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ASBESTUS ; ITS HISTORY, MODE OF OCCURRENCE
AND USES.
(By R. W. Ells, LL.D,, F.G.S.A)
( Delivered January 15th, 1891.)

The asbestus mines of the province of Quebec are, at the present
day, of special interest to the mining and industrial world, from the
fact that in so far as now known they practically represent the only
deposits where this mineral, of a quality adupted for spinning and for
the finer purposes of manufacture, can be profitably obtained. So
great are the advantages which these mines possess, particnlarly as
regards their accessibility and the ease with which the agbestus is
extracted, ‘hat unless fields as yet unknown and as easy of access can
be discovered, this province will doubtless long enjoy the position of
being the principal source of supply for this peculiae and importent
substance.

The rocks with which the ashestus veins are associated in Quebee
constitute a somewhat disiinct series, which have, for the last thirty
years, heen known under the name of the © Quebee group.” They
comprise an extensive and important development of both sedimentary
and eruptive rocks, which extend through ut the eastern part of the
province, from the Vermout boundary to the extremity of the Gaspé
peninsula. They ave not recognized in their entirety in any other
part of Canada, though certain portions of the gioup are found in their
extension southward into the United States. Crossing the Gulf of St.
Lawrence they, however, form a very extensive belt in the island of
Newfoundland, where, more particularly at certain points on the west
coast, the same series of slates, sandstunes, diorites und serpentines
oceur, the whole preseniing features both from geological and miner-
alogical standpoints, very similar to what ave seen in this portion of
Canada. While these rocks in Newfoundland have, to a certain extent,
been traced out, in so far at least as the entirely unsettled and un-
opened character of that section of the country permitted, no syste-
matic search for asbestus has as yet been made, though, that the
mineral occurs there at a number of peints and in a variety of forms is
clearly indicated by the specimens which have from time to time been
obtained in the course of the general geological exploration of the
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Island. Some of these specimens belong to the group of actinolitic °

minerals like the deposits found in Potton and Bolton, but
among others observed from shat country, were samples of vein asbestus,
equalling 1 quality any obtained at Thetford, and having a fibre from

two to threc inches in length. Little attention has, however, been pawd '

to these deposits by the people of the island, and their extent is entirely
as yet, unknown. It cannot, however, be expected that this seeming
indiffer~nce will long continue, in view of the rapidly increasing demand
and consequent advance in prices. And it is probable thut the time is
not far distant when Quebec’s greatest rival as a source of supply for
asbestus will here be found.

While the mode of occurrence of asbestus, and, to a
limited extent, its uses as well, have been known to a few, pro-
bably for the past twenty centuries, the discovery of its true economic
value and of its great commercial importance are matters of quite recent
date. Under the general term “asbestus,” we find included several
varieties of minerals, or of rock matter, some of which present startling
and somewhat anomalous features. Ior instance, rocks as a rule, or
the ingredients of mineval veins are generully regarded as possessing a
weight or density several times greater than water, vet in one form, 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 movn-
tain cork. To most people, also, in speaking of rocks, minerals, or ores
generally, the impression is conveyed that these ave dense, heavy bodies,
which can be crushed te powder with the proper application of suflicient
force, yet here we have a mineral which can be pulled apart with com-
parative ease, teased out into fibre, and which thereupon presents the
characteristic appearance of fine floss silk or cotton, so much so that in
certain places this material is familiarly known by the name of cotton
rock—or as the French call it, pierre du coton.

We have therefore here a substance which in some respects
presents features belonging to both the mineral and vegetable kingdoms.

While, however, asbestus in all its forms must be styled a true
mineral it possesses certain properties which distinguish it very clearly
from many others. Among these presumably the most important
is thut of non-conductivity or its power of resisting the action of bheat,
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in which respect 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 sufficient friction rapidly becomes
charred and even ignited, whereas friction apparently exercises very
little influence upon asbestus, no matter how long it may be applied.
This property of non-conductivity, or of resistance to fire or heat, is cne
of the principal reasons for its extensive npplication in certain lines at
the present day.

The term asbestus is derived from the Greek and signifies literully
tneatinguishable, while the other term frcquently applied to the same
mineral, viz., amiathus, is also of Greck origin and signifies undefiled,
from the property possessed by the mineral of being purified hy the
application of flame without injury to the substance i self. 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 important personages in an incombustible cloth by
which the ashes resulting from their creniation were retained intact.
The pinacess of weaving this cloth from the fibres of amianthus shews -
that considerable scientific skill in the textile arts had been acquired
by those pecple, judging from the difficulty which has been experienced,
even in modern applications of the art, and it is supposed that the
requisite degree of tenacity was imparted by the admixture of threads
of flax or silk, which could afterwands, if necessary, be removed by
burning. The wicks of the lamps in the early heathen temples, which
were supposed never to be extinguished, were also held to have been
made of this material.

The resistant action of the ashestus fibre, or of the cloth woven
from this fibre, to heat, is ome of its most wonderful properties.
Temperatures of 2000° to 3000° are easily withstood, while with some
rarieties a temperature of 5000¢ Ifuhr. has appavently produced no
visible efect. Its property also of successfully resisting the action of’
acids is one of great value, and these properties render this substance-
of great importance ia certain chemical operations, so much so that its
uge in this direction is rapidly increasing.

In addition to the cloth used by the ancients in the process of
cremation, napkins were also woven and specimens of these are preserved.
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in the museums of several of the cities in Italy. The old story of the
table cloth of Charlemagne is doubtless familine to many of you, in
which it is stated that he used to draw this cloth from the table, all
goiled with the debris of his feasts, and in the presence of his guests
throw it upon the blazing tire, from which it was soon taken, cleansed
from all impurity. This peculiavity, however, probably applies to a
cloth made from the true abestus and not from the chrysotile, the differ-
ence in which will be pointed out as we proceed, but which varies from
the other somewhat in composition. To the former variety, also, pro.
bably belongs the garment described in the story so quaintly given in
the book by Montpetit, concerning the French habitant, in which he
relates that at a cevtain lumber camp in one of our great northern
forests, one of the men, newly engaged, upon his veturn 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. e, however, speedily extricated
his foot gear, now cleansed to immaculate whiteness, and proceeded to
dress his feet as if nothing unmusual had occurred, a proceeding which,
it is needless to say, among a group of people unuccustomed to witness
such marvels, resulted in something stronger even than amazement, and
with a sudden accession of terror at the presence of @ man who could
thus perform such miracles with apparently flaming garments, they incon-
tinently fled and left the uncanny stranger undisputed master of the
situation, under the impression that he conld be no other than the evil
one himself. Explanation was of no avail, and the men refused to
return to work until the foreman had discharged absolutely the unfor-
tunate wearer of asbestus socks.

Somewhat analogous to this is the story related to me by one of the
local managers of an asbestus mine in Coleraine township. This gen-
tleman, also, was the fortunate possessor of a paiv of asbestus wmittens
and under the impression that these were indestructible by fire, and
desivous of astonishing the crowd which was gathered around the
stove in a countiy store proceeded to throw oune of them into the
flames within. The success of the wished for miracle was not,
however, equal to his expectation, since upon withdrawing his
mitten from the flames, after a short interval, it was found
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that the action of the fire had rendered the fibre so brittle that
its tenacity was almost entirely destroyed, and the mitten was of
no further use. In order to expluin then the seeming inconsistency
between the two cases, it may be stated that what is known as the
Quebee asbestus of commerce, and the true asbestus, are two distinct
substances, and belong to twao distinet groups of minerals.  Thus
asbestus proper belongs to what is known as the pyroxene or horn-
blende group, while that obtained from the Quebec mines belongs
to the tale or serpentine group.  The former is classed among the
igneous rocks proper, such as syenites, granites, syenites, porphyries,
etc., and embraces among other varieties augite, diallage, hornblende,
ete. Some asbestiform minerals are augitic, but the greater number
belong tu the hornbleade family, and are known by several names,
such ss aqnianthus, asbestus, byssolite, tremolite, actinolite.  In the
variety known as pilolite, which is also a division of the hornblende
group, several curions forms of asbestus occur, snch as mountain paper
and mountsin leather, in which the tibres have become felted trgether
in a somewhat uniform consistency, and ave in the form of thin sheets ;
mountain or rock cork, which is a more massive form, and in which the
specific gravity vanges fiom .68 to 1.34, an’l mountain wood, the name
of which is devivable from its ligniform or woody aspect. The chemi-
cal composition of these several asbestiform minerals varies con-
siderably, but for the most part they may be classed asg silicates of
alumina and magnesia, with varying proportions of lime and iron and
occasionally a little water. The varicties known as mountain cork and .
leather contain a considerable proportion of water, amounting some

times to 23 per cen'.

A peculiar bluish varvietr known as crocidolite, and found in
South Africa, Norway, and at several other points, contains a very
considerable proportion of iron protoxide, sowetimes as minch as 35 per
cent., in addition to silica, magnesia, and seda, and contains also
a small percentage of water. This mineral is mwore properly a silicate
of iron, and has great tensile strength as compared with the ordinary
form of asbestus, though deficient in fire-vesisting properties.

These minerals occur for the most part in serpentinous rocks in the
oldest formations. In (fanada, the variety known as actinolite occurs
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in large masses in the Laurentian rocks of Ontario, in the townships
of Kizevir, Lake and Tweed.

It is also found in Norway and Sweden where rocks similar in age
and character occur. The finer varieties of amianthus and ashestus
-occur most abundantiy in the Alps of Savoy, near the boundary of
Switzerland and Italy, and in the island of Corsica, at which places
beautifully white silky fibre is found in considerabls quantity along
with much of the courser varieties.

The variety known as tremolite is found in several countries, gene
wvally in the old Luurentian rocks, in connection with limestone. It
-consists of long prismatic crystals of white, grey and green colors,
‘but has not the fine fibrous texture of amianthus or chrysolite, and it
frequently graduates into actinolitic forms. It occurs in the Lauren-
Aians of Canada and New York where it has been mined for some years
to a limited extent. Cork, leather, &ec., are also found in rocks of the
same horizon, and beautiful specimens of the former are obtained from
sthe township of Buckingham, in Quebec. The preceding minerals
belong to what is styled the group of the anhydrous silicates in which
“water is supposed, for the most part, to be wanting.

Of the other varieties, Lelonging to the talc and serpentine group
we find water entering into their composition to a very appreciable
-extent, und they are therefore placed in the group of the hydrous
silicates of magnesia. These include tale, soapstone, or steariée,
ipotstone serpentine and a number of other kinds, somewhat similar but
mot economically importunt. The composition of all these may be
-generally stated to be silics, magnesia and water, with occasionally a
Jittle alumina and iron, the percentage of water, ranging from £} to 5,
in tale, to 12} and 15 in serpentine, so that the distinction Letween
the two groups, the hydrous and the anhydrous, is, in this way,
<learly marked. While the composition of tale, soapstone and serpen-
tine is to a great extent the same, or with the ingredients in slightly
varying proportions, the mineral which we call asbestus in Quebec, but
whose true name is chrysolite, is confined almost entirely tv the
latter. The serpentine itself is frequently of varying colors, being
green, grey, red, yellow and brown, having a hardness of about 3 to 3%,
-and » specific gravity of 2.5 to 2.7. It is generally wassive, but some-

e e
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times presents a banded structuie and is occasionally quite slaty, being
frequently marked with spots, veinings and stripes of various colors.
The coarser fibrous vavieties are known as picrolite and baltiworite ;
the fibres themselves being devoid of the soft silky character and lustre
which is a peculiavity of the better kinds of the variety known a3
chrysolite or the asbestus of commerce.

Asbestus is therefore scen to present a great variety of forms, and
in some one or more of these it is found at various places over the
greater part of the surface of the globe. Among these may be men-
tioned in Europe, small deposits in England, Scotland and Ireland; in
France to a limited extent, except in the extreme southeast in Savoy,
more abundantly in Italy and Portugal, and on the island of Corsica,
where the beautifully silky variety, amianthus, is quite abundant.
In Germany, Bavariz, the Pyernees, Russia, Norway and Sweden de-
posits of greatev or less extent have been found.

In South Afriea the peculiar bluish variety, crocidolite, has al-
ready been referved to, and recent reports state that extensive deposits
of asbestus occur in the serpentine belts of Kimbevley, in which the
diamond diggings also arve situated. Asbestus has also Leen found in
South America, in Brazil, in Australia, and in Asia Minor. In
geveral parts of Newfoundland, excellent fibre, more particularly -¢
the variety known as chrysotile, is known to occur, and in the United
States it is also found in convectic. with the serpentinous rock of the
eastern mountain range in nearly every State from Maine to Georgia
On the west coast also it is reported in considerable quantity from
California and British Columbia, and as far north as Alaska, while its
presence in the rocks of Ontario and Quebec has been recognized for
wiany years. With such a widely extended distribution, therefore, it
would seem natural that the supply of the material should be practically
anlimited. Such, however, does not appear to be the case; since in
many of these places the quantity is so smail as not to be available
for general use, and in others the quality is such as to be economically
valuable only for the ir! rior purposes of manufacture; while in others
agam the difficulties of access preclude all possibility of successful min-
ing, for years to come at least. Prior to 1880, the greaterjpart of the
fine fibre adapted for spinning came from the mines of Italy and
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Corsica, and owing to the ditheulty with which it was obtained and its
excoptionally fine quality cofnmanded a very high price in the market,
reaching as much as $250 to $300 per ton; but the discovery of :he
cheysotile deposits in the province of Quebec, of a quality equally
well adapted for spinning as that of Italy, tuken in connection with the
fact that these were situated directly along a line of railway within
short haulage of a shipping port, almost immediately revolutionizal the
industry, aud has lately nearly closed the Italian mines.

Much of the so-called asbestus of these mines, however, is not
adapted for spinning, and is used for the manufacture of mill-board,
cements, paints, ete., asis also the output from such mines in the
TUhaited States as have been working more or less coustantly for the last
twenty years. The output of the Quebec mines has even alread had
such an effect upon these that their present output is probably scarcely
a tenth of what it reached ten years ago.

Tu Ontario, also, a large quantity of the variety known as actino-
lite is mined ond ground at Bridgewater in Hastings county. This is
used for cement roofing being mwixed for that purpose with tar, the
fibrous texture of the material being sufficient to allow of its felting
sufficiently, but not for spinning.

The non-conducting substances available in the prucess of mauufac-
ture in addition to asbestus are not numerous. Among the most im-
portant probably may be mentioned infusorial earth, which is generally
found as a white or grayish white earthy material occupying the beds
of certain lakes, or under peat bogs and in deposits frequently of very
Jarge extent. In composition this earth is almost « pure silica and is
composed of the siliceous shells or crasts of dintomaceous plants, spicules
of sponges, &c¢. Itisalso known as tripolite and under the name of
Tripoli, or polishing powder, is familiar to most housekeepers. The
localities where infuserial earth occurs most abundantly in the States
are in Virginia, where un imense bed, muny feet thick, undeilies the
city of Richmond; and in California, where a deposit of fifty feet in
depth occurs near Monterey.  Tn Germany large deposits also arve
known under the name kieoelgulr, and much of this material used in the
United States comes from that country. Numerous lnke bottoms filled
with this substance occur in the provinces of Nova Jcotin und New
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Brunswick, generally of much greater purity than the American or
German earth, and it is also found to some extent in the province of
Quebe.

It is extensively used for the mannfacture of water-gluss or soluble
silica, and for the coverings of boilers and steam pipes for which purposes,
owing to its great non-conductive preperties, it is especially adapted.
As a polishing powder it is also extensively employed, and for some
years was an ingredient in the manufacture of dynamite, as an absor-
bent of the nitro-glycerine which enters into the manufacture of this
explosive. For tl:is purpose, however, wood-pulp has now to« large extent
superseded it.  In the lining of sufes and for the protection of exposed
portions of buildings, it is also largely used, but it can never compete
with asbestus fibre in the peculiar processes to which that product is
now applied.

Another non-conducting material which enters largely into compe
tition, both with asbestus and intusorial earth, is the substiance known
as mineral wool. This is an entirely artificial preparation. and its
discovery was doubtless due to the fact that a somewhat similar
substance occurs in a state of nature in connection with certain volcanic
eruptions, more especially in those of the Sundwich Islands, where the
slaggy volecanic liquefied matter is acted upon by blasts of air and blown
out into long silky fibres, which have received the rame of * Pele's
Hair.” Mineral wool, or slag wool, is formed artificially in a somewhat
similar way, viz., by subjecting a stream of molten slag from x blust
furnace to a jet of steam or comprdssed air, by which means the slag is
broken up intw minute particles, generally with a small fibrous end or
tail, which accuisulate as they fall and resemble musses of roughly
teased ous cotton. The solid particles which form the head of each
minute atom are subsequently detached and the finer fibres carried over
into a separate chamber, when they are ready for use. This material
possesses wonderful properties as a non-conductor of heat or sound, has
great lightuess, and is absolutely fireproof. 1t is extensively employed
as a material for covering loilers, steam.pipes, and for lining buildiogs
to render them fire, sound und vermin proof. While, therefore. it
competes very successfully in many points with asbestus as a non-
conducting substance, like infusorial carth it has not the property
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of being span, and has also several objectionable features besides which
interfere somewhat seriously with its universal application.

Steatite or soupstone is em excellent vesistant of heat, and as
.an ingredient in fire-proof paint is probably quite as valuable as
ashestus, while as linings for stoves, furnaces, ete., it has long enjoyed
a well deserved reputation. It also enters into competition with
asbestus as a loader or filler of paper stock, and for several other
purpuses to which the lowest grades of the asbestus waste were
formmerly applied, but its special use at the present day would appear to
be the manufacture of a non-corrosive and fire-proof paint.

As non-conductors of heat and sound several other preparations
Tave been invented, among which may be mentioned wood-pulp and
-terra-cottw lumber, the latter being principally a mixture of clay and
sawdust, made into bricks like ordinary clay. This mixture possesses
great lightness, especi.Mly fitting it for interior work, such as dividing
walls in buildings, being both fire and sound proof, but can scarcely be
said to be a rival or competitor of asbestus in many respects.

Having thus briefly reviewed the several asbestiform and other
non-conducting substances, we can now proceed to the consideration of
the asbestus or chrysotile deposits as they occur in Canada, and more
Jparticularly in the province of Quebec, since it is in this province that
the most important developments in this mineral have taken place.

The workable asbestus of Quebec is, in so far as at present known,
<confined to the serpentine areas of the mountainous belt which extends
fhrough the Euastern Townships from the boundary of Vermont to the
extremity of Gaspé peninsula, with the exception of certain peculiar
-deposits which are found in connection with the serpentinous limestones
-of Temnpleton and the Gatineau valley in the Laurentian rocks north of
the Ottawa. Concerning these latter deposits suflicient development
work has not yet been done to determine definitely their economic
value, but the gnality ot fibre obtained from some of the asbestus veins
-of this district is remarkable for its purity or freedom from foreign
substances. The serpentines of the Townships form a series of discon-
necled masses, generally of small extent, surrounded by igneous rock,
principally diovitic, but occasionally rising through great outcrops of
slates or schists. At times these serpentinous masses assume such pro-
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portions as to rank almost as mountain ridges, as ecan be seen in Wolfes-
town and Coleraine, and in Gaspé in certain parts of the Shickshock
range.  As pointed out last year in an excellent paper ©on the serpen-
tines of Cymada,” contributed Ly Mr. N. J. Giroux, of the Geological
Survey to this club, these peculiar rocks are found in formations of
different ages from the Laurentian to the Tertiary. To the latter period
some of those found in British Columbia ave supposed by Dr. G. M.
Duawson to belong, while others are there associated with rocks of Ciu-
boniterous age. Itis evident, therefore, that they have a very wide
geological range; and this is seen, also, in the province of Quebec, where
the serpentinous limestones north of the Ottawa are of Laurentian age,
while the serpentine cast of the St. Lawrence is associated with rocks of
Huronian, Cambrian, and possibly even newer systems. Whether this
difference in the age of the serpentine formations may have any influ-
ence on the guestion as to the presence ov otherwise of ashestus in work-
able quantity is a question not yet fully ascertained, but there is some
reason to suppose that the serpentines of a certain age are more pro-
ductive of chrysotile in paying quantity, than that of more recent date
in this country, in the same way that the quartz veins of the Cambrian
rocks appear to be the scat of more productive gold mines than those
found in newer formations.

The serpentinous rocks of New Brunswick have not as yet yielded
asbestus except as mere thread like veinings. These are found to belong
to the Laurentian system. In Nova Scotia it has not yet heen recog-
nized, but recent investigations in northern Ontario, according to the
report of the Royal Mining Commission for that province lately pub-
lished, indicate the presence of fibrous asbestus in the vicinity of Lake
Terogani, according to the statement of Mr. E. Haycock, in veins of
considerable length. This is in rock also supposed to be of Huronian
age.

The serpentine ureas of the Eastern Townships may be divided
into three portions, viz.: lst, a southern, embracing the masses in
Potton, Sutton, Bolion, Orford, Melbonrne and Shipton, which termi-
nates not far from the Shipton Pinnacle, south of the village of Dan-
ville, though occasional detached outcrops appear above the surface for
a few miles further north ; 2nd, » central portion beginning with Big
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Ham mountain and extending through the townships of Ham,
Coleraine, Thetford, &c., to and beyond the Chaudiere River, in which
the mecst conspicuous and important masses arve in Thetford and
Coleraine; and 3vd, an eastern area which is found in the Shi:kshock
range of Gaspé and of which the most eastern outcrop is in Mouut Ser-
pentine, on tie Dartmouth River, about ten miles from Gaspé Basin.

While all serpentine rocks present cectain leading featurcs which
enable them to be readily recognized by anyone familiar with their
general aspect ; there are in the serpentine of these three areas several
marked peculiarities which serve to aistinguish them quite easily.
Thus the rocks of the southern ares are frequently, thongh not always,
slaty, and oceur sometimes with much soapstone, or potstone, and
sometimes with dolomite, and have frequently a greasy smooth aspect
on the slaty surface.  Abous Brompton Lake they are associated with
great hills of dioritic rock as well as with slate, and contain masses of
white garnet.  Mining has been attempted at several places in these
vocks, wore particularly for ores of copper, which has produced some
very fine hand samples, but in so far as yet worked, not in guantity to.
be remunerative. Veins of asbestus are seen occasionally, but these arve
as a rule of short fibre, either soft and pasty, or harsh and stiff, while
in extent they are mostly short and gashy, and do not possess the well
defined vein character of those seer in Thetford and vicinity. Near
Danville, however, in & peculiar knoll-like mound of serpentine the
veins of asbestus are well developed, and fibre of very fine quality and
of suitable length for spinning is found in abundance. The occurrence
of this mass of serpentine, rich in ashestus, in a belt which is well
developed a short distance to the south, but which is there, in so far as
vet prospected, almost defic-ent in asbestus tibre of any length, is pecu-
liar, and serves to indicate that, even in moss unlikely places, excep.
tional development of conditions may give place to a favorable change
in the rock which may lead to the establishment of a profitable mining
area.

In so fur, however, as oxperience has determined the conditions for
profitable mining, the serpentine of this s»uthern avex does not yicld
indications favorable to snccessful development ; and the same remark
will apparently apply to much of the serpentine found in the adjoining
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State of Vermont. It is possible that much of this serpentine may be
the result of alteration from dolomitic rock, or from slates which con-
tain dolomite ; whereas it is clear that much of that found in Thetford
and Coleraine is an alterative product of dioritic eruptive rock, rich in
olivine or scme allied wineral.

The rocks of the central or Coleraine area differ as a whole from
those just described in being, as a rule, much move massive, and oceur-
rving in large areas. They have associat-d with them deposits of chromic
iron und of magnetite, as well as of asbestirs. Large arveas of steatite
or soapstone occur also about Ham Lake, and mining for nickel was
carried on in this vicinity many years ago, the quantity of this mineral
obtained being, however, but small. The country occupied by these
rocks is generally rough and uninviting from the agricultural standpoint,
and the whole area from Ham Mountain to the northern terminus of
the main belt in Thetford or at the Bull Mountain in Adstock is of this
description.  In character of rock the serpentine presents several varie-
ties. Portions are hard, reddish browa weathering and very siliceous,
as seen 1n much of that in the townships of Wolfestown and Irelund,
and even in the Coleraine ridge south of Black Lake and about Lakes
Caribou and Litile St. Francis. In this hard siliceous serpentine,
asbestus very varely occurs, and when present is mostly of impeifectly
developed fibie in short and gashy veins.  Occasionally, however,
seamy partings ave found which at first glance and at a distance
present somewhat the aspect of asbestus veins, but on closer examina-
tion veveal the existence possibly of a small parting of fibre, or some-
times only of a seam of serpentine. In certain portions of the belt chese
seamy partings are quite numerous, and by some prospectors are sup-
posed te indicate the presence of workable veins, on the general prinei-
ple held by many practical miners, that a vein of mineral matter llways
becomes larger as it is followed downward, a principle of such pecaliar
application that it absurdity should be apparent to anyone who has
ever thought a moment on the subiect.

Passing beyond or to the north-cast of the great masses of serpen-
tine in Thetford and Coleraine, detached masses, knolls, anid sometimes
bands of this rock crop out «t intervals. These are well seen near the
Chaudiere River, both in the Bras de Sud Ouest and in the Des Plants
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streams; but though these outcrops have been carefully prospected,
nothing more than small gash veins have been found. Further to the
norvth-east on the south side of the great dioritic mass called Moose
Mountain in Cranbourne, a small outerop of serpentine, on the bank of
the Etchemin River, shows small veins of one quarter to possibly half
an inch of fibre, and this is the most novtherly outerop of asbestus-bear-
ing serpentine yet known in this belt.

The most casterly avea, viz., that of the Shickshocks, is largely
made up of serpentine, different in character from the rock of Thetford
which we may take as our typical locality ; the southwestern portion
being very hard and siliceous, in contact with black hornblende schists
on the north ; while the eastern or Mount Albert serpentine, which is
the principal area in this direction. is frequently bunded with shades
of reddish brown and green. In these rocks only small veins of im.
perfect tibre have yet been found, und the generally hard and siliceons
charac.er of much of the rock is against the presence of large deposits
of the fibrous variety. In the most easterly exposure, on the Dart-
mouth, the serpentine is very much of the same nature as in the Shick-
shocks, ussuciated with hornblende schists and containing small veius
of one-quarter inch fibre of but little economic value.

It is easily seen, therefove, that the charucter of serpentine which
is 1eally ashestus-bearing to an extent which can be profitably worked,
is confined to a comparatively limited aven, and more particularly to
contain portions of the townships of Thetford, Ireland, Coleraine and
Wolfestown, in which localities successful mining operations have heen
carried on for some years. But even in these favored districts there
are lurge portions of the serpentine belts which, in so far as yet proved,
have disclosed no asbestus in quantity to be economicaily available.
The rock carrying the merchantable asbestus is genervally a greyish
weathering serpentine of some shade of grcen oa fresh fracture, general-
ly a greyish green, in which are contsined numerous small particles of
iron, both magnetic and chiomic, more generally the former. Ser-
pentines that have a black, hard, chippy aspect do not apparently
promise well, nor does the rock which weathers a divty reddish brown.
In the asbestus-bearing rock proper the veins of asbestus are seen with-
out any special arrangement, intersecting the mass. of the rock




215

generally in every dircction, but for the most part at a considerable
angle both to the perpendicular and horizontal.  Certain peculiar ar-
rangements of these veins are, however, noted in certain
areas, as at the King Bros’ mine in Ireland, where the
serpentine appears to be regularly  stratified almost in
the manner of sandstone or guartzite in layers dipping to the north-
west, and the veins of asbestus appavently follow what, in sedimentary
rocks, would be regavded us the bedding planes. In several other
places the veins, few in number, cut the rock in an almost horizontal
position, and when found in a knoll can be traced across from one side
of the hill to the other nearly on the same plane, butas a rule the veins
are irvegularly placed. In size they range from mere threads up to a
thickness of five or six inches, though the most of the workable veins in
the principal mines do not, or but rarely, exceed two and a half inches in
width or length of fibre, and such veins, where the asbestus is of good
quality and unbroken by partings of iron, are regarded as extra No. I
material. There ave, however, generally more small veins of one inch
or Jess than of the Jarger size. Serpentines associated with tale or with
soapstone, where the latter is in quantity, rarely appear to carry veins
ot ashestus to any extent, and such steatitic rock is not usually con-
sidered good mining greund. The DBroughton mine may possibly le
cited as an exception to this principle, since at this place a vcin
of large size of very fine fibte was found lying between serpentine and
soapstone walls, Ag the soapstone became more abundant, however,
the size of the vein rapidly became less and finally split up into small
strings and became useless, and it is a fact worthy of note that uc the
greag and profitable mines in Thetford und at Bleck Luke soapstone is
absent from the rock mass.

As for the origin of these veins in the serpentine several theories
have been advanced. In composition the vein matter is, as already
mentioned, apparently the same as the containing rock, and the chryso-
tile is simply a fibrous serpentine. Some have supposed the veins
to be formed when the mass of the rock was in a pasty state and
exposed to sundry strains or twistings which produced the fibrous
nature of certain portions. That the rocks have been exposed to-
such violent action is very evident from their present faulted character.
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Others bave supposed the ¢racks to have been formed by the cooling
and shrinking of the masz from a heated and pusty state by which
cracks bave been formed, which subsequently became filled with
asbestiform matter from below. In whatever way the fissures were
caused, and it i3 very probable that they have been formed by the
great processes of metumorphism to which the rocks were exposed in
the change fiom diovitic matter to serpentine, the vein asbestus appears
more naturally to have been produced by a provess of segregation
of serpentinous matter from tvhe sides of the fissure, very much as
ordinary q artz in many mineral veins is known to have been
produced, the segregated or infiltrated matter gradually filling the
original fissure, and meeting at or near the ceutre, in proof of which
the presence of & comb of particles of iron is very often found occupying
the centre of the vein, and quite frequently these iron grains assume
sufficient size as to form a regular parting of iron ore in the fibre. In
this respect asbestus veins resemble very closely mineral veins with
quartz or calcite which frequently contain alternate layers of ore on
either side of a cential comb of erystals.  The arrangement also of the
fibre at vight angles to the sides of the containiug fissure, except where
the rock has been disturbed, is confirmatory evidence in the same
direction.

In some of the mines fibve of exceptional length is observed.
Sometimes there are veins caught along lines of fracture and drawn
out of their natural position. At other times this long fibre is, to
some extent at least, due to the friction of the rock walls by the
displacement of a fault. In this way the long woody fibred material,
known as hornblende to the miners, but which is rather a form of
picrolite, is probably produced. In the same position also, and due
probably to the same cause, are the long well fibred strips of asbestus
scen in some of the mines, and which at first sight might almost
be taken for vein matter of exception-i length. A very peculiar form
of asbestus is found on an island in Lake Nicolet, where also the
coarge picrolitic variety is well seen, which consists of small concretionary
pellets of asbestus containing a nucleus of serpentine and enclosed in a
steatitic vock. This peculiar developms nt was first pointed out by Mr-
. W. Willlmott, and bas not been recognized at any of the other mines,




217 :

ab least o a notice Me extent. Butb a still more peculiar form is that
seen ab the Megantic mine in Colerain -, where the serpentine wall for
the distunce of several feet is laced with miunute veins of not more than
a twenticth of an inch in thickness, and presents the appemrance, on
fresh surfuces, of a rock regularly and evenly striped with greyish white
paint.  The same mode of oceurrence of small veins is scen at King
Bros” wine in freland, and at Belhning, and oceasionally some of
these smaller veins theve come together aud form one of wo. kable size.
This peculiarity is also conspicuous in the serpentine asbestus deposits
of Templeton and the Gatineau district, although the character and age
of the containing rocks ave entirely distinet trom those of the castern
avea.  Jun this latter place the small veius of asbestus have a thickness
generally of an eighth to a fourth of an inch, with partings of light
greyish serpentine of about the same thickness.  These occur through-
oub a space sometimes of a foot or even possibly more, and enclose
roughly lenticular masses of limestone, which ave often of lurge size.
Sometimes several of these detached veins coalesce and produce a large
vein having a thickness of two inches of wonderfully clear fibre, which
continues for a short distance and then splits up again.  The same
peculiarity is seen in the lower part of the Jarge vein at the Broi ghton
mine in eastern Quebece, where the hanging wall is soapstone.

While, thercfore, indications of asbestus or chrysotile may be
found at moust places where serpentine rocks oceur, iy is, I think, very
clearly established by the work of prospectors, as well as by that of the
stafl’ of the Geological Survey, that very many areas do not contain, nov
are likely ever to produce, asbestus in workable quantitics ; and while
the greatly enhanced price of the mineral renders operative, avens
which a few years ago could only be worked ab a loss, it must be borne
in mwind that the great profit is made in the output of first-class mate-
rvinl, rather than in third-wrate asbestus. To any persons, therefore,
contemplating investment in such mining aveas, it is plain that the
first thing to be attended to is a careful examination of the property
by one uot personually interested in the matter, and one, further,
who has a good knowledge of the different kinds of serpentine,
as well as of the conditions which should govern the occurrence of
asbestus in suflicient quantity to repay the money invested.  Unfortu-
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nately prospectors as o clasy, rot only of asbestus propertivs hut of
other minerals as well, are not sutliciently well informed as to such
conditions. Many ave led by what they have observed in connection
with mines in certain other arveas, such as for instanee in the case of
the Cornish miner, who wmeasures everything in « Cornish half bushel.
Whereas the trath is vhat the profituble ov coonomieal development of
minerals very frequontly depends upon the presence of local phenvmena
or conditions which have altected certain limited wreas only of the cavth's
surfuce or crust. Just what the conditions have been in the past by
which the serpentine areas of Thetford and Black Luke have become
30 impregnated with asbestus veins of great purity and large size,
while the areas a short distunce to the cast or west should be almost
devoid of ushestiforin mineral, caunot yet be conclusively settled. 1t
is pussible that the presence of the large intrusive masses of granulite,
which are of more recent date than the serpentine, may have had some
effect in this direction, but in that case we should expect to find at
Black Lake, where these granitic masses ave the most abundant, the
richest deposits of asbestus. On the contrary, however, it is found
that the Lugest and wost important veins ave found at Thetford where
the granitic wasses ave  comparatively small and geverally confined
to nurrow dykes; for while the serpentine of this aven is, according
to the best testimony on the subject, due to an ulteration of igneous or
dioritic rocks, we can scavcely suppose that the asbestus itself is of
igneous origin. While, therefore, the reason why the Thetford areas
wre the most productive of fine ashestus fibre bas not yet been satis-
fuctorily ascertained, we have been able to learn some facts from the
study of these Thetford mines, which arc of value to guide the pro-
spector or the scientitic explorer in the search for other deposits.

Since the asbestus veins occur throughout the wass of the rock and
come directly to the surface where exposed, as in the hill at ‘Thetford
mines and the great escarpment to the south east of Black Lake sta-
tion, the mining of the mineral does not follow the methods which are
usually employed in the working of other mines, viz., by underground
slopes and levels connected with the surface by shafts. but is simply
open quarry work, the entire rock being vemoved, broken up and the
veins of asbestus separated by hand cobbing, in so far as the size of the
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veins will warrant the expenditure of labor for this purpose. The
bulk of the barren serpentine necessary to be removed in order to obtain
a ton of fibre is consequently very great, and while no exact data are
to hand by which the relative proportior of asbestus and serpentine
can be determined, it has been estimated to range in the ratio of 25 to
1 in very prolific ground, to 50 to 1 in ordimwy mining. Of course in
such a great quantity of waste rock, under the present system of work-
ing, many small veins or portions of veins are not removed, owing to
the expense and difficulty attending such operations by hand labor
only—and the great heaps of waste material have accumulated till they
now occupy large areas of valuable ground. As in the case of the drill-
ing and hoisting, however, where hand labor has been obliged to give
place to steam and compressed air, so, also, very shortly the breaking
and cobbing must also be done by machinery, and with proper appli-
ances, with a great saving of expense, as has resulted in the case of the
drilling and other operations ; since with a properly equipped mine the
cost of production ean be reduced from 50 to 75 per cent. from the
expense due to the laborious system of hand lubor.

The history of ashestus mining presents some points of interest in
view of the rapid growth of the industry. Comparatively little im-
portance was attuched to the ineral, from the economic standpoint, in
the early days of the Geological Survey’s operations, and this combined
with the fact that, althongh ashestus had been known before 1850 in
the serpentines of the Eastern Townships, the quantity seen at the
places where discovered was very limited, and led to the result that but
little heed was paid to its occurvence. 1In 1877, owing to the bhurning
off of the forest in Thetford and Coleraine townships, the hills of ser-
pentine became laid bare and the weathering speedily produced the
peculiar felting of the asbestus fibre on the surface wherever veins
occurred. This was observed by a French Canadian named Fectean, it
is stated, and the importance of the new material was soon ascertained,
which resulted in the establishinent of mining operations on a small
scale in the summer of the following year, by the Johnston Asbestus
Mining Company, although the credit of the first attempt at working
should probubiy be given to the Ward Brothers. The areas in the im-
mediate vicinity were spredily secured and new mines located, since
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which time the growth of the industry has been constant and rapid,
the output increasing from 50 tons only in 1878 to probably not far
from 8,000 tons in 1890, while the prices have ulso advanced within the
last year or two at a like wonderful rate, till now No. 1 Quebee
asbestus commands probably as good a price in the market s the hest
Ttalian, while No. 3 brings nearly as much as was obtained for No. 1
six years ago.

According to the Ontario Commission’s Report, actinolite min.
iag in that province was commenced in 1881, since which time about
3,000 tons have been extracted. This matevial, however, does not com-
mand the price of the Thetford mineral, selling at about the samo
figure as the waste or No. 4+ from that locality, it being ased almost
entively for asbestus roofing, for which purpose it is mixed with tar, us
already stated, and then applied in a coating of about half an inch in
thickness. The waste from the mines of the Eastern Townships, and
formerly the output graded No. 3, was at one time quite extensively
used for the same purpose.

The asbestus of Templeton was probably first mined in 1883, bnt
the industiy has never proved very remunerative, owing to the limited
nature of the deposit and the smallness of the veins, so that for some
years mining was entirely abandoned.  During the last season, how-
ever, operations have been started ancew, and some very excellent fibre
taken out, it is claimed at w profit. The conditions under which the
asbestus occurs in this district are distinct from those which ave found
hoth at Kaladar in Ontario and in the serpeniine areas of she Eastern
Townships, the serpentine in which the asbestus veins occur being in-
timately associated with erystalline limestone, and in many places the
latter is highly serpentinous. The fihrve of the asbestus is distinguished
from that of Thetford in having n marked perly and wavy lustre, in
being generally lighter colored, and by an entire absence of impurities
in the form of ivon grains.  Sufticient study of these peculiar rocks has
not yet been made to pronounce definitely upon their probable import.
ance, but when the deposits are made more accessible considerable
mining will be done, as these appear to be quite extensive.

As for the uses of asbestus, these have multiplied with execeding
rapidity. The early history has heen brielly stated, in so much that
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sufficient acquaintanes with its peculiarities had bheen lewrned wany
centuries ago to enable it to be woven into cloths often of considerailo
size. At the present day the finer grades and longest fibres are still
somewhat extensively used for weaving into cloths, from which drop
curtaing for theatres, suits of clothing for firemen, and various other
articles, are made, among which are asbestus mmil bags for railway
transit. So important is the matter of fire protection in theatres now
regarded in the leading cities of Europe and in the United States, that
special legislation has decided that asbestus curtaing of a size suflicient
to completely shut off the stage from the body of the house must be a
part of the stage furniture. As an instance of what can be woven from
this material, it may be mentioned that the curtain of the Academy of
Music, Philadelphia, by which the stage is sepavated from the body of
the house in case of five, is 54 feet wide and H3 feet high, and is made
almost entively of pnre asbestus, only 3 per cent. cotton being employed,
presumably to facilitate the weaving. :

As a protectiou for firemen usbestus clothing has been proved to
be of the greatest advantage. By its uid they have been able to enter
burning buildings and approach so closely to the flames as to extinguish
them in a much more speedy manner than by the old plan of fighting
them at » distance. Of a somewhat similur charvacter are the fire
shields, also made of asbeswus, which are placed between the burning
building and those who are fighting the flames, thus protecting them
largely both from the zreat heat and from the dense volumes of smoke
as well.  As for the great heat which can be endured when clad in
these garments, the story of the extingnishing of the Coste gas well in
western Ontavio only last year is quite fresh in owr men..ries. Here

the huge jet of gas which issued from the stand-pine of the well became
ignited, and the serew-cap which closed the pipe having received some
injury could not be adjusted so as to effecctually close the orifice. Sev-
eral expedients were vesorted to in order to arrange the ea» successful'y,
till at last, under promise of a heavy reward, some one, clad in an
ashestus suit, boldly approached the tlame itself, a thing absolutely im-
possible without the protection th.s aftorded, adjusted thé cap properly,
screwed it on and extinguished the ignited gas.  But while the use of
this material for the purpose of clothinrg has steadily increased within
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the last ten years, so many other needs have arisen to which it
appears espeeially adapted, that the manufacture of clothing is forced
to take a comparatively unimportant place. Thus in chemical labora-
tories fine ashestus cloth, or even finely teased ount asbestns fibre, is
now used very extensively for filtering various solutions for which no
other material yet discovered has been found so well adapted, espe-
cially for strong acids and alkalies which would quickly destroy the
ordinary filtering paper. The advantages of the asbestus filter are also
apparent in the fact it can be ignited without being consumed. Tt is
also rapidly coming into unse in sugar refineries for filtering the
saccharine juices, and as a filter for water it has been found to possess
very superior jualities over most of the substances in use, and will
doubtless, before very long, become an important agent in the purifica-
tion of our supply of water in large cities.

Its value as an ingredient in the manufactura of fire-proof print has
already heen alluded to slightly, in which respect it ranks with steatite.
Applied to woadwork it is capable of successfully withstanding a very
considerable volume of flame and so confining the fire to a limited
space. As a material for fire-escapes also, owing to its very
considerable tensile strength, it is largely made into rope, the
fibres of which are sometimes strengthened by the addition
of brass or copper wires. from which ladders are then made,
which are pmctically indestructible. More recently, also, its pro-
perties as a non-conductor of clectricity have been discovered and a great
demand has sprang up for it in the construction of dynumos, and other
portions of electrical apparatus requiring insulation. Wall paper, also,
printed in ovnamental colored patterns, which when applied to the
walls of a room reduce the risk of conflagration to the least possible
degree, are manufactured even now in considerable quantity, and even
writing and fine printing papers are made which have the property of
vesisting destruction by five, anl though becoming altered to some
extent, even then preserve the writing or printing which has been made
on them. A great difficulty, however, in the former case is to give the
paper a sufficiently hard and smooth glossy surfuee over which the pen
can glide freely ; but this defict will doubtless be remedied in time. and
with a fire proof ink the preservation of deeds and important papers can
thus be readily effected.
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Tou thuse atlected with cold feet 2 stocking vr insole of ashestus
cloth, which is easily made, is & sure preventive of discomfort. This
article has already been manufactured by an enterprising fivm and a
patent taken out theron, while « thin strip, used us a cork sole, will be
found highly efticacious in keeping one’s feet comfortuble.  While, how-
ever, the uses to which this peculiar mineral appears to be adapted are
manifold, possibly the most important and valuable is that to which it
is now su generally applied, viz, as packings for cylinder pistous in
steamn engines, and for joints in gas, stewm and hot air pipes.  In the
manufacturing of stcam packing good fibre is required capable of spin-
ning. The mineral as it comes out of the rock in vein torm is first
pulled apart and the fibre teased out intv a woolly or silky mass.
‘Then. by specinlly prepaved wachinery, the gricty and fron particles
are carefully eliminated. since their presence would be productive of
injury to the rapidly moving polished piston rods, and the resulting
product, a fine thufly substance, is then cwded and spun into yarn or
woven into cloth. If the former, the yarn is treated after the mwanner
of manilla and manufactured into ropes of various sizes and shapes, as
required for the different varieties of packing into which it is to be
made.  Tn vrder to adapt the mineral to special uses the tibves of the
asbestus are frequently  intermixed with fine wires of copper or brass
or associated with rubber.  In some vavicties also finely divided
wraphite cnters info the composition, presumably to Dmpart greater
lubricity to the material. The great value of this packing arises from
the fact that it 3s unacted upon by steam or heat, and conscquently re-
tains ils clastic propertics for u very long time in comparison with the
old style of hemp or rubber packings; so that now, especially since
the late improvements in engiues of the mavine type where enormous
power is developed, such satisfactory vesults could not probably be
obtained by any other known substance.

As a covering for steam pipes and boilers it has also come into
very gencral use, the saving in fuel and power from its application far
more than repaying the cost of the material, and is estimated to be not
less than 30 per cent. of the energy developed.

But it would be practically impossible in « paper of this kind to
cnumerate the uses to which this wonderful material is now being ap-
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plicd, aud coneerning the adaptability of which fresh  discoveries are
being made almost daily.  The greab importance attuched to ihe deposit
in the provinee ot Quebec is seen in the fact that several of the lurgest
companies interested in the manufacture of asbestus products have
found it to their interest Lo seeure mines of their own in this district,
among which may be mentioned the Bell Ashestus Co. and the Vnited
Ashestus Co., of London, Eng, and the wgreat Gernun firm of the
Wertheiws, of Fraukfort, while American firms wre also largely inter.
usted in several of the mines.  In spite, therefore, of the wide geograph-
jeal distribution of the mineral, it is evident that the asbestus of this
country has, from its excellent qualities and from the ease with which
it is obtained, visen to this prominent place, and in view of the fact that
the sources of supply appear to be limited, it is doubly important that in
all mining operations the minimum of waste should be permitted by the
employment of the most improved machinery applicable w the purposes
of mining and dressing, consistent with its economical and profitable
output. This view of the case is now rupidly engaging the attention of
those who possess the keenest insight into the great possibilities of this
industry, and rapid strides have taken place in this direction during
the last two years

T trust that sufficient has been said in this paper to show that in
asbestus we bave a substance which is almost unique in the mineral
kingdom —a substance of such ready adaptation to such a variety of
uses that its neglect for so many years seems wonderful to those who
have but superficially glanced at the subject.  Doubtless, however, the
great expense atlendant upon its use priov to the discovery of the
deposits of Thetford and Coleraine, in Quebec, is largely accountable
for this stale of things, and as in the case of many other substances
witen ouce they have come into general use, one wonders how the man-
ufacturing and commercial world ever got along without them. Itis
possible that within the capacious bosom of mother carth there are
stored up other treasures of the mineral kingdom, whose uses are also
unknown at the present day,but which await the fortunate coming of some
clever genius to show their great importance. A very striking case in
point is seen in the enormous nickel deposits of Sudbury, and, to go a
little further bLack, in the great petroleum wells wnd the reservoirs
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of natural gas of Camda and the United States. In fact nature scems
to delight in astonishing us at intervals with the production of some
new waterial which almost revolutionizes the existing methods of
work 5 yeb it is equally certain that, just as soon us these substances
are discovered, the inventive genius of man proceeds Lo find out some
process by which they can be utilized. Tt wiil not do, however, to con-
clude absolutely that, because asbestus at the present day appewrs to
Il want which is appavently incapable of being Lilled Ly any other
mmown material, this condition of things will continue forever or cven
for any very great length of time. Scientific investigation in the
various branches of manufactures and wmits is progeessing at so won-
derful & pace that one ceases almost to be astonished at cach successive
and brilliant discovery. It is gratifying to know, however, that all
such discoveries, whether in the domain of medicine, electricity or in
auy of the branches of applied scicnee tend to the increased welfare,
comfort and advancemwent of the human ruce, and to those engaged in
the solution of the problems which are constantly being presented in the
different tields of scientific research, the thanks of all men ave due as to
to the world’s greatest benefactors.

¢ —— O ————

THE ANNUAL MEETING.

Members are retninded that the Axzvan Meerise will be held on
the afternoon of the third Tuesday in March (17th). Tt will be held in
the Normal School lecture room at 4.15 p.ni. The importance of every
oue attending the annual meeting is manifest, as matters of vital interest,
always turt up and the Counecil is most anxious shat every member
should consider that he has a voice in directing the management of the
Club.

SUBSCRIPTIONS.

The Treasurer begs to request tlan all members who have not

ulveady done so will pay their subscriptious before the annual meeting.
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Ganadxan Mxnmg Regulatmns

NOTIOE

HE following i & sammary of the, Bagula.tmu- with respct to the manner of
r recording n8::11;111::; for Mineral Lands, othar than Coal Landx, and the conditions

govermng the purchsse of the same.

- Any person-may explom vecant Do!mmon Lands not appmpmted or zesarvod S

by Government for other fp urposes, and sy search ‘therein, either~by surface or,

subterranean prospeqhng, r foineral debosnta, with a view to obtaining a ‘mining

* location for the same, but no mining location shall be grafited until ‘adtual discovery

- has'been made of the vein,lode or deposit of m.meral or metal within the limits of
the locafion of claim.

. A location for mining, exsept for- fron or Petroleum, ahisll not be mm than
1500 feet in length, nor more than 600 feet.in bresdth. A location for ‘mining
Iron or I’draktxm shall not exceed 160 acres in area.

On dmvenn £ mmeml de it Ry ‘person may obhm 'Y mimn location, .
upon marking-out is location on the ground, in sccordance with the regulations in
that ‘behalf, and filing with the Agent of Dominion Lsnds for the district, within
sixty days fmm discovery, an affidavit in form rescribed by y Mining Regulations,
and paying. at the same time an cffice fes ‘of five- dollars, which will entitle- the -
person so tecording hia claim to entér into possession of the location applied for.

At any time befors the expmhon of five years from the date of recording his .
¢leim, the clsimant-mey, opon filing pmof with the Local Agent that he has
expended $500.00 in actaal mmmg operaticns on tke claim, by ‘paim g fo the Local
Agent-therefor §5 per acre cash and a further sum of $50 to cover the cost of survey,
cbtain & gatem. for #aid claim &g provided in the- sud Mmmg Regulations,”

(}opws of the Kegulations may beobtamod upon applwatwn to cﬁs'
TDepartmmt of the Interiof. .

S .A. I, BURGESS, :
’ Degnty of the Minister of th- Inunot.

Y

’ Dxpumnoxmlxnmox, ' . ,
Ottaws, Cunda. - December 19th,. 1887 L . < R
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