output was reported from Kern Sounty in 1¢28. There is no prospect at
present of the inﬂus+ry attainirg immortence,

Georgia.—Georgia has been the most consistent nroducer of amphibole
asbestos of any of the States., The largest gquartity has been obtained from
denosits on or near S=11 Mountain in the vicinity of Helen, Santee, Cleveland,
and Nncoochee, White County., These deposits have produced with some interrup-
tions since 1894 and possibly in a small way during earlier years, The
asbestos is of the mass—fiber anthophyllite type. It is claimed that 90 to
95 percent of the roclz quarried is fiber. The best asbestos is near the
surface where weatliering hac made it soft snd flexible. The solid, unweathered
rock is less desirezble and requires different treatient. Resources of the best
fiber therefore are reletively limited, =n¢ most of the avanilable high-grade
material is exhausted. The fiber is wrepared for use in a mill at Gainesville,
about 27 miles from the devosits, It is emloyed principally for fireproofing,
for insulaticn, and in pain% manufacture.

Another production center of come irmortsice, particularly from 1924 to
1927, is Hollytrood, Habershsm County. The fiber, which occurs in a deposit
about 90 rect wide, is harsher and lecs siliy than that at Sall Mountain.
After much experimental worl: harmer-mill mzthods of fiberizing were intro-
.duced, and several grodes of asbestos were prepzred, The oroducts were sold
for heat insulation and es filler for composition flooring, plaster, battery
boxes, and rubber. Little or no production has been recorded siance 1927.

Trom 1923 to 1527 2 small output of anthonhyilite was revorted from a
-property on Bear Creel: 1. miles northeast of Statham, Barrow County. It
was used principally for {filterin: acics. B

Anmphibole asbestos dewocits at various other noints in Georﬂia have not
attained commercial importaace. Meny of tusm hieve beon described by Hopkins,

3/ Hopkins, Oliver B,, Asbestos, Talc, =~ni Soapstone Deposits of Georgias
Geol, Survey of Georzia ull., 29, 1914, pn, 142-189,
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Idaho.-A little amphibole asbestos has been mined 14 miles southeast of
Kamlah Idaho. It was used for pipe and boiler covering and in wall plaster
and paint, The deposit consists of brittle mass-fiber anthophyllite occurring
in lenticular masses, some of which are 200 feet long and 35 feet thick. 1In
1922 equipment was installed for sawing fire bloclks and insulating brick, but-
the project did not materizlize, No production has been reported since 1925,

Maryland.-Asbestos occurrences were noted in western Manyland as early
as 1883, but no production worthy of mention was recorded until 1917. 1In that
year a slip-fiber anthophyllite deposit was developed near Pylesville, Harford
County. The asbestos occurs in gneissoid schists that have been softened by
weathering, The veins generally are small, and the usable fiber is confined -
to a zone near the surface. The good asbestos extends to greatest depths
along shear zones where movement and pressure have been greatest. Mining has
been conducted to a deptir of about 50 feet.

The fiber isunuaslly strong and tough end is especially adapted to
making acid filters; therefore it is more valuable than anthophyllite from
other localltles._.It is prepared for market at a ‘factory at Woodlawn, a
suburb of ‘Baltimore. Before this deposit was disdovered supplies of acid—
filter fiber were obtained from Italy.

Noniana -A deposit of anthophyllite asbestos, said to be extensive, in . -
Gallatin County about 17 miles south of Gallatin Gateway is worked for 2 ,
small production of 1nsu1atin5 material; The fiber occurs in a dense, hard g
form’ but breaks ‘down remully to a soft, fluffy mass. Occasional pockets and ;.
lenses contain strong, silzy fiber much of which is an inch or more in. 1enbth.
It is of spinning quullty and is the only amphlbole of such grade 1n the
United States lmown to the Bureau, .

A small shipment of anthophyllite was recorded in 1928 from a pronerty
on Rainey Creelz 7 m11es northeast of leby, Llncoln County.

Oregon.-31xtyffour tons of anmnlbole asbestos produced in Oregon were
sold in 1892, In 1917 a small mine was operated a few miles north of Mount
Vernon, Grant Céunty. Asbestos occurring near Hereford, Baker County,.was
described in 1922 as a soft, long-fibered tremolite, Development worlk on
the property was reported in 1925, and in 1926 a 310-foot tunnel was driven.,
A small production for experimental purvoses was reported in 1929.

Virginia.-Anthophyllite asbestos occurs about 12 miles south of Bedford,
Bedford County. The prevailing associated minerals are hornblende and oljvine.
Unlike the mass-fiber deposits of Georgia and Idaho the best asbestos is the . :
slip-fiber type, occurring in veinlike masses occupying shear’ zones. ‘Several
veins have been noted, and one 18 inches thick supplied considerable fiber
from 1904 to 1911. A mill for treating the asbestos was erected in Bedford
in 1903, The available supply is probably small, as very little has been
produced since 1911, A small quantity has been used in the manufecture of
Tenax, a preparation used by dentlsts. _ .‘7-
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A deposit of s11p—f1ber amphibole occurs also at Rocky Mount, Franklin
County, A shaft was sunk to a depth of U0 feet, and 40O tons were obtained
from this mine in 1907. ‘

Washiggton.—Amphibole asbestos has been mined near Pateros, Okanogan
County, for use in paints. - A small production also was reported in 1930 and
1931 from Burlington. The material was used in boiler cement, roofing, and
acoustic plaster. Undeveloped deposits have been noted at many other points.

Other occurrences.-Many other occurrences of amphibole asbestos were
known from 1880 to 1905. The following localities, mentioned in early
records, evidently had small.importance as sources of supply: Staten Island
and Long Island, N, Y.; New Brunswick, N. J.; Media and Colerain, Pa.;
Lawrence County, S. Dalz,; Stevens Point, Wood County, Wis.; Pickens, S. C.;
Baraga County, Mich.; and New Hartford, Conn,, where a small mill was operated
in 1903. From 1901 to 1906 a small outnut of asbestos was reported near
Dalton, Mass. It was first thought to be chrysotile but was identified
definitely as anthophyllite in 1906, Numerous small isolated devosits of
amphibole asbestos have becn reported in Ashe, Avery, Buncombe, Jackson,
Macon, ‘Maywood, Mitchell, and Yancey Counties, . C, Several small mills
have been built, but vroduction -has been insignificant. Blue asbestos
(crocidolite) occurs at-Beacon Pole Hill near Manville, Providence County,
R.I.,, but not in commercial quantities, Armphibole asbestos of uncertain
quality has been found on Admiralty Island and at Chitina on the Copper
River, Alaska,

PRINCIPAL FOREIGN DEPOSITS
Canada

‘The asbestos denosits in the Eastern Townships of the Province of
Quebec, Canada, have been famous since 1878. They are situated 100 to 175
miles from Montreal and somewhat nearer Quebec, occupying a stretch of high
ground known as the Wotre Dame Hills - an extension into Canada of the Green
Mountains of Vermont. The hills continue northeastward to the Gaspé
Peninsula, and serpentine is exposed in many places throughout their length.
Commercial asbestos occurs in two places, the Thetford Mines district, _
described later, and the Eden (Vt.), district, which has been covered in the
discussion of domestic deposits,

The Quebec arez, about 70 miles long and o maximum of 5 or 6 miles wide,
lies between Danville and East Broughton. Within this section are six
producing centers - East Broughton, Robertson, Thetford Mines, Blaciz Lake,
Coleraine, and Daﬁ ille. The zeology of the district has been covered in
detail by Cirkel. The asbestos, a chrysotile of exceptionally high quality,
occurs in serpentine that forms part of a great belt of basic intrusive rocks.

_/ Cirkel, Fritz, Chrysotile Asbestos - Its Occurrence, Exploitation, ,
Milling, and Uses: Mines Branch, Canada Dept. of Mines, 2d ed., 1910,
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Slip fiber occurs prominently.in' the East Broughton:and Robertson areas,.
although little is found in the rest of the belt where cross~fiber veins -
traversing the serpentine irregularly abound. Veins of the latter "type
range from mere threads to several inches :in.width.- The widest. ¢ross~
fiber veins occur in the Thetford Mines area. - Width of veins is important
because it governs largely the.fiber lenzth. -Asbestos from the larger valns
is not passed through a mill but is hand-cobbedi It is knowa as "crude '
fiber" - tne highest grade of spinning fiber produced. "Milli fiber" is

that obtalnea by mechanical separation in mllls. :

The percentage of fiber in the rock is low. According to Rossil
6,208 ,970-tons of rock were mined in 1929.and total fiber.recovery (exglud-
ing asbvstic) was 311, 204 tons., ' The yield was 5 percent of the total rock
mined and 7.7 percent of the rock milled. The value of the asbestos re-
covered was $2.12 per ton of rockz mined and hoisted, Fiber classed as
crude constituted only 1} percent of the asbestos recovered., The outnut
of spinning fiber, including crudes and the highest-grdade mill fiber, was
24,415 tons (7.8 percent of the gross yield). Figures for other years
vary little firom those given ahove, The average recovery of fiber from
milled rock is about .6 percent. Although Cangda produces substantial quantities
of spinning fiber consiferably more than 90 percent of its production consists .
of the shorter (consequently relatively cheap) grades for which, fortunately, -
an extensive market exists in the United States.

The reserves of asbestos in Quebec are very large. Some of the workings
are more than 400 feet deep, -and core drilling has revealed an abundant supply
of fiber at depths of more than 1,700 feet as high in quality as that near the
surface., : '

The following table, compiled.partly by Fisher, shows the annual ?roé
duction and value of asbestos in Quebec since the 1ndustry was Ilrst estab- -
11shed

5/ RosS;, " J Gﬁ, Chr}sotlle Asbestos in Canada" Mines Branch, Canada Dept.
of Mines Bull. 707, 1531, table 1, p. 60. )
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Annual production (shivments and sales) of asbestds in Quebéc;'l'STS-l%ay

Year Production Total value " Aversse value per ton
1278...... .. 50 - - - - - -
1879 .ven... 300 $13,500 $65.00
1880 . eeenn. 330 21,700 65.00
1631,....... 540 35,100 65.00
18520 0 eenn . 810 22,650 65 .00
188300 nennn. ?pﬁ S.ZSO 2.0
130, 1,141 75,007 5.81
1835, .. ..... 2,40 145, 458] 58,57
1886, ... ..., 3,458 205,251 9.55
1887 ....n.. . i,619 226,975 19,55
1888........ L Lok 255,007 H7.90
1885 ...t G,113 25,55k 69.77
%ggg........ 9,8?3 1,370,240 128,82
Ceeeen. G,2 959,873 107.7
1892, ..... .o 6,082 290,k52 64,1
1893........] = 6,331 710,156 48,99
1890........ : 7,%30 ﬁgo,ggg 25.1
1895 . iiuss 8,756 763,175 2.0
1896, 0auea |- - 10;392 23,055 38,84
1897 veievees| . 13,202 759,523 30,26
1838.....0..]  15.873 196,340 31.2
1899 .cveinns 15,571 581,667 3743
1900........ 21,408 713,415 33.60
1901........ 33,406 274,315 - 28,70
1802........ 30,53l ,101,870 37492
1903 ..., eas | - 29’ﬁ61 916,970 31.3&
1904 ... ueue] . 5,479 155,570 33, g
1905 c0ceenns 1€,260 L756,450 30,1
1906........ 61,575 143653 3#.&6
1907 eivennss 61,935 455,915 39.02
1908........ g?,lﬁ7 551,525 35.16
1909........ 1,365 246,534 25.35
1910........ 30,605 667,%2) 33,10
1911........ 102,22ﬁ 025,395 259,60
1912,. 0000, 111,175 059,084 27452
1913 c00innne 136,609 20,50k 28,0
1 1n0.l00.‘. 10 9h01 6F’J}ﬂ 2 ‘g
1915.. 000000 1150115 14463 31,

1 1 ssesc 00 e
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Until 1891 virtually the entire Canadian output was .crude fiber, but ..
thereafter both crude and milled asbestos were produced., This change in the
character of products is reflected in the lower average value per ton begin-
ning with 1892. The exceptionally high average values from 1918 to 1920 -may
be attributed to the sbnormally high prices obtained for crude fiber on-..
account of war conditions. Crude no, 1, for example, sold for more than:
$3,000 a ton during part of this period. e

The Cgnadian deposits occupy an exceptionally favorable position, as
they are within easy reach of extensive markets in the United States. .The
Quebec industry doudbtless will maintain its advantage indefinitely .in .the
short-fiber market, because high freight charges on relatively low-priced -
products discourage transoceanic competition. The future of the spinning-
fiber industry in Canada is not so bright, because the price per ton of
this type is high enough to zive it a world-wide market range, and competi-
tion with South Africa anﬂ:Z?Qviet Russia has become increasingly severe.
As early as 1919 the writer{/ pointed out the danger to Canadian supremacy
in United States marlkets of increasing imworts of African fiber into this
country, but it was not until:5 years later that active stews were talzen by
the industry to meet this competition by consolidating corpanies and exercis-
ing economies in mining, menufacture, and marketing. Such consolidations
and cost reductions were forced upon the industry by economic conditions,
because with the loss of markets to African comvetitors the struggle for
diminishing trade led to priceé-cutting that was carried to a point where .
several companies were reduced to bankruntcy, and the margin of profit
obtained ‘by any company was extremely small., Since then the industry has
been established on a bLetter competitive basis, but with the rapidly in~
creasing odtput of Russian mines and the concentration of Thodesian pro-
duction in the hands of one powerful company, forecign competition is still
a serious problem for nroducers in Quebec whoec mines supply substantial .
quantities -of spinning asbestos. Canada made gredt progress toward placing
her products on a better merketing basis by establishing in 1931 a uniform
classification of asbestos. e

From 1916 to 192l some interest was aroused in the development of an
asbestos industry in Ontario.: Good-quality chrysotile was obtained at two
points in Doloro Towmship south of 'the gold-producing area of Porcupine.
A maximum production of 172 tons valued at $91,900 was recorded in 1924,
The plant was later dismentled, and no subsequent activity has been Tre-
ported except the sale of 2 tons valued at $501 in 1526,

Occurrences of chrysotile asbestds-of'good quality have been reported

locality proved to be weal, brittle amphibole,

Although most Canacdian asbestos is‘eﬁpdrted the manufacﬁure of ‘asbestos
procucts within the country is assuming increasing importance. Bgfdné_lﬁZl,:-

...... .

1/ Bowles, Oliver, Minera1<Industry_during:1919~(chapter on Asbestos)s .-
- McGraw-Hill Book Co., New York, 1320, »p. h1-42, L
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only 1 company manufactured asbestos products in the Province of Quebec; by
1923 there were 3 plants in Quebec and 1 in Ontario; and in 1932 there were

5 plants in Quebec, 6 in Ontario, 1 in Mova Scotia, and 1 in British Columbia,
Products manufactured in 1932 were valued at $1,067,801 compared to a maximum
of $2,301,924 in 1930. '

Rhodesia

The growth of the asbestos industry in Rhodesia has been almost
phenomenal, From an initial output of only 55 tons in 1908 it reached a
maximum of more than 42,000 tons in 1929, when of all the minerals produced
in the country the value of the output of asbestos was second only to that’
of gold. Annual production since the beginning of activity is shown in the
following table, ;

Annual nroduction of asbestos in Rhodesia, 1908-33

Year Short tons Value .|| Year Short tons Value

1908 55 £ 552 1921 19,528 £ 795,698
1909 272 2,722 - 1922 14,249 577,699
1910 332 . 3,320 192 20,364 626,898
1911 460 6,397 192k 26,141 603,423
1912 . - - 1925 3k,3k49 765,926
1913 290 5,22l 1926 33,34l - 726,835
191 ugy 8,612 1927 33,176 794,215
1915 2,010 32,190 1928 39,960 970,327
1916 6,157 99,059 1929 2,634 1,186,627
1917 9,562 189,890 1930 37,765 1,070,847
1918 | 8,574 158,68l 1931 oL, ol2 386,494
1919 9,798 k25,240 1932 15,766 - 197,092
1920 18,823 459,572 1933 30,182 555,993

The fiber is of the chrysotile variety occurring in serpentine, It is
similar in character and occurrence to that. found in Canada and Soviet Russia.,
There are three producing districts - the Bulawayo, the Victoria (Mashaba),
and the Lamegundi - 211 in southern Rnoaesia. Uenosits in other localities
arc known but have not attained commercial imvortance,

The Bulawayo cistrict is the most important. Its largest mine, the
Shabani, opened in 1915, is a prolific producer, providing in prosperous years
as much as 1,200 tons of fiber a month. Other important mines in the area are
the Birthday, the Nil Desperandum, and the Pangani. The Croft mine at
Filibusi has attained some importance, .

1780 - 11 -~
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mhe asbestos deposits of the Shabani area occur. in the central part of
& serpentine mags about 105" mlles Jong and 1 to 3 miles wide., The zone of
‘flber—bearlng serpentlne has 'a 1ength of 2 or 3 mlles and a maximum width
. of about 200 yards, The' serpentlne resulted from alteration of dunite,
probably under tie influence of a granite intrusion. Ore reserves were
estimated at 7,000,000 tons in 1928, The fiber, waich occurs in seams as
much as 6 inches wide, is rarely more than 3 inches long because one or
more longitudinal partings occur in most veins, except those that are quite
narrow. -

For many years the dlstrlct was nandlcanned seriously by dlfflcult
tranqnortatlon UOO wagons and 7,000 oxen were used for conveying supnlles
and v»roducts many miles over poor roads, In 1928 this hindrance- was overcome
when a 63-mile railway from Shabani to Somabula was cormpleted,

Rhodesian production began in the Mashaba district U6 miles east of
Shabani and 26 miles west of Victoria, The principal mines, the Xing's
and Gaths', have been large producers for many years., The fiber is similar.
- in occurrence to that of the Shabani area, A small productlon has been
recorded from the Ethel mlne in the Lomagundl district more than. 200 niles-
north of Victoria, Here flekible and brittle fibers occur closely associated,
and -their separation- requlres a comnlex mﬁlllng system.

N

In Rﬁodeela the percentaée of lonazflber'lg relatlvely high; it is
estlmated that 25:to° 30 percent of the fiber produced may be classed as
spinning grade, v'herea'~ only .about 7.8 percent of the Canadian output is
cf this grade, The dif fe;ence, nowever is not as great as-these figures
indicate, because lar"e quantltles of shorts marketed in Canada are Tegarded
as waste in nhodeSLa.

Highly eff 1cient mills for treatlng thae flber are operated in con-
Jjunction with the larger mines, In 1529 all the impdrtant mines were con- '
solidated under & single co:pany, The 1ndustxy is thus placed in a strong.
competitive position and before 1930 was highly prosperous, . Profits: of ’
the largest company were 20 nercent from 1925 to 1927, 25 Uercent in 1928,
30 percent in 1929, 11% percent in 1930, 5 percent in 1931, 34 percent in
1932, and 5 percent in 1933, Most of the fiber is exported to Europe and
America, chiefly by way oi- the port of Beira, Portuguese East Africa,

Owing to the remoteness of tne -rezion from consuming cénters only the
'splnnlng- and hlgher-brade mill.fibers are sold. Medium grades classed - ‘
as’ shingle stock.are sold pr1nc1pa11y in Furope and :Australia for bulldlng‘f'
purnoses., Very little Rhodesian- asbestos of lower grade than spinning

stock reaches the Amerlcan market

~ The advantage of unlfled control was demonstrated in 1931 wiaen
_ranldly increasing ; exnorts from Russia, combined with decreasing: demand
throughout the. World threatened the continued prosperity of the- Rhode51an: ;
industry. Turner & Hewall, Ltd., who control virtually the entire dutput
of Rhodesia as well as a large part of that from the Union of South Africa,
negotiated an agreement with Soviet Russia whereby a fair proportion of the
Continental market was preserved for each.
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Union of South Afr1ca

More zinds—of asbestos are producecd i -the Union of South Africa than
in any other country in the World. Elue arbestos (crocidolite) is produced
in large quantitiés in the Cape of Good Hopej chrysotile and tremolite are
mined in small quantities in Jatal; wahile three varieties - chrysotilo,
crocidolite, and amosite - ere mined:in“thO‘Transvaal.v“As the last-two
varieties mentioned are produced commercielly nowherc else in the World,
it is interesting to review the guantities zold in South Africa durlnb '
recent years. Thu following table chows ﬁroductlon by .kinds,

i
Production of asbestos in the Union of South Africa,
by kinds, 192633, in. short tons: '

7

Rina | 1926 | 1927 | 1928 | 12y | 1s30 | 1931 | 1932 | 1933

P

Amosite.....| 2,940} 5,093| 6,748| 9,260] 3,281| 2,087 1,391| 3,090
Blue asbes-. . | .
tos........ Y,024! u,87 5,144 6,030

BT 35,4811 3,651 2,964| 3,225
Chrysotile..| 7,173| 12,174| 12,162| 17, 7D7"1o,5

1
9l 9,938 1,115 95512

Total 14,097 2é.1uo’ 24,054 33,0371 19,281]:15,676| 12,070| 15,887
., H I ' .

'The output of amosite recorded in the ioregoing table isg exclusively from
the Transvanl; the blue variety comes principnally from Cane Province with minor
quentities from the Transvasl; while the chrysotile originates almost exclusive-
1y in the Barbcrton district of the Transveoal, o

The follovlng,table shows aniual production by provinces from 1910- to 1933.

1780 S
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Production of asbestos in the Unlon of South Afrlca,
by provinces, 1910-33. i short tons—/ ;

an . S

Tour | et | mrasiasl | oNawl | Total | Vale
19102/ .., 630 CL1100 693 | £ 10,801..
1911,..,. 1,254 _— 1,267 20,893
1912...., 1,217 SN e - 1,220 18,882 .
1913,.... 938 o e e 2l e 962 16,028
191k..... 1,160 1. 30 .. — 1 1,190 20,087
1915..... 2,083 : 56 - 2,139 | 35,899
1916....." Y,o28 |, -7 . hor el b Lese 83,070. -
1917.....| 2,999 | 3,093 .| . 28 | .6,220 | 87,364
1918.....|  ——=—- e — 3,674 54,037
1919.;;... 3,204 . | H 631 .. .98 b 3,933 | 66,426
1920.....1 3,526 L 3.5 b5 L7012 | 114,195
1921.....' ar | 1,593 |62 55122 | 103 ,067
1922....., 2,991 - 1,392 0 | .. 6. .| k4,38 ‘| 81,230

- 1923..... | 4,317 L,o16 .~ | . == 8,393 .| 121,U453
1924,.... 3,001 | . 4,2uU0 -~ 5] 110,075
192524, 2,540 C 7,828 | e 103168 | 152,115
1926++... 3,993 : 10,104 . . L e— 14,097 .| 216,466
1927 .00 L, 827 017,313 — 22,140 343,301
1928 ..., 5,078 -18,976 T —= 2U, 054 - 99,550 .
1929.....| 6,030 . Loo26,984 ) o o2Ee i 33,037 . 97,393
"1930..... 5,481 . 13,800 ¢ S 19,281 .| 340,795
1931..... 3,651 . 12,025 ¢ - 15,676 2l6,583
1932.....| 2,964 9,106 - 12,070 116,401

+1933.....| - 3,225 | w662 - | . -~ | 15,887 | 197,120

l/ Fizures for 1910-17 from Asbestos in the Union of South Africa: Union of
So. Africa Geol, Survey Mem, 12, 1918, p. l}M; figures for 1918-3%2 from
statistics of U, S. Bureau of Mines,

2/ Iast 7 months,

Cape of Good Hope

The fiber resources of Cape Province consist of crocidolite (blue asbestos),
the exploitation of which begzan about 1893, Asbestos occurs in northern Cape
of Good Home in an extensive belt of banded ironstones of sedimentary origin
stretching from 2 point 20 miles south of Prieska northward beyond Kuruman for
a total distance of about 240 miles, The maximum width is about 30 miles, The
lavender~blue crocidolite occurs in interbedded cross~fiber veins which are
widely distributed throughout the entire length of the belt. Many workings
have been opened near Prieska and in the Hay and Kuruman districts. Asbestos
is obtained from numerous small pits and from several large underground mines.
The fiber ranges from less than 1/2 inch to 1 or 2 inches long, rarely attaining

. . g
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a 1e§§th of Y inches, The proportion of spinning fiber is relatively high,
Hall®/, who has written a detailed report on the subject, states ‘that 6h
_percent of the fiber produced by the leadinz company in 1917 was spinning
grade., A highly silicified, pale~brown, semiprecious variety kmown as
"tigereye" or "cat's eye" occurs in smell quantitics in the Hay district.

The area is so large and fiber veins arc distributed so generally
throughout it that reserves are doubtless very great. Transportation is
difficult, as the nearest railway line is 100 to 130 miles from the workings.
Much study and experimentation have been devoted to fiberization and prepara-
tion of blue asbestos, with the result that it is used extensively in Europe,
but generally it has not been regarded with favor in America. It.is applied
to both spinning and nons»inning uses. : o

Transvaal

Chrysotile

Carolina district.~Asbestos was first »Hroduced in the Transvaal about
1905. from a deposit of chrysotile east of Carolina., In orizin and occurrence
it is similar to that Ffound in Arizona. Cross-fiber veins occupy a 5-foot
zone of altered dolomite overlying 2 diabase sill., The veins are parallel
with the bedding, which dips & to. 15° northwest, From 40 to 60 percent of the
fiber mariceted is over 1 inch long; that less than 1/2;inch long is rejected.
Mines have.been operated at various times, but production has never been large..

Barberton district.-In 1918'H3113/ directed attention to a chrysotile
deposit near Barberton in eastern Transvaal, but serious development did not
take place until after 1921. The deposit occurs in a belt of serpentine
bounded by quartzites lying about 3 miles from Kaapsche Hoop and 18 miles by
road from Godwin River station. The asbestos~dearing portion of the serpentine
has been traced for a length of 3 and a width of 2 miles. TFurther exploration
may cxtend its boundaries considerably. The most productive fiber belt is 5
to 7 feet thick and dins 10 to 20°. The upner 2 feet, termed "ribbon rock",
contains numerous parallel seams of short fiber, The lower 3 to 5 feet
contain fewer and thicker seams, which furnish fiber up to 6 inches long.
Fiber-bearing rock is not counfined entirely to this belt but extends above
and below it- Uhderground mines have been developed extensively near both
the eastern and western ends of the 2-mile zone. The fiber is of high quality
and easily separated from the massive serpentine. '

The asbestos content is unusuelly hign, the fiber in certain sections of
the face attaining 33 vercent of the total roclk mass., In 1926 it was reported
that the fiber yield was 22 perceant of the roclkt mined, Furthermore, much of
it is long enough. for spinning, - A close estimate of the output from one of
the mines during 1 month in 1923 11dlcated that 28 percent of the fiber pro-
duced. was over one half 1ncn long. _

8/ Hall,. A L., Asbestos in the Union.of South Africay Union of So., Africa
Geol, Survey Mem, .12, 1910 »e'59.
9/ Hall, A, L., Work cited.
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" For some Jears the products of the mlnes were hauled in ox-and-mule wagons
18 miles to Godwin. River station, The completion in $1929 of a 5.9-mile aerial
tramway over a. 2, 000~foot eecarpment to Elandshoek ngdde possible a reduction in
haulage Gost to aboqt one ei‘hth of the amount formerly paid. From this point
the asbestos is carried by a short rail haul to Lourenco Margues, Portuguese
East Africa, the port of shinment.

The extent of the area, the hlbh percentage of fiber of superior quality
in the rock, and the.easy access to a seaport make the Barberton district one
of the most 1mnortant asbestos centers in the world, The development of mines
in this region is reflected in the rapid increase in production of the Transvaal
beginring in 1923, a$ shown in the table of productlon in the Union of South
Africa by nrovinces .

Amosite -

This unique variety of asbestos occurs most prominently rnear Penge about
30 miles north of Lycenburg in northeastern Transvaal, The belt extends from
the StoelDoort River n01thmestwa1d along the basin of the Olifants River,
thence westward to Chunieepoort The asbestos occurs in cross-fiber veins
interbedded with siliceous ferruginous slates associated with 1ntrus1ve
diabase sills. The principal mines, the Egnep and Amosa, about 1% miles
apart, are situated near Penge. Fiber is obtained from surfece workings and
from several levels underground. A number of smhller nines and open-pit K
worlrmge have been operated in the wéstern part of the belt near the Malips
River, The fiber veins show remarkable continuity over long dlstances, and
reserves are exten51ve.

The most notable feature of the agbestos is its len.gth which attains a
maximum of aporoximately 11 inches and averages about 6 inches for the
commercial product. When the material was first marketed difficulties were
encountered, because . stand.ru equipment for mamifacturing asbestns products
was- not well—adapted for fiber of such great length, With subsequent adgust-
ments the material was prepared extensively for spinning, megnesia plne
covering, and manufacture of other asbestos products.

The future of amo ite ig uncertaln. The clalm is made that the relative-
1y larze production recorded *or 1928 and 1929 was stimulated chlefly by a
shortage of chrysotile, As a s1m11er shortage is unlikely to occur again for
many years, future activity in the amosite fields will depend primarily on
the serviceability of. this type of flber.

'

Croc1d011te ,'

»”

. Crocidolite occureiin'the western part of the amosite belt ~ a région
designated as the Pietersburg district., It is associated closely with -
amosite, both varieties being obtained from some of the workings., Theé blue

“asbestos is ¢btained cgiefly from open pits near and east of the Malips ..
River, The maximum length of Tiber is ahout 3 inches. Production never has
geen large, In 1928, the last year for which it was recorded, the output was

6 toms, -
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The most important asbestos deposit in Natal 1s 1n the Tugela‘River .
ValleJ east of Krantzxon, Zululand, C;ryqotlle as bestos occuxs here dn Lﬁ..:B:

_____

Most of the flber is short and inferior, Productlon‘since 1910 has ramg@dJﬁ itk
from 2 to 62 toms a a year. ey gl d

‘A devosit of brittle tremolite asbestos hrs been worked near the Hlip
River U5 miles from Dundee - a region where transportation.is -yery-difftchlt,
The small amount of material obtained was used for the manufacture of asbegtos’
brick and for insulation, ‘. e 3 %

be o

Soviet Rusuia

Before the World War Russia ranlzed next to Canada as an asbestos-producing
country, During the revolutionary period the industry was almost at a stand-
still, but since then it has been revived on an exten51ve scale, S

The asbestos-region providing the major part cof Russian nroduction-
comprises what is lmown as the Bajenova disirict in the Urals. Principal "
production is at Asbest, about 90 kilometers northeast of Sverdlovsi
(Ekaterinburg) Minor production in this district is obtained from the
Alapaevsk area in the north and from thaz Wsvianslt area in the northwest., The.
largest mine in the latter is the Kramouralsk. Outside the Bajenova district
the only notable production is from Minucinsk on the Yenisei River in eastern
Siberia near the Mongolizun border. Here the deposits, said to be of the
same general character as those of Arizona, have been worked in a small way,

a prodmetdon of 1,1S0.tons being reported in 1905, Asbestos also occurs in

serpentine in various parts of the Altal lMiuntains southwest of Minusinsk.

A small output was reported from the Xatun River district from 1907 to 1909,

Deposits occur in otlier perts of Puﬂs ia but have not yet attained commqrclal
importance. -

At Asbest in the Bajenova district, wh.ere the asbestos industry is now
centered, 20 or more open. nits are worked, They have been under control of
the Statelelnce 1918 end have been operated by the Uralasbest Trust since
1921, Asbestos was first discovered here nbout 1710, and systematic develope
ment under direction of Barou Girard began in 1885, The asbestos-bearing
serpentinized intrusion is about 21 zilometvers long and 200 to 1,200 meters
wide. It consists of neridotites, whicl -re bounded by schist or slate on
the west and by granite on the east, The asbestos is confined to ellipsoidal
masses of serpentine, some of which attain o largth of 3,500 feet and a
width of 1,000 feet. The highest vercentaze oi asbestos is found in the
central parts of these masces. The cross—fiber veins generally run north
and south with a vertical dxp. Slip fiber appears in places. Russian
asbestos usually is regrréed as being hisher in iron that the Canadian fiber,
but Ru Keyser has nointec ou’ tiat Canadian asbestos is high in ferric

10/ Ru Keyser, W. A., Chrysotile Asbestos in tlie Bajenova District, U.S.S.R.:
Eng. and Min, Jour,, Auzust 193%, ». 333.
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iron, whereas in the Russian fiber ferrous iron predominates. This probably
accounts” for the greatér discoloration of the Ural asbestos upon weathering,
Russian agbestos deposits have a comparatively shallow overburden and are’
therefore weathered quite extensively, which may account for the somewhat
harsher- and less: sillcy condition of the fiber comvmared with the Canadian,
Asbestos occurring below the 50-foot level more nearly resembles that obtained
in Quebec. While the percentage of spinning fiber in the Russian deposits is
a lidvtle higher than that in the Canadlan, ‘the percentabe of total commerc1a1
fiber is about the same, B :

Exten51ve and systematic core-drilling indicates a reserve for the
entire Bajenova district of more than 3,000,000 metric tons of fiber within
50 feet of the qurface. This estimate is based on only a 2-percent recovery;
with a probable Yi-pereert recovery this quantity would be more than doubled,

-:As the deposits extend far below the 50—foot level it is apparent that the
.reserves are very great

Before the revolution crude methods of mining and flber recovery were
practiced, and only the longest grades of fiber - crudes, s»inning, and
shinzle stock = were recovered.  The overburden is thin and was removed by
hand methods until recent years when power shovels were introduced. Ifuch
of the upper rock is soft enough to be mined with picks and. shovels, Before
1929 mechanical methods were confined to drilling, but since then cableway
hoists and power shovels have been used. Before the advent of mechanical
mining mach of the concentration also was accomplished by hand methods. As
the flow of water is heavy below the H50-foat level the workings consist 2
principally of brioad shallow open pits, although some underground development
has taken place. A natrrow-gaze railway was built from Asbest to Bagennva
(34 km) in 1927, maklng possible more 1ntensive develonment

There are three major groups of mines in: this district., The most
northerly, Xnown as the YProletariat", produces shorts almost exclusively.
The two major producing groups are the October (central) and the Ilyinski
(southern), Several mills with very crude equipment have been operated for
many years., Since 1931 newer.and more efficient mills have been built, and -
new equipment has been installed in some of the old ones, A:large asbestos-
products industry has been established iu Russia, and crudes ané.spinning
fibers, which in former years constituted a large part of the output, have -
been supplemented by mill products similar to those produce__7n Canada.
Mllllng methods have been described in detail by Ru Keyser

Russian production of asbestos has 1ncreased from 8,744 tons in 192M
to about 26,500 tons in 1928 and to more than 64,000 tons.in 1931.. This 35
great ;increase ‘does not affect world markets’ as.much as might be expectedyc -
because increaslnsly large quantities are uséd for home conswption, 'Accord-
ing to recent figures__/ the percentage of Rus51an asbestos exported dropoed-

11/ Ru Keyser, W. A.,. “Asbestos Milllng in the Urals. Enb. and Min.. Jour.,A
~Qctober 1933, pp. " 415-19, : S
12/ Economic Review of the Soviet Union, Oct 15, 1932, p 365 .

1
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from 51.1 in 1922-23 to only 20.5 in 1931, This condition reflects the .
rapidly expanding manufacture of asbestos products in Soviet Russia. However, -
these figures tell only part of the story, for they do not indicate the per-
centage of spinning and higher-grade mill fibers exported. The 50 to 80 per-
cent of the production remaining in the country may consist larzely of the
shorter fibers which are of minor importance in world trade, )

Italy

Italy is called "the cradle of the asbestos industry" because the
mining of asbestos and the manufacture of its mroducts began on an industrial
scale in that country, ,Italy also is unique in that much of the fiber pro-
duced in early years consisted of tremolite, a variety of amphibole asbestos
little used elsewhere. 3Before discovery of the Canadian deposits Italy was
the chief source of supply of asbestos for both Burope and America, After
the Quebec deposits were developed the Italian industry experienced little
growth, Production from 1898 to 1931 is shown in the following table,

Annual production of asbestos in Italy, 1898-1931, in metric tons:

Year Tons Year Tons Year Tons
1898 131 1910 175 1922 540
1899 : 81 1911 170 192 1,538
1900 126 1912 169 192 2,160
1901 ou3 191 175 1925 2,105
1902 2y3 191k 171 1926 2,900
190 202 1915 163 1927 3.8’110
190 182 1916 82 1928 ,950
1905 220 1917 85 1929 2,8u7
1906° |- 209 1918 60 1930 . 851
1907 359 . 1919 98 1931 632
1908 359 1920 165 1932 1,284
1909 © 190 1921 420

One important deposit is in the Susa Valley region of western Torino
near the French border. Here tremolite asbestos, which is particularly
well-adapted to the manufacture of acid filters, is mined in the mountains
8,000 to 9,000 feet above sea level, A second deposit is along the Aosta
Valley near Ivrea in northeastern Torino, about 46 miles from Turin.
Tremolite asbestos has been mined in the mountsins in this locality since
1865, but there has been little activity since 1905. The fibers are long
and highly resistant to acids and heat, but owing to the difficulty of
separating them they are not: well adapted to weaving. A third source of
supply of tremolite asbestos is near Sondrio in northern Lombardy. This
asbestos also is a long-fibered variety similar to that of the Torino
deposits., o
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The Balangero mine situated in Torino about 20 kilometers north of
Turin has beer the chief producer during recent years, The asbsstos of
this district is chrysotile, the output of which was about 2,000 tons in
1925 and nearly 5,000 tons in 1328, the year of greatest productlon. In
1928 modern mechanical mining equipment was introduced, The fiber is said
to be inferior to Canadian chrysotile for spinning purposes. It commands
prices rangingz from $75 to $150 a ton and is used chiefly for the manu-
facture of artificial stone.

Asbestos was produced in Saroinla in 1926 and deposits are reported
in Corslca.

ItalJ is both an 1mporter and an exporter of asbes tos.A Praotlcally
all the.fiber required for textile use and considerable quantities.of the - -
shorter egrgdes are imported:’ while small quantitles of filter asbevtos
and other: nonsplnnlng grades are exported. ' ST

MIHOR FOREIGN DEPOSI;S

Asbestos den031ts of minor 1mportance are- covered in following pages
by countrles arranged in alphabetlcal order.s-~ :

e

AArgentl o 'E

Deposits of asbestos are reported at Alta Gra01a, Cordoba, Sierra de
la Cortadera, Mendozai Fiambala, Catamarca; ‘and in the Provinces of San
Iuis and 8an Juan. The fiber is said to be too short for solnning or.
weaving, ané production has’been very small, - The only available figures
show an output of about U? short tons in 1926 and of less tnan a ton in

1927.
hustralia - -

Western Australia.-Chrysotile asbestos of good quality occurs in
several places in Western Australia, The more important developments are
at Lionel in the Nullagine district, Soanesville and Cooglegong in the
Marble Bar area, and Roeburne in the West Pilbarra district. A small
production, ranging from 10 to 230 tons, has been recorded each year since
1920, Spinning fiber is avallable, and the oep051ts orobably are extensive,
The material appears to be of exceptionally high quality, as that shipped to
London in 1929 commended £ 120 to 15150 a ton. " A small shipment made in
1933 was valued at fLSO a ton.' o S

South Australia.—A promising depos1t of cr001d011te occnrs 10 mlles
north of Hawker, :about 248 miles north of Adelaide,. Apparentlv itiis
derived from magnééian-limestone., The maximum 1ength of. the fiber-is about
2 inches, but most of- $he asbestos is short and matted. . Two shafts 4o feet
apart have been sunk to a denth of 26 feet and connected with a drift.
Unfortunately, the ore body is faulted at the 26-foot level, and nothing
is kmown of its continuation., Bluish gray crocidolite occurs as bunches
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and veins in dolomitic limestone at Robertstown, 83 miles from Adelaide., It
is said to have excellent heat-insulating qualities., Other occurrences have
been noted at Kapunda, Truro, Mt., Balrer, Gumeracho, and Williamstown,

Chrysotile of good gquality occurs at Mimbric near Cowell. Veins attain-
ing a maximum width of 2 ianches appear in serpentine traversing marble.
According to report, the asbestos-bearing rocl would yield 0.5 percent crude
and 15 to 20 percent mill fiber., Annual production ranging from 5 to 21 tons
has been noted in South Australia for various years, - .

Queensland.~-Asbestos occurs in many parts of the Rodkhampton dlstrlct
but the deposits have not been fully explored, Chrysotile fiber up to 13
inches long of good spinning quality has been reported from a deposit near
Marlborough. A small quantity has been sold at 25 a ton.’

New South Wales.-A chrysotile asbestos deposit was worked in a small
way near Barraba for several years following 1618, Short-fiber chrysotile
occurs in a belt of serpentine about one half mile wide. The area is greatly
faulted, which makes mining difficult. A small mill similar to those in
Quebec was operated for a time, and fiber recovery is said to have been 5.75
percent of the rock treated. Crocidolite occurs near Gundagal and Broken
Hill, but the percentape of recoverable fiber. is sald to be low.

Tasmanla.—An occurrence of asbestos at Beaconsfield was discovered more
that 30 years ago, a production of, 200 tons being recorded in 1899, It is of
the chrysotile variety, occurring 1n irregular and noncontinuous veins in a
serpentine belt 2 miles long and 17 miles wide. The fiber rarely reaches an
inch in length; commonlj it is one elghth inch long. The asbestos-bearing
area is not very large, and the veins so far uncovered are too scattered and
irregular to encourage deep working., A limited nroduction.of asbestos of
fair quality is dossible. The fiber has a higher iron content than Canadian
asbestos, A mill for' ore treatment was erected in 1917, but very little
fiber has beén produced.

A promising deposit of asbestos in serpentine is_repofted on the wéstern
shore of Macquarie Harbor 16 miles south of Strahan. It is undeveloped.

Austria

Short-fibered amhibole, Imown 'as "microasbestos", is mined in Austrla
near the Hungarian frontier. It is mixed with both asphalt and concrete used
for road surfaces.,

Brazil

An undeveloned asbestos deposit of uncertain type is renorted near Rio
Branco, Pernambuco.
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"~ !Bulgaria .o R TS R AU S H N AR §

Amnhibole asbestos of the anthophyllite type occurs 6ver a large area in
the eastern Riodope Moufitains o6f southern Bulgaria. A" préduction lof ‘séveral
hundred. tons was reported unofflcially in 1933 R }3' 2 37?3N“~f' e

China R A A f.‘f.~1'v-"fl.‘iif Gy 2 bus

Asbestos, said to be of tne chrysotlle varlety, occurs in a number of
provinces in China, including ChikTi, Jehol, Chahar, Swiydan, Sheénsi;: Szébhuan,
Hupeh, and Kwangtunz. The Loiyuan mines in Chlnll probably'are the most im- -~
portant. The deposits cover 2 considérable area anc were worked by four @ -
commanies in 1927, Most of the product, part of which evidently:is .shinning - =~
grade, is shipped to manufacturing plants in Tientsin., Annu»sl production
does not exceed in'fé hundred tons. Asbestos mines abdut 5 millés from Chinchu,
Manchuria, have bBeen worked in a small way for more than 20 ycars. The output
has been shlpged to Japan. F -

‘Cyprus

The chief asbestos devosits of Cyprus occur at Amiandos ‘on Mt. Trobdos ' -
in the west—central area, A peridotite pluz consisting largely of olivine
is altered to serpentine on the periphery. Short-fiber chrysotile asbestds
occurs in the serpentine in irregular-¥eins which have a marxirmm thickness: &.:v
of about one half inch, Faulting and shearing evidently have exerted a -~ ~7J
definite influence on develonment of the fibrous structure. Tine asbestos:: e
content of the rock runs only 1 to 2 percent, The deposit is evidently

extensive, but no information on reserves is available,

Although the fiber is of the chrysotile variety it 1s too short for
spinning., Milled fiber is graded into three classes -~ standard, shorts, and = :-
fines., The standard grade, designated "shingle stock", is said to comprise -
about 90 percent of mroduction,

About 1925 an aerial roneway 18 miles long was constructed for conveying
the asbestos from Amiandos to the seaport at Limassol. The construction cost
was about £2,320 a mile. The cost of transporting asbestos by means of the
ropeway, including interest on investment and complete amortization of the
equivment in 10 years, was given as 6s. 9d. a ton, whereas motor-waZon or
animal-transnort formerly emuloyed on the 37-mile winding road cost 20 to
2bs,., a ton. . -

The industry attained considerable importance from 1926 to 1929, but
thereafter the demand fell off greatly, It is reported that operations
were conducted at a substantial loss in 1932, As there are no ‘local
asbestos-products plants the entire output is exported, principally to
Buropean countries, Ixports begen in 1906 Firures for tomnage and value
of exports over a period of years are shown in the following table.
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Asbestos exnorted from Cyprus, 1922-33%

Year Long tons + Value Year Long tons Value

1922 2,235 £ 22,899 1928 11,579 £ 231,692
192 2,115 57,115 1929 13,796 292,971
192 4,372 30,070 1930 5,400 116,092
1925 3,290 54,639 1931 3,571 66,381
1926 6,331 121,857 1932 1,600 27,214
1927 10, 90k 207,562 1933 1158y | -2ll

_j Flrst 6 months of 1933, as reported in Bull. Imp. Inst., London, vol, 31,
no. 3, 1533, p. 423,

Finland

Asbestos production is confined to a locality in Tuusniemi Parish, east-
central Findland, where 1,000 to 1,500 tons of ammhibole fiber are mined
annually, The material is used in a factory at Helsingfors for the mamufacture
of building materials and other asbestos products. A small quantity of
actinolite has been mined in northern Finland,

India
It is claimed that India has considerable undeveloped asbestos resources.
The most important deposits are in Saraikela and the next largest in Mysore.
No data are available as to type or quality.

Ireland

An asbestos deposit at Avoca, County Wicl:low, was reported in 1931, No
data are available oa variety, quality, or extent.

-Mexico
An unusually good sample of mountain corik - a variety of spongy, matted,
amphibole asbestos — was obtained by the Barcaun of Mines in 1931 from an
undeveloped deposit near San Luis Potosi. According to report, surface
exposures indicate that it is extensive,

Newfoundland

A deposit of chrysotile asbestos discovered near Port au Port is thought
to represent a continuation of the Quebec belt, No data are available as to
its quality or extent.
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