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Asbestos : Its History Mode of Occurrence,
and Uses.*

Ilv R. W. ELs. LL.D., , G.S.A.

'Ti tie casual observer it nuist abnost seemt like n prac.
îic.al applicationl of thue old saying about ' Carrying coal
to Newcastle," lu attemlipt to give a lecture ont asbestos,
before ste ieinbers of a society so thoroglhly conversant
% ili the feattires of this great industry as th e imsemiibers of

ste "Ashestos Club "tre c supposed to be. As, lowever,
y i have kindly invited nie to deliver the opening lecture
of tlhe course whiclh your association proposed tu carry
out, [ Nili eideavor (o place before yot 3ome facts pier.
taining tu this tuinerai which miiiay prove on intcrest, especi.
ally at the preselit titne, when asbestos is assumiimg so
pron.inent a place ini the commercial and indiustrial wvorld,
mocre particilarly as regards ils origin, ils distribution,
cmposit ion and tttility. But before doing so you imist

ertint lie t0 say a word or two in comîîmenidation of site
citerprise which has led to the establishing of su itiuport.
ant, aind, il is t be hioped, influential a society as thait
which I have tlie ionor to addrcss on this occasion ; at
orginizations, wiich, I fle assured, if rightly conducted,
wil ibe a power for good in the laind. So titany' new
features are rapidly coning to tie front in contection with
the mcsining industries ; so nîany iiprovenents are con.
stantly being male in imethods of mining ani in mininîg
la chgery by which hand labor is being rapidly super.
sded; somanychanges in the mning lans and reguliations
of the severai provinces arc being carried out or contemt.
plated, and so great are the changes in the mineral
mtarket, espsecially ins ste case of minerals so sparingly
dietminated as asbestos, that î. thoroughly or -init.cd

iy of ment, intimiately interested in ailithat pertains to
lite ouiput, lte economtical landling, the shipent and
ilhnnssate disposal of this substance, is almisost a absolte
nercsiy. To a certain extent somte of these points
are doutless iitended t be met by the establisi.
mtîttî of site ewly organized Gencrai 'Mining Associ.
ancon of the Province of Qtuebcc ; but while tihat
s c2ty should, fron the influential pesition of many
(if iIs ieibers, lie able to do mitch good by cailing
aetnttiit to and correcting legislation which imiglit be
hemlful ito the msining initerests of site province I large,
and by the reading and publication of papers bearintg upon
special sIbjects coninected thercwith, there is, inm a society
sich as you have so wisely inauigtrated, in lite very hear,
proiably, of the miost important ittining industry of this
'rositice, mutich work equaillyas important toi, b lone.

Work of this kind, such as you should, I hold, look carc
fully after and take into your consideration, eibraces not
"Inly le cndition of d t mines theinsclves, but the sani-
tary condition of your mining centres-often quite as
import:i.t a branch of iniiiing ecurioniy as the extraction
of a certain numbher of tons of ore. Who, for instance,
tenl yers ago, passing througli this section of the country,
one of te rouîglest, physically speaking, in tlie province,
and, ecept froms the mineral standpoint, of cotmsparatively
ule it value, woill have thought that, in a very years,
ich e.stensive mttining villages would have srtiing into

esistence. Aitd yet you are only on tie threshold of
lite industry. If the growth of your mining towns has
lien s rapid ils tet ycars in the nfancy of your develop.
mîtent, nihat will it bc in the next ten years, as your oui put
increases, and when tLt output shtould have reached a
fute or tenl-fold amtousnt. Hert then is welcre a club like
thi aIn mal e ils power felt for good-viz.: in the estabi.
hshmetint of strict sanitary regulatiois, in making dle
ir s iosion for the drainage, and for the moral welfare of
the plceI under your influence and control ; for if such
prnsontti is not made in tiie-and the sooner the better

iine casier -isith the rapid growth of your town and the
bi.ek tif a good water supply antI proper facilities for the
carryimg ol of the waste iaterial for your population, you
m1ay certaiinly calculate uîpon the usual wretched experi-
enW tf places which lack sucht sanitary appliances. Then
lltrt is site necessary protection against tire; in the con-
sttiit of a compfflete fire system, the buiding of
rewrvoirs for supply in case of sudden outlurst, the
olbtamintg of the necessary apparatus, and the placing of
suhr tire ftgiting appliances under proper msanagemtsent.
Wh o lu yous suppose wlivould be the ale of tie Village of
Tittrfrd should a fire break out at one end of the place,
%% oh a strong wind blowing thoighi the street, in the dry
linne! o)f sumtser? How much of the town would escape
desintution, and how mrany thousands of dollars' worth of

'iuable imachincry would lie destroyed? These questions
inay noct seem, in the plesent state of this industry, of
great motent to us, but they are, I hold, of the utnsost
itucjrta1nc, and this club of miining ien is the one insti-
tlion wshich can, by judiciously consulting on thse
suti , and by worktng together harnoniousiy and
symiatteally, do everything to avert possible disaster in
dit Ibrectioins specified.

lun there is tire social and mental inprovenent aspect
o i. h a club, one of very great value in a place like this,
n lier- ien of intelligence are thrown generally into sur-
r.oun, os not the most congenial, and when, uniess somse
su,- h weety exists, which provides for an interchange of
tithght nde comiradeship), ste tendency is to retrograde.
And tics isolation is one of the strong objections to lite in
a iicg camp. In the present case, however, fortunately
tih- l e'. ino necessity for such a state of things. In this dis.
tri c re a nuimber of ien wcl educated and imformed, not
on ml, elhe matters more directly pertaining to the work
iii tl1ni, but in the wider sense men who in the exercise
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of their profession of mining engineers anti mine managers by tlie pcopie of the island, and their extent is entirely, as
are faimiliar with mîany foreigt countries and have a large' yet, unknown. It cannîot, lowever, ie expected that this
store o! the most valuiable and iiiortant facts, connected seeming indifference will long continue, in view of tie
not only wisth the profession of mining, but of great enerai rap idly increasing deiand and contsequent advance in
iterest as well. iln such a club as this there shoutl never prces. And il is probable litai the lute is not far <listant
be a lack of subjects for discussion, nor a meeting which I when QueIec's greatest rival as a source of supply for
should not tte fuil of interest, for thîere is, as a rule, no asbiestos Will here lie found.
Ibodly of mlsen, professional or otherwise, in which one will While the mode o! occurrence of asbestos, and, to a
finc, or ouiglt n findt, aI iast, so great a Spirit of good limited extent, its uses as well, have beena known ton a few,
feilowsiip or ccî,namaraderie, and so spontaneous a feeling llroibabily for the past twenty ceituries, the discovery of ils
of give and take, as amsong our breîhîren of the mining Itruce cconsomic valite and of ils great commercial imlsport-
profession. As for their ho.spitality, that of the truc min. ance are iatters of quite recent date. Unier the gencral
mng tisais is too well known to recpure further mention, as teri " asibestos," we finin included several varieties of
personall, iany of us can testify nlot only for the msîinîing initerals, or of rock matter, soute of which present start-
centres of Black Lake anud Thetford, bu lit liainy other ling aind somsewhat ansomtalous features. l'or instance,
portions of the Dominiion. rncks as a rule, or the insgredients of minerai veins are

l'lhe Eastern TIowships of Quebec have for nearly li generall regarded as possessirg a weight or density
a cenury bceen known for their mineral wealth in soume several times greater than water, yet in une form, at least,
fort but the,coîuntry west of tie St. Lawrence iust hte of this mîincral, wc have a substiance so light that il will
given tte credit of having iad in active operation the first float rcadily upon water, aind has in consequence recived
gre; . indtcstrial works in this Dominion. 1 refer to tie the samue of mountain cork. To most people, also, in
Iuig estabilished irons smlielting forges of the Three Rivers speakinsg of rocks, inîserails, or ores generally, the ims.

district. presumaibly tie gold of the Chaudière River pression is conveyed tiat these are dense, ieavy bodies,
next came into notice, and vas mindit cfuite extcnsively which cal be crusled to powder with <hie proper applica-
forty years ago by (th DeLry anui other colpantics ons tion of suflicient force, yet here wue have a mineral whiclh
the tributaries o! that stream, while tite coppiger tuines eau lie pulled aipart with comparative case, teased out into
which u connection with ste asbsestos fort the principal filtre, and which thereupon presents the characteristic ap-
sources of mineral wealth at the present day for this por- pearaince of file finss silk or cotton, so utcch so liat i
tion of the province, were first brought inito notice about certain places this iateriai is familiarly known b>y the
site saie date, thougs tie era of developiient did not take namne of cotton roçk--or as tite French cal il, piere dit
place tilt near the ycar 186o. (Olon.

'Tlie principal sourcesof Quebec's minerai wealth, east of We have tiherefore here a substance which in Sole re-
the St. Lawrence River, are in the slates and schists of tie spects presents features belonging to both the mineral and
Cambirian, and pre.Camibrian systemîs, wehich e.xtend across vegetaisle kingdomtîs.
the province in a n orth.casterly direction, followinig ap. Wiile, however, asbestos in ali ils formss must ble styled

proumiately, antd aI a considerable distance inilansd, dite a truc minerai il posesses certain propertics which dis.
course of that river. In connection with the states and tingiis it very cleanry frot msany others. Amog these
schiists, ais important, area of erusptive rocks, diorites, prestîumlably the msost important is that of non-conduictivity'
granites and serpentines, te latter not an eruptive rock or its ptoer of resisting the action of heat, in whici re-
m itself personally, but an alteration frot soute of site spectc it possesses sone of the properties of wood, which
varieties of ernptve rock. To the schists of the pre- also is in one sense a slow conductor, though in iuch
Camtbrian or ohclest series belong, for the imost part, the greater perfection ; sinice wood tînder the action of suffi.
workable depobits of copper at the present day, though cient friction rapidcly becomtes charred anttd even ignited,
colper mines have been opened in iany> places in Eastern whtereas friction apparently e.\ercises very little influence-
Q iebc m ite state beds or dioritic masses of tie Catis. ulpon asbcestos, no msatter how long it may ie apstied.
brian as well. These, however, withc rare exceptions, This property of non.conductivity, or of resistaice tu tire
notably the Acton and 1lutntingdon Mines, have not been or lieat, is one of the principal reasons for its e.xtensive
prodctctive of copper in paying quantity, but have served apjlication in certain fines at the present lay.
excellently for tIhe expenditure o! capital. fte termi asesos is derived frot the Greek and signi.

Tie sIates andci associated quartz teins of Ilte Caibrian ies literally sne.rtinguistab/e, wilte othier tern
are apparcialy tL source or storchotuse of thie goldi in frequently aiplied to the samse itineral, viz., amnianthuls,
Enstern Quebec, ai ', it is in tie siates of this formation, is also of Greek origin and signifies undefled, front the
on lthe Ciaudière an%- -ie Ditton, that our richest deposits property ossessed by the initeral of being purified by the
of the precious imetal are kiown to nctctr. d stisoe application of flaie without injury to thie substance it-
day, I behere, lwhen the conditions admiit o ilteir develop. self. This was a property weli recognized by the ancients
Ment, to astonsisht ite Canladian people with their value. sinice we rend in several of tie e.irliest authlons that the

lit the rocks of the saiie systems, the Caibrian, on the custoim prevailed of wrapping the dead bodies of their im-
sliate quarries of Mciibourne, Cleveland and Shiptoi, and portant personages in an incombustible cloth by whicl. lite
in tie sasie fornation also, are founid most of the outcrops ashes resulting fron their crciation were retainted intact.
of serpentine which are lere known su viiely 's ise con. The process of weaving this cloth frous site fibres of
taining rock of that peculiarineral aseest1s, a ineral of :itianthus shows that considerable scientific skill in the
comparatively recent introduction regarded front the com.- textile arts lnd been acquired by tho: p)eople, judging
merciai standpoint, but which in the last tent or twrIve fromi the difficulty which lias becn experienced even in
years lias cone icnto such cmarked proinience in c..îtain m1otderni applications of the art, and il is supposcd that the
branches of manufacture. requisite degree of tenacity' ias imsîparted lby the admix-

The asbestos mines ofi the province of Quebec are, at ture of threads of flax or silk, which couli afterwarcis, if
the present day. of special inierest t tihe mimimn ancd in- necessary, be remsoved by burning. The wicks of the lamssps
dustrial world. frou tIhe tact tiat it mso f.tr as nun known in the carly ieathen temles, whicl were supposed nîever
they practically resresem lte on l tswhere his to be extinguisied, vere also held to have been imade of
msinteral, of a quity>' aidaptel for sp lIig adi tc the tiis msateria.
finer purposes of manufacture. canl lue proitacbiv oblitaied. The resistant action of tse asbestos fibre, or of the cloth
So great are the advantages wich the.e ines possess, woven frot this fibre, to ieat, ii one of its iost wonder-
particularly as regardis their act'cessitcintîv and tte case with fui properties. Temperatures of 2000° t 3ooo" are casily
whici tie asbestos is extractei, tal unless fields as yet withstood, while with sote varieties a temperature of
uisknowin and as cas of acccss can be discveredl, this 5000 Fahr. has apparently producedi no visible effect. ils
province will doubtless long ensoy lite position of being property also of successfully resisting the action of acids is
the principal source of supply sur this pecubtar and ui- one o! great value, and these propertics render this sub.
pourtanst substaice. stance of grent importance in certain chemtical operations,

The rocks with which the asbestos eins are associated so mîuch so that its use in this direction is rapidly
in Quebec constitute a somîeiat distinct series, which increasing.
have, for the last thirty yenrs, been knownuit iunder tue In addition to the cloth used by the ancients in the
nane of the ".Qucec group.." They comprise an en- process of creimation, napkins were also woven and speci.
tensive and important developitent oi both sediientary mens of tliese arc p)reserved in the iuseuns of sever±ral of
and cruptive rocks, whicih extend throughout ithe eastern the cities in Italy. The old story of the table cloth of
part o! the province, fronm the Vermont ioutndary to tlie Charlemagne is doubtless familiar to many of you, in
extremity of Gaspé pentinsula. liey are not reco nizei which it is statei that he used to draw titis clotis from the
in their entirety sus any' otier part of Canala, [lotug cer- table, ail soiled with the iebris of his feasts, and in the
tain portions of ste group are fuotnd un tlcir extension presence of his guests, throw it upon the blazing lire, front
southward into the United States, iCrosing lite Gui! of of which il was soon taken, cleanseci fron all impurity.
SI. Lawrence they, towcver, fornm a very extensive belt ' This pectiliarity, hovever, probably applies tu a cloth
in tie isiand of Newfoundlandtc, whîere, more particularly madle fron the true asbestos and not froui ste chrysotite,
al certain pointson the west coast, he samseseriesof slates, tIse difference in which will bc pointed out as we proceed,
sandstones, diorites and serpentines occur, ste wvhlte pire- but which varies from the other somewhat in composition.
senting, features both frot geological and imiineralogical To the former variety, also, probably belongs the garimsent
standpoints, 'enry sitiliar to what are secn in tiis portion dcscribsed in the story so quaintly given in the book by
of Canada. White these rocks in Newfoundlanl have, Montpetit, concerning the French habitant1 in which he
to a certain extent, been traced ont, in so far at least as relates thai at a certain lumiber camp in one f our great
the entirely unsettled and unopened chiaracter of that sec. northern frests, one of the mssens, ncwIy engaged, upon
lion of tie country sernitted, no systemsatic search for his return fronm lis day's work in the soft meltng snow,
asbestos bas as yetben mate, thouglh that the minerai when the rest of the crew wcre gathered about the stove,
occurs thcre a< a nunber of points and in a variety of coolly proccecded to remove huis boos, and then his socks
forms is clearly indicated ly the specimens whicli have which he dashed into the open tire. He, iowever,
fron time to <imse been obtained in the course of the gen- specdily extricatei Iis foot gear, now cleansed to inmacu-
eral geological exploration of the Island. Some of these late whiteness, and proccede toi dr<ess his fcet as if
specimens belong tu the group of actinolitic sminerals like nothing unusual had occurred, a proceeding which, it is
the deposits found in Potion and Bolton, but atong necdless to say, among a group of people unaccustoned
others observed from that country were samples of vein lu witness such marvels, resulted in something stronger
asbestos, .equalling in quality any obtained at Thetford, even than amazenent, and with a suddcn 'ccession of'
and having a fibre from two î three inches in length. terror at the presence of a ian who could thus perfon
Little attention has, however, beens paid to these deposits such miracles with apparently flaming garnients, they in-


