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

By R, W, Ewes, LL.D., F.G.S.A.

To the casual observer it must ahnost seem like a prac.
tical application of the old saying about  Carrying coal
to Newcastle,” to attempt to give a lecture on ashustos,
before the members of a society so thoroughly conversant
with the features of this great industry as the members of
the **Ashestos Club " are supposed to be.  As, however,
you have kindly invited me to deliver the opening lecture
of the course which your association proposed to carry
owt, [ will endeavor to place before you some facts per.
taining to this mineral which wmay prove ou iuterest, especi-
ally at the present time, when asbestos is assuming so
prondnent a place in the commercial and industrial world,
more particularly as regards its origin,. its distribution,
composition and wlility, © But before doing so_you wust
pernnt me to say a word or two i commendation of the
coterprise which has led to the establishing of so import.
ant, and, it is to be hoped, influential a socicty as that
winch 1 have the honor to address on this occasion ; an
organization, which, I feel assured, if rightly conducted,
will be a power for good in the land. So many new
features are rapidly coming to the front in connection with
the wmining industries 3 so many improvements are con.
<tantly being made in methods of mining and in mining
machinery by which hand labor is being rapidiy super-
wded; so many changes in the mining laws am{ regulations
of the several provinces are being carried out or contem.
plated, and so great are the changes in the mineral
wacket, especially in the case of minerals so sparingly
diseminated as ashestos, that &« thoroughly or mniced
bady of men, intimately interested in all that “pertains to
the ‘output, the economical handling, the shipment and
uitimate disposal of this substance, is almost an absolute
necesaity.  To a certain extent some of these points
are doubtless intended to be met by the establish.
ment of the newly organized General Mining  Associ-
aton of the Province of Quebec; but while that
socioty shouldy from the influential pesition of many
of its members, be able to do much good by calling
attention to and correcting legislation which might be
harmful to the mining interests of the province at large,
and by the reading and publication of papers hearing upon
special subjects connected therewith, there is, in a soctety
surtt as you have so wisely inaugurated, in the very heart,
probably, of the most important mining industry” of this
Province, much work cqually as important to be done.
Work of this kind, such as you should, I hold, look care-
fully after and take into your consideration, embraces not
anly the condition of the wines themselves, but the sani.
tary condition of your mining centres —often quite as
import=nt a branch of mining economy as the extraction
of a centain nunber of tons of ore.  Who, for instance,
ten years ago, passing through this section of the country,
one of the roughest, physically speaking, in the province,
and, except from the mineral standpoint, of comparatively
hule value, would have thought that, in a very ilcw years,
such estensive mining villages would have “sprung into
cvistence.  And yet you are only on the threshold of
the industsy.  If the growth of your mining towns has
been w rapid in ten years in the infancy of your develop-
ment, what will it be in the next ten years, as your output
increases, and when th.t output should have reached a
five or ten-fold amount.  Herd then is where a club like
this ean ma ¢ its power felt for good—viz.: in the estab-
Lishment of strict sanitary regulations, in making due
provision for the drainage, and for the moral welfare of
the people under your influence and control; for if such
peavision is not made in time—and the sooner the better
and easier -with the rapid growth of your town and the
fack of 2 good water supply and proper facilities for the
carrying off of the waste material for your population, you
may certainly calculate upon the usual weetched experi-
en-¢ of places which lack such sanitary appliances, Then
there 1s the necessary protection against fire; in the con-
struction of a complete fire system, the bwlding of
rescivorrs for supply in case of sudden outhurst, the
obtaming of the necessary apparatus, and the placing of
<uch fire Gghting appliances under proper management.
What o you suppose would e the 11.:\0 of the Village of
Thetford should a fire break out at one end of the place,
wih a strong wind blowing though the street, in the dry
time of summer?  How much of the town would escape
destruction, and how many thousands of dollars’ worth of
siluatde machinery would be destroyed ? These questions
may nat scem, in the piesent state of this industry, of
great woment to us, but they are, I hold, of the utmost
wratance, and this club of mining men is the one insti-
ttion which can, by judiciously consulting on these
subierts, and by working together harmoniously and
systemanieally, do everything to avert possible disaster in
the sircctions specified,

Then there is the social and mental improvement aspect
of wur b a club, one of very great value in a place like this,
where men of intelligence are thrown generally into sur-
reundings not the most congenial, and when, unless some
sw b waciety exists, which provides for an interchange of
thaaght and comradeship, the tendency is to retrograde.
Awl itus isolation is onc of the strong objections to Jife in
a miung camp.  In the present case, however, fortunately
theie v no necessity for such a state of things. In this dis-
trtare 1 number of men wel educated and imformed, not
only m the matters more dircctly pertaining to the work
in band, but in the wider sense men who in the exercise
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of their profession of mining engineers and mine managers
are familiar with many foreign countries and have a large’
store of the most valuable and important facts, connected
not only with the profession of mining, but of great general
interest as well. Insuch a clubas this there should never
be a lack of subjects for discussion, nor a meeting which
should not be full of interest, for there is, as a rule, no
body of men, professional or otherwise, in which one will
lind, or ought to find, at least, so great a spirit of good
fllowship or camaraderie, and so spontancous n feeling
of give and take, as among our brethren of the mining
profession.  As for their hospitality, that of the true min-
Ing man is too well known to require further mention, as
personally many of us can testify not only for the mining
centres of Blnci( Lake and Thetford, but in many other
portions of the Dominion.

The Eastern Townships of Quebee have for nearly half
a century been known }ur their mineral wealth in‘some
forms but the, country west of the St. Lawrence must be
given the credit of having had in active operation the first
grei . industrial works in this Dominion. [ refer lo the
long established iron smelling forges of the Three Rivers
district.  Presumably the gold of the Chaudiére River
1eat came into notice, and was mined ¢uite extensively
forty years ago by the DeLery and other companies on
the tributaries of that stream, while the copper wines
which in connection with the ashestos form the principal
sources of mineral wealth at the present day for this por-
tion of the province, were first brought into notice about
the same date, though the cra of development did not take
place till near the year 1860,

The principal sources of Quebec’s mineral wealth, east of
the St. Lawrence River, arein the slates and schists of the
Cambyrian, and pre-Cambrian systems, which extend across
the province in a north-casterly direction, following ap-
proumately, and at a considerable distance inland, the
course of that river. In connection with the slates and
schists, an important, area of cruptive rocks, diorites,

ranites and serpentines, the latter not an cruptive rock
in itself personaily, but an alteration from some of the
varictics of eruptive rock. To the schists of the pre-
Cambrian or oldest series belong, for the most part, the
workable deposits of copper at the present day, though
copper mines have been opened in many places in Eastern
Quebee tn the slate beds or dioritic masses of the Cam.
brian as well.  These, however, with rare cxceptions,
notably the Acton and Huntingdon Mines, have not been
productive of copper in paying quantity, but have served
encellently for the expenditure of eapital,

The slates and associated quartz veins of the Cambrian
are apparenily the source or storchouse of the gold in
Eastern Quebee, avt it is in the slates of this formation,
on the Chaudiere any -he Ditton, that our richest deposits
of the precious metal are known to oceur, destined some
day, I beheve, when the conditions admit of their develop-
ment, to astonish the Canadian people with their value,

In the rocks of the same system, the Cambrian, on the
slate quarries of Melbourne, Cleveland and Shipton, and
in the same formation also, are found most of the outcrops
of serpentine which are here knowa so widely as the con-
taining rock of that peculiar mineral asbestos, a mineral of
comparatively recent introduction regarded from the com.
mercial standpoint, but which in the last ten or twelve
years has come into such marked prominence in cudtain
branches of manufacture.

The asbhestos mines of the province of Quebee are, at
the present day, of special interest 10 the mming and in-
dustrial worlid, from the fact that an so far as now known
they practically represent the only deposits where this
mincral, of a qualuy adapted for spinmng and for the
finer purposes of manufacture, can be profitablv obtained.
So great are the advantages wiveh these nnaes possess,
particularly as regards their accessthittiv and the case with
which the ashestos 1s etracted, that unless ficlds as yet
unknown and as easy of access can be discovered, this
province wilt doubtless long enjoy the position of being
the principal source of supply tor this pecubar and im-
portant substance.

The rocks with which the asbestos veins are associated
in Quebee constitute a somewhat distinet serics, which
have, for the last thirty years, been known under the
name of the **Quebec group.”  They comprise an ex-
tensive and impartant development of both sedimentary
and cruptive rocks, which eatend throughout the eastern
part of lhc‘provincc. from the Vermont houndary to.thc
oxtremity of Gaspé peninsula.  They are not recognized
in their entirety i any other pant of Canada, though cer-
tain portions of the group are found n their extension
southward into the United States,  Crossing the Gulf of
St. Lawrence they, however, form a very extensive belt
in the istand of Newfoundland, where, more particularly
at certain points on the west coast, the same seriesof slates,
sandstones, diorites and serpentines occur, the whole pre-
senting features both from geological and mineralogical
standpoiunts, very similar to what are seen in this portion
of Canada. \While these rocks in Newfoundland have,
to a certun extent, been traced oul, in so far at least as
the entirely unsettled and unopened character of that sec-
tion of the country permitted, no systematic search for
asbestos has as yet been made, though that the mineral
occurs there at a number of points and in a variety of
forms 1s clearly indicated by the speaimens whiclh have
from time to time Leen obtained in the course of the gen-
eral geological exploration of the Island.  Some of these
specimens belong to the group of actinolitic minerals like
ll\c deposits found in Potton and Bolton, but among
others observed from that country were samples of vein
ashestos, -equalling in quality any obtained at Thetford,
and having a fibre from two to three inches in length.
Little attention has, however, been paid to these deposits

by the people of the island, and their extent is entirely, as
yet, unknown. It caunot, however, be expected that this
seeming indifference will long continue, in view of the
rapidly increasing demand and conscquent advance in
prices.  And it is probable that the time is not far distant
when Quebee’s greatest rival as a source of supply for
asbestos will heee be found,

While the mode of occurrence of ashestos, and, to a
limited extent, its uses as well, have been known to a few,
probably for the past twenty centurics, the discovery of its
true economic value and of its great commercial import-
ance are matters of quite recent date. Under the general
terty ‘“asbestos,” we find included several varietics of
minerals, or of rock matter, some of which present start-
ling and somewhat anomalous features.  For instance,
rocks as a rule, or the ingredients of mineral veins are
generally regarded as possessing 2 weight or density
several times preater than water, yet in one forw, at least,
of this mineral, we have a substance so light that it will
float readily upon water, and has in consequence received
the name of wountatn cork. Yo wmost people, also, in
speaking of rocks, minerals, or ores generally, the jm-
pression is conveyed that these are dense, heavy bodies,
which can be crushed to powder with the proper applica-
tion of sufticient force, yet here we have a mineral which
can be pulled apart with comparative ease, teased out into
fibre, and which thereupon presents the characteristic ap-
pearance of fine floss silk or cotton, so much so that in
certain places this material is familiarly known by the
name of cotton rogk—or as the French call it, prerre due
cofon,

We have therefore here a substance which in some re-
spects presents features belonging to both the mineral and
vegretable kingdoms.,

While, however, asbestos in all its forms must be styled
atrue mineral it possesses certain propertics which dis.
tinguish it very clearly from many others,  Among these
presumably the most important 1s that of non-conductivity
or its power of resisting the action of heat, in which re-
spect it possesses some of the properties of wood, which
also is in one sense a slow conductor, though in much
greater perfection ; since wood under the action of suffi.
cient friction rapidly becomes charred and even ignited,
whereas friction apparently esercises very little mfluence
upon asbestos, no matter how long it may be applied.
This property of non-conductivity, or of resistance to ftire
or heat, s one of the principal reasons for its eatensive
application in certain lines at the present day.

The term asbestos is derived from the Greek and signi-
fies literally fnextinguishable, while the other term
frequently applied to the same mineral viz., amiantius,
is also of Greek origin and signifies undefiled, from the
property possessed by the mineral of bcin§ purified by the
application of flame without injury to the substance it.
sell. “This was a property well recognized by the ancients
since we read in several of the earliest authors that the
custom prevailed of wrapping the dead bodies of their im-
portant personages in an incombustible cloth by whicl. the
ashes resulting from their cremation were retained intact.
The process of weaving this cloth from the fibres of
amianthus shows that cousiderable scientific skill in the
teatile arts had been acquired by those people, judging
from the difficulty which has been experienced even in
wadern applications of the art, and it is supposed that the
requisite degree of tenacity was imparted by the adniix-
ture of threads of flax or silk, which could afterwards, if
necessary, be removed by burning, The wicks of the lamps
in the carly heathen temples, which were supposed never
to be eatinguished, were also held to have been made of
this material,

The resistant action of the asbestos fibre, or of the cloth
woven from this fibre, to heat, is one of its most wondet-
ful propertics.  Temperatures of 2000° to 3000° are casily
withstood, while with some varicties a temperature of
5000° Fahr. has apparently produced no visible effect. Its
property also of successfully resisting the action of acids is
one of great value, and these propertics render this sub-
stance of great importance in certain chemical operations,
so much so that its usc in this direction js rapidly
increasing.

In addition to the cloth used Ly the ancients in the
process of cremation, napkins were also woven and speci-
mens of these are preserved in the museums of several of
the cities in Ttaly.  The old story of the table cloth of
Charlemagne is doubtless familiar to many of you, in
which it is stated that he used to draw this cloth from the
table, all soiled with the delris of his feasts, and in the
presence of his guests, throw it upon the blazing fire, from
which it was soon taken, cleansed from all impurity.
This peculiarity, however, probably applies to a cloth
made from the true asbestos and not from the chrysotile,
the difference in which will be pointed out as we proceed,
but which varies from the other somewhat in composition.
To the former variety, also, probably belongs the garment
deseribed in the story so quaintly given in the book by
Montpetit, concerning the French Zatstant, in which he
relates that at a certain lumber camp in one of our great
northern forests, one of the men, newly cngagcd, upon
his return from his day’s work in the soft melting snow,
when the rest of the crew were gathered about the stove,
coolly proceeded to remove his boots, and then his socks
which he dashed into the open fire. He, however,
speedily extricated his foot gear, now cleansed to immacu-
latc whiteness, ard procceded to dress his feet as if
nothing unusual had occurred, a procecding which, it is
needless to say, among a group of people unaccustomed
to witness such marvels, resulted in something stronger
even than amazement, and with a sudden accession of”
terror at the presence of a man who could thus perform
such miracles with apparently flaming garments, they in-



