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The Outlook for Phosphates.

The feverish excitement attending the dis-
Covery of large phosphate beds in Florida has
Now somewhat abated, and the facts of the case
have become pretty well known, through the
Published investigations of competent and con-
Scientious experts. It is, therefore, possible to
look over the situation with calmness, and to
8auge with some degree of accuracy the effects
of this new source of supply upon the markets
of the world. Among the first questions that
Present themselves in this regard are those re-
lating to the nature, occurrence and composition
of these phosphates and the manner in which
they Qiffer in all these respects from the Apatites
of our own country; and, although various an-
s.WerS have been suggested by different authori-
ties, the most reliable conclusions can now be
drawn from industrial and commercial results.
It is necessary in approaching this subject to
femember that the phospates of Florida are of
™o kinds—rivir and LAND—and it will save
Some confusion if we at once point out that it is
°f‘]Y with the latter that we Canadian miners of
high grade apatites need concern ourselves.

he gravelly or nodular of the Florida river-

eds, or swamps, will bear no comparison with
our product for many reasons ; the chief being
that their percentage of phosphoric acid is too
low, and their percentage of iron and alumina

T 100 high to meet the requirements of manu-
facturers of water-soluble superphosphates. The
ACtual cost of raising them to the surface is
Tepresented, and perhaps truly, as being very
OW, but this is more than counterbalanced by
the scarcity of labor and the lack of facilities
glolr tl'ansp(.)rtation ; and we are therefore justified
res tegarding them as a species of gigantic

€rve, to be called upon by future generations
of farmers when the beds of the well known,
:q“a"y cheap and accessible, and more esteem-

Material in South Carolina have begun to
8uish. According to Dr. Francis Wyatt, the
8eological formation of the “land” or “rock”
. Phosphate s superposed upon a foundation of
Wuch-fissured Upper Eocene limestones, and is
Made up of extremely irregular pockets, or
ks of siliceous, marly,and phosphatic mate-
Hal heterogeneously jumbled together. The
E:;C;ets are sometimes of immer.lse extent, and at
S of only very narrow dimensions. The
ks consist principally of boulders, rolled up

Y the action of water and cemented together

Y a .siliceous mud, hardened by evaporation

and exposure. This description being appli-
cable to the entire State, it follows that the
Florida phosphates, like those of similar origin
in other parts of the world, are nothing if not
capricious, uneven and deceptive. As an illus-
tration which we may very fairly consider typical
of this uncertainty, we may refer to the publish-
ed report of an expert chemist and engineer of
New York, who was sent to Florida to examine
a tract of 5,120 acres of land in the heart of
what is called the “phosphate belt.” The
most attractive indications of phosphate rock
were everywhere prevalent; sometimes in the
form of huge boulders outcropping on the sur-
face, and more generally in the form of small
debris, brought up from below by the industrious
male. A ‘thoroughly systematic examination
proved that the actual amount of land on the
entire tract containing workable deposits of
phosphates was only 83 acres, and that this area
was not all in one piece, but was made up of
small portions varying in size from a few feet to
two or three acres. Their depth of phosphate-
bearing sands and clays ranged from 15 to 30
feet, and the thickness of the phosphate deposit
itself was from 334 to 27 feet, the average, how-
ever, being no more than 8 feet. It was made
up of about the following components :—

13 per cent. by weight of large and small boulders
of 80% phosphate of lime. .

29 per cent. by weight of debris and soft white mat-
ter of 607 phosphate of lime.

56 per cent. by weight of sand, clay, flints and waste.

The color, texture and specific gravity of the
phosphate varied almost with every pit, and
while in some of the beds the higher grades con.
tained only a very small percentage of iron and
alumina, in the majority of cases the output was
heavily loaded with these injurious constituents.
A careful estimate placed the yield at 5,000 tons
per acre, of material having the -above composi-
tion, so that we may reckon on some 650 tons
per acre of about 75 to 8o per cent. grade. The
desultory manner in which the pockets were
scattered over the whole surface of the tract
made it a matter of difficulty to place a fair valu-
ation on the 83 acres of land which alone were
of exploitable value. It was therefore necessary
to acquire 5,037 acres of “dead” land, and to
distribute the working over the entire body !

The inconvenience or impracticability—to say
nothing of the cost—of establishing such widely
distributed quarries, becomes obvious when we
take into consideration the methods of exploita-
tion. These phosphates have first to be dug out
of the quarry and brought to the surface, care-
fully selected from the impure adhering matter
with which they are connected, thoroughly wash-
ed in running water, and finally either dried in the
sun or piled up and burnt in kilns! Every one
of these operations requires skill, but there is
still another of paramount importance which has
still to be mentioned. We allude to the final
process of selection for foreign shipment, whereby
everything under 70 per cent. of lime phosphate,
and exceeding 4 per cent. of iron and alumina
oxides, are excluded from the piles. Without
daily and accurate chemical analyses of the entire
output, even expert miners go wrong in this last

manipulation and blunders are found to be inevi-
table, all the more disastrous from the fact that
the whole mining cost is thrown upon the higher
grades. No market has yet been found for the
immense quantities of second and third quali~
ties, which must necessarily be taken from the
pits, nor can we see the least chance in the near
future of finding an outlet for them. In the
first place, there are no facilities for their cheap
transportation to points of consumption; and in
the second place, they contain so much iron and
alumina that in the ordinary process of manu-
facture no experiments have yet succeeded in
making them sufficiently dry for commercial pur-

poses.
These aspects of the question strike us as

most worthy of attention, for they immediately
suggest that Florida is hampered as a shipper of
high grade phosphates by difficulties of great
magnitude and importance. Before she can
hope to justify her pretensions as a producer of
the first rank, or to seriously and permanently
influence our markets for good or evil, she must.
give more distinct evidence of her capacity than
has been hitherto forthcoming. There can be
no doubt that she is passing through the critical
period of her history, and that those interested
in agriculture and fertilizers are turning towards
her with growing anxiety. This fact, however,
only adds emphasis to the questions which have
been so often propounded and are still un-
answered: Where are her “Bonanza” deposits
of high grade rock, and how are they to be ex-

ploited at a profit? For our own part we see

no ground for the discouragement lately evinced
by a few of our Canadian miners, and we do not
hesitate to counsel those who have interests in
our apatite deposits to preserve their courage
and await further developments with confidence
and composure. They will yet be called upon
to witness the discomfiture of many unfortunates.
who have allowed themselves to be led away by
exaggerated reports and excited first impressions.
Florida is still, to a very great extent, an unset-
tled country; her climate is notariously malarious
in the phosphate belt, and she is subject, besides,
to periodical and severe visitations of yellow
fever. Her transportation facilities are imper-
fectly developed and wretchedly managed, and
her railroad companies are poverty stricken and
incapable of furnishing the rolling stock neces-
sary for the extension of a great industry.
Her people are speculative and enthusiastic, but
are neither practical nor laborious, and while the
negro, upon whom will fall the burden of the
mining work, is an unoffensive, cheap and docile
servant, he is shiftless and unreliable. We do-
not make these statements with a view to under-
rating the importance of a competitor. We are
not so blind as to be unable to see the “ Writing
on the wall;” but we speak thus plainly because
after mature consideration and minute enquiry
we have concluded that Florida’s resources have
been grossly exaggerated. According to our in-
formation there is a yearly market in European

centres for about 750,000 tons of phosphate of

lime of 75 to 85 per cent. The buyers impose
as a condition of their contracts, that the material
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supplied to them for manufacturing purposes
shall contain -no more than three per cent. of
combined oxides of iron and aluming, and they
attach penalties to this condition sufficient to
sccure its obscrvance by miners and shippers.
Of the hitherto principal sources of the world’s
supply of phosphates, many are well known to
be slowly but surely failing, and leaving Florida
out of the question as a doubtful factor, it is
difficult to predict where, if not in Canada, we
are to look for increased contributions. If
Florida does not fulfil what has been predicted
for her, it will not, in any case, be from lack of
opportunity, forwithin thelast twoyears there have
been incorporated no less than eighty odd com-
panies for the purpose of wresting from her
sandy bosom her presumed exhaustless phos-
phate treasures.  Of this large number some will
~ naturally prove to be mercly ephemeral, and will
disappear as suddenly as they grew, but there
are others which are opérated by men in the
highest rank of science, industry, commerce and
finance; yet what are the results thus far accom-
plished? They are not difficult to tell, and may
be summed up in the brief statement that the
total quantity of phosphate shipped to Europe,
or in other words to our customers, from all
parts of Florida since the commencement of
operations in 1889, does not exceed 20,000 tons
of an average quality not exceeding 75 per cent.
——————

The Springhill Explosion.

This explosion, the third of the great coal min-
ing disasters in Nova Scotia, has claimed for its
victims one hundred and twenty-five men and
boys. The collieries of the Cumberland Railway
and Coal Company are at Springhill, in Cumber-
land County. Three seams are worked. The east
seam slope, in which the explosion occurred, has
reached a depth of 2,500 feet. Ata depth of
1,900 feet, a level had been driven about 3,200
feet to the westward, and near the end of this
level two counterbalance roads had been driven
in the coal to the next level above, a distance of
6¢a feet.  From these balance roads, horizontal
workings, or bords, had been started and were
being worked at the time of the explosion.
About the middle of the workings, in the balance
road furthest from the slope, the coal, about
eight feet thick, was divided by two fect of stone
into two benches five and three feet thick. The
lower and thicker band only was worked. At
points it was necessary to blow down some of
the stone to allow the pit tubs to pass. The
evidence showed very clearly that a shot had
been fired at this point, in this stone, as the
body of the man employed to fire the shots was
found a few yards away. Itappeared on exami-
nation of this part of the mine by the jury, who
were mostly practical miners, and took a deep
interese in the investigation, that the charge of
powder had been excessive, and that the flame
of the shot hzd either kindled some gas or had
been powerful enough to distil from the coal-
dust enough gas to cause a heavy explosion.

The investigation  before the Coroner, Dr,
Black, of Amherst, was of a searching character,

and took in all the details of the management of
the mine. ‘The dutics of the sulphur men, shot
firers, brattice and shift men, their instructions,
reports, etc,, were fully considered. Evidence
was taken as to the ventilation, dryness of the
mine, ete.  After full and mature deliberation
the jury confirmed the public opinion of the
mining fraternity, which bad been, that at this
mine all possible precautions had heen taken for
the safety of the men, .

The verdict returned by the jury read as
follows :—

“That the explosion was caused by the flame
from a shot fired in No. 3 bord of No. 7 balance,-
igniting coal dust and a certain proportion of
gas which may have been present at the time.

“They also belicve that there was an unusual
flame from said shot owing to a slip in the stone.

“They believe that the explosion was acci-
dental, that no blame is attached to the manage-
ment, and that they have taken every precaution
for the safety of their workmen, and they make
the following recommendations:

“First.—That in future, where safety lamps
are used, and in very dusty places, powder
should not be used.

4 Second.—They recommend that in gaseous
portions of the mine, before the men resume,
work after dinner, the places should be examined
by competent officials.

 Third —They recommend that the Local
Government procure for the use of the Deputy
Inspector of Mines a Shaw machine for detecting
gas.”

The above brief recommendations are of a
practical nature, and if carried out would assist
greatly in the preservation of life and property.
Where there is gas enough to warrant the use of
safety lamps, it is an anomaly to allow at intervals
the discharge of an amount of powder equal in
its heat and searching effects to many open
lights; and in the same way when it is necessary
to use safety Jamps where both dust and gas are
present, the use of powder is equally inexpedient.
The abolition of powder brings up the still
mooted question of what explosive can be trust-
ed. The many ingenious expedients of lime
cartridges, hydraulic wedges, compressed air,
ratchet wedges, etc., have not been practically
adopted by coal miners, and each new invention
seems to create an equally new crop of objec-
tions; presumably the increased cost of the coal
is at the bottom. Of the various explosives,
roburite, 2 mixture of nitrated napthaline and
nitrate of potash, seems to have found most
favor. It has been used at the Intercolonial
Colliery, Pictou County, and, it is stated, with
satisfaction. .

Should tne recommendations of the jury
prove agrceable to the Government, and a re-
striction be placed on the use of gunpowder in
the coal mines of the Province, there is no
doubt that the cost per ton of the coal will be
increased, to an amount more than offsetting the
inferior quality of the hand dug coal. As be-
tween the Pictou and Cumberland mines this
would not cause much discrimination, but in
Cape Breton, where some ‘mines show gas, and

T

others are reported as free from it, such legisla-
tion would be felt by some to be a serious
matter. However, when regard is had to the
immense tonnuge of coal in Pictou County de-
stroyed by fires, many of which can be traced to
shot-firing, and to the many lives that have been
lost, it may be conceded that the Province
would be better off had no powder been used
there for the past twenty-five yecars. If the
mines be regarded, as they are in point of fact,
the property of the people of Nova Scotia held in
trust by the local Government, then the interests
of our successors deserve consideration. * Already
in Pictou County there are large tracts of work-
ings in which no powder is used and no open
lights are allowed.

It seems incredible that with the advances
made in safety lamps, electric lighting, electric and
other coal cutting and wedging devices and im-
proved explosives, that the time has not arrived
when the use of so rude and dangerous an explo-
sive as gunpowder can be dispensed with. With
prophetic eye the miner of the future may be seen
working in an atmosphere equally pure with that
above ground, lighted by the brilliant rays of
electric lamps, and readily and without toil ex-
tracting through the giant forces of electricity
the treasures of the world below.

Turning from the horrors of this subterranean
slaughter, it is pleasing to note the promptness
and bravery of the comrades of the victims, who
repeatedly risked their lives to rescue not only
any possible survivors, but to restore promptly
to sorrowing relatives and friends the remains
of those who had been killed. This work was
steadily carried on amid the foul air and the
dangers of falling roof and stone in the exploded
district, where every prop and support of the
roof had been swept away. The efforts of the
relief committee, and their appeals to public
sympathy have been promptly answered, and
there is every indication that a fund will be
raised equal to the task of supporting the
dependent relatives for some years to come,

It is also a matter of congratulation in the
intcrest of the general public as well as of the
company, that the explosion did not set fire to
the mine, as too often happens. The destruc-
tion of the two fine mines that were the seat of
the disaster, with their slopes, engines, bank-
heads, etc., would have crippled the company
and the town of Springhill, and have proved a
Provincial disaster. There were hcre at one
time four slopes, on the three seams of coal being
worked, and they were all connected. The
management had isolated two of them and werc
about to isolate the rest. The wisdom of this
course is apparent, as there is little doubt but
that had these precautions not been taken a
greater loss of life might have happened.

~4 o>

The value of the gold exported by the banks
at Victoria during last year was :—

Bank of Brtish Columbia ..eveaunen. ees $203,112
Garesche, Green & Co...... .. 183,587
Bank of British North America. 285,331

$412,029

G TR RN A S e T
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EN PASSANT.

On another page of this issue will be found an
account in detail of the third Annual Meeting
and Dinner of the Gold Miners' Association of
Nova Scotia, held at Halifax, on the 1oth inst.,
at which the REview was a participant. ‘The
occasion was one of unanimity and good fellow-
ship, and was thoroughly enjoyable.

D —

This Association has now rounded out three
years of active, useful life; it has trebled its list
of members, and has, in a quict, unobtrusive,
but cffective way, accomplished a very creditable
amount of good work for the gold mining in-
dustry of Nova Scotia. The need of such an
organisation has been shown by its continued
evistence and increased prosperity, and the Re-
view wishes it many annual meetings of as
happy a nature as the one just passed.

At the business meeting, held in the after-
noon, some important amendments and addi-
tions to the existing Mines Act were fully de-
bated in a most interesting manner, and it is
opportunc for the Quebec Government to note
that they were chiefly in the direction of obtain-
ing a more liberal as well as a more secure title.
The deficiency of the Nova Scotia Act in this
respect was well set forth in the paper “On
Titles,” read by Mr. B. C. Wilson, at the October
meeting, which we reprint elsewhere.

Measures looking to the establishment of a
permanent base line marked by stone or iron
monuments in every gold district, and also pro-
viding for a barrier of unwrought country rock
between lands owned by different and diverse
owners, were also debated, and were committed
to the Council to secure enactments of the same.

A pertinent query comes from a Cape Breton
miner with regard to the cause of the Springhill
explosion. He asks: “Why was the air not
split to ventilate sections separately, and thence
direct into return air-way? Does it not seem
strange that the air having first passed over
safety lamps should be returned over naked
lights?> What was there to preventa fall of roof
in any of the balances, forcing gas dowh on the
main trolly-way, 1,900 foot level, or through on
to No. 6 balance?”

Copies of the following resolution, passed at
the last regular meeting of the Canadian Insti-
tute, Toronto, have been mailed to the mining
men of the province :—

** The Geological and Mining Section of the Canadian
Institute are of orinion that until a Provincial Department
of Mines is established, the mining and metallurgical in.
terests of Ontario cannot receive that attention whick: their
mportance demands, and therefore recommend that a
Mming Convention be called to meet in the city of
l’ummo, at the Canadian Institute, on March 31, at 10
o'clock a.m., to consider measures for the advancement of
the nuning industry and the advisability of establishing a
Provineial Dcvanmcnt of Mincs. The Institute is hereby
requested to give notice ealling upon the various mining
localities throughout the province to send delegates to
meet the delegates appointed by the Institute for the pur-

pose of laying their views before the Provincial Govern-
ment.

Itis requested that representatives be sent to
this convention, and the invitation is made
general to all interested in mining in Gatario.
We are heartily in accord with the object of the
inecting, and trust that good will result.

2

We are very much pleased, and so will be all*

.our Canadian readers, 10 learn of the election of
Mr. John Birkenbine, M.E,, of Philadelphia, as
President of the American Institute of Mining
Engineers. Mr. Birkenbine, who is well known
in the Ottawa Valley for his papers on iron and
its possibilities of manufacture at Ottawa, has at
present charge of the iron ore statistics of the
Eleventh Census. Mr. Birkenbine is alo the
mainstay of that excellent periodical the Journal
of the Charcoal Iron Workers of the United
States.

The trouble at the Wellington, B.C., collierics
has assumed a serious aspect; there have bLeen
what verged very closely upon riots, and it is
feared that the conduct of the strikers may go
from bad to worse. The original difficulty seems
to have been almost lost sight of in the later
issues, and affairs have reached a stage when any
settlement has become exceedingly difficult.
The situation is much to be regretted, not only
on it own account, but also from the fact that
an important coal producing centre has become
in great part inoperative, and has lost ground
that it will take long to recover.

Considerable prominence is given in some of
our western papers to the reported sale to an
Anglo-American Syndicate of the Badger, Por-
cupine and other well-known silver mines in the
Port Arthur district, These properties having
given substantial proof of their ability to pro-
duce in paying . quantity are unquestionably of
great value, but in view of the absolute silence
maintained upon the subject by those interest-
‘cd, the report that $r10,000,000 have been
realised should be taken with a strong pinch of
salt.

To all appearance the first Quarterly General
Meeting of the Gereral Mining Association of
the Province of Quebec promises to be a
notanle one. Papers will be read by Dr. R. W.
Ells, Ottawa; Rev. Abbé Laflamme, Quebec;
Dr. J. I. Donald, Montreal; J. B. Smith, M.E,,
Glenalmond, and A. M. Evans, M.E,, Black
Lake. The subjects promising a lively discus-
sion will be those by Messrs. Evans and Smith
on “The Responsibilities of the Mine Mana-
ger,” and “ Mine Inspection,” respectively. The
Meeting will take place in the Windsor Hote) on
Thursday 3oth April, and in all likelihood will
be celebrated with a dinner.

A new boring apparatus for mines has been
brought out in England, which is especially de-
signed for use in places where there is a possi-
bility of breaking through into old workings or
places in which gas or water may be pent up.
With this invention the holein the coal or other
mineral is made gas and watcr tight from the
insertion of the boring tool, and the pressure of
ecither is indicated on a gauge ~ttached: The
tube proper is inserted in an outer casing which
is placed in a hole two or three feet in depth,
and secured to-a titnher frame as a fulcrum, at
the outer end, and bevond has bolted to ita
sleeve nut tapped to receive the screwed length

of the feed screw of the boring bar, which is

operated by manual or other power. At some
convenicnt portion of the casing tube outside of
the “face,” a downward branch is provided,
which is closed by a straight through valve,
which, being opened, allows the debris from the
boring too! to fall downward to the floor of the
seam.

The patent cure-all man, the life insurance
agent, and others of that ilk, have gained a well
deserved reputation for unmitigated check and
cool impudence, and their names will go down
to posterity. But a new rival has appeared in
the field who bids fair to rob them of some of
their laurels. This formidable competitor is
actively engaged in pushing an article known as
“Shaw's Gas Testing Machine,” and the caim
impudence of his methods of business almost
rise to the height of genius, The following is
an extract from a letter written by him to the
manager of a large Nova Scotian collicry : “Un-
less you do avail yourself—-and soon too- you
may live Jike Cowans to regret that it was ever
your misfortune to be a mine superintendent.
You know the responsibility—I know the con-
dition of your mines. Deliberate.” In the
face of such assurance we are speechless!

From the report of the annual meeting of
Bell’s Asbestos Company, reproduced in another
column, it will be scen tirat although a large
dividend, 15 per cent., was paid, yet it has de-
creased materially from the percentages paid in
the last two or three years. The Canadian busi-
ness is not responsible for this—-that has been as
productive as ever—but the Erglish trade has
fallen off very considerably, owing to the disclo-
sures regarding the “gratuity system,” which
appears to have prejudiced the public against
the company. How far this sentiment is justi-
fied is not for us to say; the modes of doing
business vary greatly on different sides of the
Atlantic, and what would be severely condemned
in one country may be “winked at” in another;
the unpardonable crime is to be found out.
The financial position of the company is strong,
however, and the present disfavor in which it
is held should result in greater purity in the
future, when it may regain the ground lost in
the past year.

At the present time, when the Springhill disas-
ter is fresh in our minds, the conclusions reach-
ed by the Prussian Firedamp Commission, clse-
where reproduced, are of c¢special interest, It
may be remarked, however, that these experi-
ments, while of undoubted value, did not show
such uniformity of results under similar condi-
tions as would warrant the drawing of anything
more than inferences as to the e<plosiveness of
coal dust. In some instances, with the same
charge of dust, an explosion would follow in the
one case and not in another, without any visible
cause for the difference.  Morcover, the condi-
tions of an artificial test and an actual explc;sion
in a mine are very different: in the one the at-
mosphere is charged with dust to a very appreci
able extent, such as no miner would fire a shot
in, and in the other, the dust is lying for the
most part on the floor.
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From returns received from the three princi-
pal railway lings we are vtabled to publish the
following estimate of the contracts for supplies,
made for the cnsumg year by our Nova Scotia
collicries 1=

GRAND TRUNK RAILWAY.

Colliery. Quantity.
Gowrie ......... . - o ie.e. 350000
Spunghit ... L. S iee e .. 05,000

CANADIAN PACIFIC RALLWAY,

Cape Breton.,, ... .. ... 120,000
Pictow and Cumberland Co.... ...... 65,000
INTERCOLONIAL RAULMAY.
Springhithee. oo tese. 100,000
Acadia..... ... e iieecee 40,000
Phamix.......... Cetetieesseaaa., 25,000
Intercolonial . ... ... ..., eees sere 20,000
Intermational.oovee oo oo ciaiias. 3,000
Grace Bay.coiiieiiiiess vensienane 1,000

474,000

The following letter from the Canadian
Copper Company, under date of 16th instant,
will be an eye-opencer to our gullible friends in
the West, who have pinned their faith on Mr.
Ritchice’s chimerical schemesand bombastic utter-
ances :-—*“Mr. 8. J. Ritchie, formerly an officer of
th? Canadian Copper Co., has ceased 1o have
any connection with the company as a director,
officer or stockholder, and he does not represent
the Company in any capacity whatever. It has
recently come to the knowledge of the Company
that Mr. Ritchic has assumed a position of
hostility to it, that he threatens it with malicious
law suits and interference with its business.
All persons having any business with the com-
pany will oblige us by paying no attention to
any correspondence or interviews of Mr. Ritchie,
The Company will, through its proper officers,
attend to its affairs and the performance of all its
contracts. By order of the president.”

——

Apropos of the recommendation of the coro-
ner’s jury on the recent Springhill explosion, it
may be well for our miners to consider the fol-

lowing objections to the Shaw Testing Machine:

(1). The machine does not register the presence of gas,
even when in perfect order, except in the immediate
vicinity of the mouth of the tube, and as the miners will
be led to believe it is perfect in action, they will not exer-
cise the usual care and prudence, and the result will be
more accidents due to explosions of gas.

(2). The pipes will be continnously out of order, as it will
be impossible to guard against the jomts heing forcibly
bioken, through falls of top and sides, squeeres, ete., and
droppers of acidulated mine-water eating holes in them,

(3). In cases of outhursts of gas, one of the most dan-
gerous forms in which it is encountered, the fire-damp
will reach the miners' Yamp as =oon asat will the mouth
of the tube, and if the miner is depending on the machine
for safety he will be burned before any signal can possibly
be given him,

(4}, It is proposed to place a single tube in cach work-
ing place. If there was any possible means of determining
the propet location for the mounth of this tube 3t would not
be required, as if it is known where gas will appear it can
be watched and guarded agamst.  Theidea 01‘ the owners
of the machine, is to place a tube at the highest point
near the face of cach working place.  As these faces are
swept with currents of fresh air which dilute and carry off
the gas evolved lhgrc. it is more likely to accumulate in
dangerous quantitics in other parts of the workings.
IWhere those points are 1t 1s 1mpossitie to designate.

(5). The principles of the machine are not new  They
have been proposed Lefore on the continent of Europe,
and after exhaustive inquiries 1nto their merits, they have
been discarded as worthless and dangerous.

The apparatus cannot be operated 50 as to give warning
in all cases of the presence oll fire lamp in collierics where
its appearance is only vccasional.  In mines where there
ic a contuwous and general evolution of gas from all the
workings it cannot be applicd because at will require more
pipes than can be put into themine openings.  The large
number of pipes {if but a single pipe 15 -un into each
working place), will fill up the main airor ! lage ways,
inter(rre with the ventitation, and prevent the working of
the colliery.

The French Fire Damp Commisston, whose report has
recently been issued, gondemns three similar appliances

“

that were brought to its notice in the following terse
language :—

“They are absolutely analogous to systems proposed
for a long time to all conmmissions. .

“A «imilar process was tried in Germany by Her. Hilt
and abandoned as producing no effect as regards security.

“I1 would be useless sinze it is likely to sound every
day in certain gascous mines, or, again, not to sound,
though the remainder of the mine is full of fire damp be-
cause threre was none at the point whore the apparatus
was placed, \

“An impracticable process in a mine with a continvous
and general escape of gas and unrealizable in fact.

** This apparatus has the inconvenience of all warnings
wlich may be found in places where they are of no use
and are wanting in points where they are necessary.”

The two Liberal candidates for the county of
Pictou, N.S., in the recent contest expressed
themselves something to this effect in address-
ing the coal-mining population of the district:
“ A large numbe  of you are engaged in coal
mining, Notwit“standing the contentions of
partisans to the contrary there is not the slight-
est reason to doubt that the future of this great
industry is largely dependent on our success in
obtaining the markets of New England.  Look
at this fact.  In the year 1853, when our coal
was taxed by the United States, our sales then
amounted 10 120,754 tons.  In 1854 it was ad-
mitted free, and that condition prevailed until
1866, at which time our sales reached the
amount of 404,252, when it was again taxed,
From that time forward, owing to the American
tariff, the sales decreased.  Let it be made free'
again and a far greater increase will take place
commensurate with the largely increased con-
sumption of coal by the New England States.”
The force of these arguments do not appear
to have been apprectated by the electorate,
for both were defeated by an over-whelming
majority.

or—

CORRESPONDENCE.

The Shaw Gas Testing Machines,

—

Sir,—In response to your enquiry respecting the Shaw
machine for testing gases in coal mines and the sugges-
tion, after the verdict at Springhill, that it would be
well if the Deputy Inspector were supplied with one, 1
take pleasure in giving you the following notes i~

The Shaw machine per se and the Shaw system of
signalling, etc., must not be confounded together, for the
latter, however ingenious, is wholly impracticable.  This
has been time and again, shown up in the columns of the
Scranton Colliery Engineer, but in spite of these ex-
sosures the company }ms]ling the patent persist in
ignoring corrections of the false inferences made in their
interest and in confounding the encomiums which I believe
are worthily bestowed on the machine, with cndorsations
on the Shaw system of signalling.

For the Shaw machine as a piece of philosophical
apparatus for use in the laboratory, I am full of admira-
tion. Within the liwits of its application, it is wonderfully
accurate, and for occasional use I should be glad to have
access to one, or know that the Deputy Inspector had
opportunitics to make tests from time to time,

But applied as proposed, for the daily examination of
wines generating gas constantly and freely, as do ours, it
would fall far short of the requirements.  \We &nuew that
yas is exuding at c\'cx face and that it will catch and
lodge in an advanced shearing or any little cavity back
from the face, "3t we are not interested in knowing
whether the percentagein any ¢ of the Pockcls selected
for the termination of the “sy..em’s”™ " tube be 7, 7°5
or 8%. What we do want to know is approximately the

uantily that witt collect in any spot; the spots wictc,
rom time to time, as the circumstances change, it will
collect, and the time taken for it to gather after heing dis-
turbed, and this information the safety lamp, in compe-
tent hands, gives us. The number of tubes, as, for
instance, would require to make the tests now made,
would he very great—so great that a special place would
have to be kept and a gang of men would require to be
constantly attending to the tubes and seeking fresh spots
1o which to take them. Not only at the working faces is
gas given off, but from the freshly cut walls, from
“ backs” and “lypes” and ““faults " left behind an ex-
udation continues for a longer or shorter time. In the

safety lamp we have a rough and ready portable instsu-
ment that finds the worst places and gives a crude gauge
of the quantity given off,  If we want more delicue tests
of smaller percentages than the lamp  shows, we
have the Peiler lamps hurning alcohol am‘ Liveing’s gas
indicator, both portable instruments. Tl Shaw machine
is not portable ; gas to be tested by it must be brought to
it cither by bag or pipe.  Pipes being fiaed give no facili-
ties for searching 3 the places where they might be most
judiciously put, have to be found for them ; on the ather
{mnd bags are cumbersome and allow of but few tests for
cach entrance of the “fireman,” cach bag represeating
but a single test, while with the lamp the fireman makes
perhaps 100 or more tests on each round he makes.

The Scranton mining paper has cnumerated many of
the objections to the “‘system,’ and clearly shown its in-
capacity to give that safety against explosives claimed for
it and the cruel heartlessness of its promoters in pro-
claiming to the bereft families of sufferers, that had
Shaw’s system only been in use, such or such an explo-
sion had not taken place.

In a late number, the Colliery Engincer put down to
ignorance many of the misteading statements made by the
“Usystem’s " promoters, but my experience with one of the
gentry left me no such charitable thought.  Like a sow
that is washed, ete,, did he return to his advocacy of the
efficiency of the system’s K" pipes to draw off all the gas
from a ‘mine although shown a section of level §o fect
long, from walls and roof and floor gas escaped bubbling
visibly to the eye and with a noise distinguishable to the
car. Tests too that showed 200 cubic cet of gas mined
with the aiv of one return, failed to get an acknowledg-
went from him that one X" pipe wonld not find and carry
itall off.  He was well tminc& '

I showed him that the Peiler lamp déd recognize 1347, of
gas; that the flame in a certain glass Jamp did distinctly
lengthen with a mixture the Shaw machine gave as of
215% of gas, and yet so assertively perverted was this
man's mind that he cont"~ed to repeat that the safety
lamp would not shows 274% of gas—and his object in so
saying was to make it appear that the safety lamp was
totally inefficient and valucless for finding the presence of
any less percentage of ?as than 5 or 6. Instead of the
sa&,:ly lamp being totally inefficient T will go so far as to
say that in a gascous mine where many tests have to be
made and the option was given 10 use Shaw’s wachine
alone or the safety Jamp alone, the safety lamp would be
given the preference by every com‘x:\cm practical man,
and that no practical man ever made thoroughly familiar
with Shaw’s machine would trust to it alone to find owt
the true condition of s mine.

If, then, the Shaw machine is not suitable for the
necessary daily examinations of a gascous mine, you will
ask, Wherein s it of value to the miner ? I should say for
testing places where gas is supposed not to be, where open
lights are ustd ; and” for assistiag in proportioning the
several scales of air to thy percentages of gas formed i
different sections of the mine, it is accurate to the tenth
of one per cent., while with Liveing’s instrument and the
Peiler lamp, allowances mwust be made for *personal
error.” .

H. S. PoolE.

STELLARTON, N.S., March 14th, 1891,

—— et} @ P e

The Ferro-Nickel Process.

——

Sir,—I read in your issue of December last, + 183, 2
paragraph on nickel-steel.  Your remarks regarding niy
claim of extracting the metal by a cheap process from the
Sudbury ores, are true ; and I hope to succeed as well as
I did with the New Caledonia ore, which I discovered
and afterwards treated metatlurgically by my processes
patented February 20, 1876, in France. and 'March 20,
1876, in England. In that patent occur these passages :—

“1 therefore cxlprcrsly reserve to myself the employ-
ment of carburct of iron, iron, cast iron, and steel, allied
with a variable proportion of nickel, according to the cir-
cumstances. The nickel which I add increases the quaii-
tics of iron both in respect of its strength, malleability and
capacity of resisting oxidation.

*To oltain alloys of iron and nickel it is sufficient
{and I reserve this point), to combine the carburets of
nickel and iron in proper proportions in the various
actual operations of the transformation of carburets of
iron into iron, cast iron and steel. . . . . . Ireserve the
employment of what I call * ferro-nickel” for the manu-
facture of gun-barrels, pieces of ordnance, knife blades,
sabre blades, etc., and chains for naval purposcs.

It is clearly understood that in the various cases the
proportions of nickel in the ferro-nickel will vary accord-
ing as it may be desired to attaina hi%her or lower degree
of tenacity, malleability and freedom from oxidation. By
these alloys of nickel and iron I create, 50 to speak, a
metal above or superior to the best ** siderurgic products,”
a metal which attains the object so long sought for, of
possessing at the same time a high degree of tenacity with
great malleability, and but slight inclination to oxida.
tion,"—(Extracts from my English patents.)

Having been obliged by circumstances to transfer ail
my patents to the Nickel Society of Paris, I was unable
to usc them. The socicty made nmo use of them cither,
unless under the name of * Marbeau,"” my former associate
in nickel business, who is a capital’st- -neither chemist
nor engineer.  But my first patents have now expired,
and having privately improved thews in the interval, I hope
now to ¢njoy the fruits of my sixteen years’ labor,

Jures Garntex.

Parts, February 20, 1891,
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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

'chlsi;crcd before the ‘*Asbestos Club,” Black Lake, P.Q., Feb.,
1gth, 1891,

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-
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continently fled and left the uncauny steanger undisputed
master of the situation, ninder the impression that be coukd
be o other than the evil one himself.  Explanation was
of no avail, and the wen refused to return to work until

the foreman had discharged absolutely the uofortunate

wearer of ashestos socks,

Somewhat analogous to this is the story related to we
hy one of the local managers of an ashestos mine in Cole-
raine township  This gentleman, also, was the fortunate
posatsaor of a4 paie of ashestos mattens and under the m
pression that these were indestructible by fire, and desir-
ous of astonshing the crowd wlieh was gathered arownd
the stove in a conntry store proceeded to throw one of
them into the flames withmn. — Tie success of the wished
for miracle was not, however, equal to his expectation,
since upon withdrawing his mitten from the Qames, after
a short intersal, it was found that the achen of the fire
had rendered the fibre so brrttle that its tenacaty was alimost
cmircli- destroyed, and the nutten was of no further use.
In order 10 evplain, then, the sceming  inconsistenes
between the two cises, it may be stated that what s
known as the Quebee ashestos of commerce and the true
ashestos, are two distinet substasices, and belong to two
distinet groups of mmerals, Thus ashestos praper belonys
to what is known as the pyrosene or hornddende group,
while that sbtained frow the Quebee mines velongs to the
tale or serpentine group. The former is classed among
the igncous rocks proper, such as sycnites, granites,
porphyries, ete., and embraces, among other varieties,
augite, diallage, hornblende, cte. Some  asbiestform
minerals are augitic, but the greater number belong
to the hornblende familv, and are known by several
nanes, siich as amianthus, asbestos, byssolite, tremolite,
actinolite.  In the vanety known as pito'ite, which is also
a division of the hornblende group, several curious f s
of ashestos oceur, such as mowntain paper and mountaun
teather, in which the fibres have become felted together in
a somewhat uniforiy consistency, and are in the form of
thin sheets ; mountain or rock cork, which is a more
massive form, and in which the specific gravity ranges
from .68 to 1.34, and mountain wood, the name of which
is derivable from its ligmform or woody aspect.  The
chemical composition of these several ashestiform minerals
varies considerably, but for the most part they may be
classed as silicates of alununa and magnesia, with varying
propurtions of lime and iron and occasionally a linle
water.  The varieties known as mountain cork and leather
contain 2 considerable proportion of water, amounting
sometimes 10 23 per cent.

A peculiar bluish variety known as crocidolite, and
found in South Africa, Norway, and at several other
points, contains a very considerable proportion «of iron
protonide, sometimes as much as 35 per cent., in addition
t> silica, magnesia, and soda, and contains atso a small
percentage of water.  This mincral is .more properly a
silicate of iron, and hasgreat tensile strength as compared
with the ordinary form of asbestos, though deficient in
fire-resisting properties.

These minerals oceur for the most part in serpentinnus
rocks in the otdest formations,  In Canada, the vanety
known as actinolite occurs in large masses i the Lauren-
tian rocks of Ontario, in the townships of Elzevir, Lake
and Tweed. -~

1t is also found in Norway and Sweden where rocks
similar in age and character occur,  The fincr varictics of
amianthus and ashestos occur most abundantly in the
Alps of Savoy, near the boundary of Switzerland and
Italy, and in the island of Corsica, at which places beauti-
fully white silky fibre 1s found in considerable quantaty
along with much of the coarser varicties.

The variety known as tremolite is found in several coun-
tries, generally in the old Laurentian rucks, in contection
with limestone, It consists of long mismatic crystals of
white, grey and green colors, but has not the fine fibrous
texture of amianthus or chrysolite, and it frequently
graduates into actinolitic furms. It occurs in the Lauren-
tians of Canada and New York where it has been mined
for some years to a limited eatent.  Cork, leather, ctc.,
are also found in rocks of the same horizon, and beauti-
ful specimens of the former arc obtained from the town-
ship of Buckingham, in Quebec.  The preceding min-
erals 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 varictics, belonging to the tale and serpen-
tine group we find water entering into their composition
toa very appreciable extent, and they are therefore placed
in the group of the hydrous silicates of magnesia. These
includetalc, soapstone, or stearite, potstone serpentine and a
number of other kinds, somewhat sinalar but not econo-
mically impontant.  The composition of all these may be
generally stated to be silica, magnesia and water, with
occasionally a little alumina and iron, the percentage of
water, ranging from 2% to §, in tale, to 123 and 15in
serpentine, so that the distinction between the two
groups, the hydrous and the anhydrous, 1s, in this way,
clearly marked.  While the composition of tale, soapstone
and serpentine is to a great extent the same, or with the
ingredients in slightly varying proportions, the mineral
which we call ashestos in Quebec, but whose true nameis
chrysolite, is confined almost entirely to the Jatter.  The
serpentine itself is frequently of varying colors, being
green, grey, red, yellow and brown, having a hardness of
about 3 to 354, and a specific gravity of 2.5 t0 2.7. Itis
generally massive, but sometimes presents a banded
structure and is occasionally quite slaty, being frequently
marked with spots, veinings and stripes of various colors,
The coarser fibrous varieties are known as picrolite and
baltimorite ; the fibres themselves being devoid of the
ssoft silky character and lustre which is a peculiarity of the
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better kinds of the variety known as chrysolite or the
asbestos of commerce.

Ashestos is therefore seen to present a great variety of
forms, and n some one or more of these it is found at
variows places over the greater part of the sutface of the
globe.  Among these may be mentioned in l‘IumPc, small
deposits in England, Scotland and Ireland 3 in France to
a limued estent, except in the extre ae southeast in
Savoy, more abundantly in ll:\lf' and Portugal, and on
the island of Corsica, \vf)lcrc the beautifully silky variety,
amianthus, is quite abundant,  In Germany, Bavaria, the
Pyrences, Russia, Norway and Sweden leposits of
greater or less extent have been found.

In south Mriea the pecubiar blush variety, crocudolite,
has already been referred to, and recent reports state that
entensive deposits of asbestas oceur in the serpentine
helts of Konberley, in which the diamond diggings also are
situated.  Ashestos hasalso been found in South Amcrica,
in Braal, in Australia, and in Asia Minor.  In several
parts of Newfoundland, excellent fibre, more particularly
of the variety known as chrysotile, is known to occur,
and an the United States it is also found in connection
with the serpentinous rock of the castern mountain range
m nearly every State from Maine to Georgia,  On the
west const also it is reported m considerable quantity from
California and BritisL Columbia, and as far north as
Alasha, while ats presence m the rocks of Ontatio and
Quebee has been recognized for many years,  With such
a widely estended distribmtion, therefore, it would seem
natwral that the supply ol the material should be practi-
cally unlimited, Suclh. however, does not appear to be
the case 5 since in many of these places the quantity is so
small as not to be available for general use, and in others
the quality is such as to e economically valuable only for
the inferior purposes of manufacture 3 while in others
again the difficultics of aceess preclude all possibility of
successful mining, for years to come at least.  Prior to
1880, the greater part of the fine fibre adapted for spin.
ning came from the mines of Italy and Corsica, and
owing to the difficulty with which it was obtained and its
exceptionally fine quality commanded a very high price in
the market, reaching as much as $250 to $300 perton;
but the discovery of the chrysotile deposits in the Province
of Quebee, of aquality equally well adapted for spinning
as that of Italy, taken in connection with the fact that
these were situated directly along a linc of railway within
short haulage of a shipping port, almost revolutionized
the industry, and has lately nearly closed the Italian
mines.

Much of the so-called ashestos of these mines, however,
is not adapted for spinning, and is used for the manufac-
ture of mill-board, cements, paints, ete., as is also the
output from such mines in the United States as have been
wotking more or less constantly for the last twenty years,
The output of the Quebec mines has even already had
such an effect upon these that their present output is
probably scarcely one-tenth of what it reached ten years
ago.

E'ln Omario, also, a large quantity of the variety
known as actinolite is mined and ground at Bridgewater
in Hastings County. This is used for cemert roofing,
being mixed for that purpose with tar, the fibrous texture
of the material being sufficient to allow of its felting
sufliciently, but not for spinning.

The non-conducting substances available in the process
of manufacture in addition to ashestos are not numerous.
Among the most important, probably, may be mentioned
tnfusorial earth, which is gencerally found as a white or a
grayish white earthy material occupying the beds of cer-
tan lakes, or under peat bogs, and in deposits frequently
of very large exten . In composition this earth is almost
a pure silice, and is composed of the siliceous shells or
crusts of diatomaccous plants, spicules of sponges, ete.
It is also known as tripolite, and under the name of
Zrapolt, or })ohshing powder, is familiar to most house-
keepers.  The localitics where infusorial earth occurs
niost abundantly in the States are in Virginia, wbere an
immense bed, many feet thick, underlies the city of
Richmond ; and in California, where a deposit of fifty
feet 1n depth occurs near Monterey. In Germany large
deposits also are known under the name &ivoclguhs,
and nwch of this material used in the United States comes
from that country. Numerous lake bottoms filled with
this substance occur in the provinces of Nova Scotia and
New Brunswick, generally of much greater purity than
the Amernican or German carth, and it is also found to
some extent in the Provinee of Quebec.

It is eatensively used for the manufacture of water
glass or soluble silica, and for the coverings of hoilers and
steam pipes, for which purposcs, owing to its great non.
conductive properties, it is especially adapted. As a
polishing powder it is also extensively cm})loycd, and for
some years was an ingredient in the manufacture of dyna-
mite, 25 an absorbent of the nitro-glycerine which enters
into the manufacture of this explosive.  For this purpose,
however, wood-pulp has now to a Jarge extent superseded
it. In the lining of safes and for the protection of ex-
poscd portions of buildings, it is also Jargely used, but it
can never compete with the ashestos fibre in the peculiar
processes to which that product is now applied.

Another non-conducting material which enters largely
into competition, both with ashestos and infusorial carth,
is the substance known as msneral wool, ‘This is an cn-
tirely artificial preparation, and its discovery was doubt-
less ‘due to the fact that a somewhat similar substance
occurs in a state of nature in connection with certain vol-
canic eruptions, more cspecially in those of the Sandwich
Islands, where the sl voleanic liquefied matter is
acted upon by blasts of air and blown out into lon, silky
fibres, which have received the name of ¢ Pele’s ‘i‘lmr

Mineral wool, or slag wool, is formed artificially in a
somewhat similar way, viz,, by subjecting a stream ol
molten slag from a blast furnace to a jet of steam or com
pressed air, by which means the slag is broken up inte
minute patticles, generally with a small fibrous end or
tail, which accumulate as they fall and resemble masses
of roughly teased out cotton.  The solid particles which
form the head of each minute atom are subsequently de
tached, and the finer fibres carried over into a separate
chamber,whentheyareready foruse, Thismaterial possesses
wonderful properties as a non-conductor of heat or sounl,
has great lightness, and is absolutely fireproof. It is ex
tensively employed as a material for covering boilers,
steam-pipes, and for lining buildings to render them fir.,
sound and vermin proof.  While, therefore, it competes
very successfully in many points with asbestos as 2w
cot ducting substance, like mfusorial earth it has not the
le erty of being spun, and has also several objcclionnl;lc
catures besides which interfere somewhat seriously with
its unisersal application.

Steatite or sm{sh‘nr is an excellem resistant of heay,
and as an ingredient in fireproof paint is probably quite as
valuable as ashestos, while as liniags for stoves, furnaces,
cte., it has long enjoyed a well deserved reputation. It
also enters into competition with asbestos as a loader o
filler of paper stock, and for several other purposes to -
which the lowest grades of the ashestos waste were
formerly applied, bat its special use at the present doy
would appear to be the manufacture of a non-corrosive
and fireproof paint.

As non-conductors of heat and sound several othe
preparations have been invented, among which may Ix
mentioned seood-pulp and terra.cotta lumber, the latte
being principally a misture of clay and sawdust, made
into bricks like ordinary clay. ‘This mixiure possesses
great liphtne s, especially 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 asbestos in many respects.

Having thus briefly reviewed the several asbestiform
and other non-conducting substances, we can now pro-
ceed to the consideration of the asbestos or chrysotile e
posits as they occur in Canada, and more particularly in
the Province of Quebec, since it is in this province tha
the most important developments in this mineral have
taken place.

The workable asbestos of Quebec is, in so faras at
present known, confined to the serpentine areas of the
mountainous bekt which extends through the Eastem
Townships from the boundary of Vermont to the ex
tremity of Gaspé peninsula, with the exception of
cartain peculiar deposits which are found in conncection
with the serpentinous limestones of Templeton 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 va?uc, but the quality of fibre
obtained from some of the ashestos veins of this distriat
is remarkable for its purity or freedom from foreign sub-
stances. The serpentines of the Townships form a senes
of disconnected masses, generally of small eatent, sur
rounded by igneous rock, principally dioritic, bu
oecasionally rising through great outcrops of slates o
schists. At times these serpentinous masses assume such
l)roporlions as to rank almost as mountain ridges, as can
be seen in Wolfestown and Coleraine, and in Gaspe in
certain parts of the Shickshock range. As pointed out
last year in an excellent paper ¢ On the Serpentines of
Canada,” contributed by Mr. N. J. Giroux, of the Geo
logical Survey, to the Ottawa Field Naturahsts’ Club,
these peculiar rocks are found in formations of different
ages from the Laurentian to the Tertiaty. To the
latter period some of those found in British Columbia
are supposed by Dr. G. M. Dawson to belong, whie
others are there associated with rocks of Carbonferous
age. It is cvident, therefore, that they have a very
wide geological range; and this is scen, also in the
province of Quebec, where the serpentinous limestunts
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 sere
pentine formations may have any influence on the ques
tion asto the presence or otherwise of asbestos in workable
quantity is a question not yet fully ascertained, but there
is some reasan to suppose that the serpentines of a certain
age are more productive 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 these
found in newer formations,

The serpentinous rocks of New Brunswick have not as
yet yielded asbestos except as mere thread-like veinings.
These are found to belong to the Laurentian system. Io
Nova Scotia it has not yet been recognized, but recent
investigations in northern Ontario, according to the repont
of the Royal Mining Comnussion for that Province, lately
published, indicate the presence of fibrous asbestos in the
vicinity of Lake Temogami, according to the statement
of Mr. E. Haycock, in veins of considerable length. Thi
is in rock also supposed to be of Huronian age.

The serpentine areas of the Eastern Townships may be
divided into three portions, viz.: 1st, a southern, embrac
ing the masses in Potton, Sutton, Bolton, Orford, Mc!
bourne and Shipton, which terminates not far from th
Shipton Pinnacle, south of the village of Danville, thoufh
occasional detached outcrops appear above the surface for
a few miles further north: ;' 2nd, a central portion begin
ning with Big Ham mountain and extending through the
townships of Ham, Coleraine, Thetford, &c., to aad
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Ieyond the Chaudidre River, in which the most conspicuous
and important masses are in Thetford and Coleraine 3 and
3rd, an castern area which is found in the Shickshock
range of Gaspé and of which the most eastern outcrop is
in Mownt Serpentine, on the Dartmouth River, about ten
miles from Gaspe Basin,

While all serpentine rocks present certain teading feat.
ures 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 seeve to distinguish them quite easily.  Thus the
rochs of the southern area are }m?mmlf" though not
lways, slaty, and occur sometimes with nuch soapstone, or
potstone, and sometimes with dolomite, and have fre-
quently a greasy smooth aspect on the slaty surface.
Ahout 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 rocks, more panticularly for ores of copper,
which has produced some very fine hand samples, but in
so (ar as yet worked, not in quantity te be remuncrative.
Veins of asbestos are seen oceasionally, but these are as
a rule of short fibre, cither soft and pasty, or harsh and
stff, while in extent they are mostly short and gashy, and
do not possess the well defined vein character of those
seen tn Thetford and vicinity.  Near Danville, however,
in a peculiar knoll-like mound of serpentine the veins of
asbestus are well developed, and fibre of very fine quality
and of switable length for spinning is found in :\Imnbancc.
The occurrence of this mass of serpentine, rich in asbestos,
in a belt which is well developed a short distance to the
south, but which is there, in so far as yet prospected,
almost deficient in asbestos fibre of any length, is peculiar,
and serves to indicate that, even in most unlikely places,
exceptional development of conditions may give p‘\acc to
a favorable change in the rock which may lead to the
cstablishment of a profitable mining area.

In su far, however, as experience has deterinined the
conditivns for profitable wmining, the serpentine of this
southern area does not yicld indications favorable to
successful development ; aud the same remark will appar-
ently apply to much of the serpentine found in the
adjomung State of Vermont. It is possible that much of
this serpentine may be the result of alteration from
dolomitic rock, or from slates which contain dolomite
whereas it is clear that much of that found in Thetford and
Colerame is an alterative product of dioritic eruptive rock,
rich in olivine or some allicd mineral,

The rocks of the central or Coleraine area differ as a
whole from those just described in being, as a rule,
much more massive, and occurring in Iiz:u'gc areas.
They have associated with them deposits of chromic
tron and of wmagnetite, as well as of asbestos.
Large areas of steatite or soapstone occur also
about Ifam Lake, and mining for nickel was
carried on an this vicinity wany years ago, the quantity of
this mmeral obtained being, however, but small.  The
country occupied by these rocks is generally rough and
umvvit ag from the agricultural standpoint, and the whole
arew from Ham Mountain to the northern tenminus of the
mar belt in Thetford or at the Bull Mountain in
Adstock is of this description,  In character of rock the
serpentine presents several varieties,  Portions are hard,
teddih brown weathering and very siliceous, as seen in
much of that in the townships of Wolfestown and Ireland,
atul even in the Coleraine ridge south of Black Lake and
about Lakes Caribou and Little St. Francis. In this
hard wliceous serpentine, asbestos very rarely occurs, and
when present is mostly of imperfectly developed fibre in
short and gashy veins, Occasionaily, however, seamy

, bartings are found which at first glance and at a distance,
. present somewhat the aspect of asbestos veins, but on

* patung of tibre, or sometimes onl

cluser examination reveal the existence possibly of a small
) * of a seam of serpentine.
In cortann portions of the belt these seamy partings are
Quite numerous, and by some prospectors are supposed to
ivheate the presence of workable veins, on the general

s prciple held by many practical miners, that a vein of

uineral matter always becomes larger as it is followed
downward, a ‘:rinciple of such peculiar application that
s alsurdity should be apparent to anyone who has ever
thought a moment on the subject.

Passing beyond or to the north-cast of the great masses
of serpentine‘in Thetford and Coleraine, detached masses,
htwlly, aud sometimes hands of this rock crop out at inter-
val,  Ihese are well seen near the Chaudidre River,
both in the Bras de Sud-Ouest and in the Des Plants
s'reans 5 but though these outerops have been carcfully
pProspected, nothing more than small gash veins have been

vund, Fusther to the north-cast on the south side

of the geeat dioritic mass called Moase Mountain in Cran-

bowrne, a small outcrop of serpentine, on the bank of the

Etchenan River, shows small veins of one quarter to

1ssilly half 2. inch of fibre, and this is the most north-

:,rll‘i ;mlt‘cmp of asbestos-bearing serpentine yet known in
LUIN

The most caslcr}} area, viz., that of the Shickshocks, is
Lirgely made up o serpentine, different in character from
the riek of Thetford, which we may take as our typical
lality ; the southwestern portion being very hard and
sthievous, 10 contact with black hornblende schists on the
nenth; winle the castern or Mount Albert serpentine,
whi s the principal area in this disection, is frequently
Landed with shades of reddish brown and green. In
these richs only small veins of imperfect fibre have yet
Weeu fonnd, and the generally hard and siliceous character
ol much of the rock is against the presence of large de-
posns of the fibrous variety, In the most easterl
exjusure, on the Dartmouth, the serpentine is very muc!
of the same nature as in the Shickshocks, associated with

hornblende schists and containing small veins of one-
quarter inch fibre of but little economic value, :

It is casily scen, therefore, that the character of serpen-
tine which is really asbestos-bearing t» an extent which
can be profitably worked, is confined to a comparatively
limited arca, and more panicnlnrl{ to certain porstions of
the townships of Thetford, Ireland, Coleraine and Wolfes-
town, in w\lich localities successsul mining operations
have been carried on for some years,  But even in these
favored districts there are large portions of the serpentine
belts which, in so far as yet proved, have disclosed no
ashestos in quantity to be cconotnically available.  The
rock carrying the merchantable asbestos is generally a
ﬁrcyish weathering serpentine of some shade of green on
tesiy fracture, generally a geeyish green, in which are con.
tained numerous small particles of iron biuth magnetic
and chromic, more generally the former.  Serpentines
that have a black, hard, chippy aspect do not apparently
promise well, nor does the rock which weathers a dirty
reddish brown,  In the asbestos-bearing rock proper the
veins of ashestos are seen, without any special acrange-
wment, intersecting the mass of the rack generally in every
direction, but for the most part at a considerable angle
both to the perpendicularand horizontal.  Certain peculiar
arrangements of these veins are, however, noted in cer.
tain areas, as at the King Bros.” mine in Ireland, where
the serpentine appears to be regularly stratified almost in
the manner of sandstone or quartzite in layers dipping to
the northwest, and the veins of asbestos apparently follow
what, in sedimentary rocks, would be regacded as the
bedding plancs,  In several other places the veins, few in
number, cut the rock in an almost horizontal position,
and when found ina knoll can be traced across }rom one
side of the hill to the other nearly on the same plane, but
asa rule the veins are irregularly placed.  In size they
range (rom were threads up 1o a thickness of five or six
inches, though the most of the workable veins in the
principal mines do not, or but rarety, exceed twoand a half
mches in width or length of fibre, and such veins, where
the asbestos is of good quality and unbroken by partings
of iron, are regarded as extra No. t material.  Thereare,
however, generally, more small veins of one inch or less
than of the larger size.  Serpentines associated with tale
or with soapstone, where the latter is in quantity, rarel
appear to carry veins of ashestos to any extent, and such
steatitic rock is not usually considered good mining
ground. The Broughton minc may possibly be cited as
an exception to this principle, since at this place a vein of
large size of very fine fibre was found lying between ser-
pentine and soapstone walls,  As the soapstone became
more abundant, however, the size of the vein rapidly be-
came less and finally split up into sinall strings and became
useless, and it is a fact worthy of note that at the great
and profitable mines in Thetford and at Black Lake
soapstone is absent from the rock mass.

As for the origin of these veins in the serpentine several
theorics have been advanced. In composition the
vein matter is, as already mentioned, apparently the same
as the containing rock, and the chrysotile is simply a
fibrous scrpentine.  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 becn exposed to such violent action is very evident
from their present faulted character.  Others have sup-
posed the cracks to have been formed by the cooling and
shrinking of the mass from a heated and pasty state by
which cracks have been formed, which subsequently be-
came filled with asbestiform matter from below. In
whatever way the fissures were caused, and it is very
probable that'they have been forined by the great proces-
ses of mctamorphism to which the rocks were exposed in
the change from dioritic matter ¢o serpentine, the vein
ashestos ap})cars more naturally to have been produced by
a process of segregation of serpentinous matter from the
sides of the fissure, very much as ordinary quartz in many
mineral veins 1s known to bsve been produced, the seg-
regated or infiltrated matter gradually filling the original
fissure, and mecting at or near the centre, in proof of
which the presence of a 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 asbestos veins resemble very closely mineral veins
with quartz or ealcite which frequently contain alternate
layers of ore on either side of a central comb of crystals.
The arrangement also of the fibre at right angles to the
sides of the containing fissure, cxcept where the vock has
been disturbed, is confirmatory cvidence in the same
direction,

In some of the mines fibre of cxceptional length is ob-
served.  Somctimes 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 asbestos seen in some of the mines,
and which at first sipht might almost be taken for vein
matter of exceptional length. A very peculiar form of
ashestos is found on an 1sland ia Lake Nicolet, where
also the coarse picrolitic variety is well seen, which
consists of small concretionary pellets of asbestos
containing 2 nucleus of serpentine and enclosed
in a steatitic rock. This peculiar development was first
pointed out by Mr C, W. Willmott, and has not been
recognized at any of the other mincs, at least to a notice-
able extent. But a still more peculiar form is that seen

at the Mcgantic mine in Coleramne, where the serpentine
wall for the distance ¢« several feet is laced with minute
veins of not more wan a twenticth of an inch in thick-
ness, and presents the appearance, on fresh surfaces, of a
tock regularly and evenly striped wia greyish white
paint.  The same mode of occurrence of small veins is
scen at King Bros.’ mine in Ireland, and at Bellmina, and
accasionally some of these smaller veins there come
together and form onc of workable size.  This peculiarity
is also conspicuous in the serpentine asbestos deposits of
Templeton and the Gatineau distiict, although the charac-
ter and age of the containing rocks are entirely distinet
from those of the castern area.  In this latter place the
small veins of ashestos have a thickness generally of an
cighth to a fourth of an inch, with partings of light grey»
ish serpentine of about the same thickness.  These occur
throughout a space sometimes of a foot or even possibly
more, and enclose roughly lenticular masses of limestone,
which are often of large size.  Sonw*imes several of these
detached veins coalesce and produce a large vein havinga
thickness of two inches of wonderfully cleae fibre, which
continues for a short distance and then splitsup again.  The
same peculiarity is seen in the lower part of the large
veiu at the Broughton wine in eastern Quebec, where the
hanging wall is soapstone,

While, therefore, indications of asbestos or chrysotile
may be found at most Ylaccs where serpentine rocks occur,
it s, I think, very clearly established by the work of
prospectors, as well as by that of the staff of the Geologi-
cal Survey, that very many areas do not_contain, nor are
likely ever to produce, ashestos in workable quan(itica H
and while the greatly enhanced price of the mineral ren-
dets operative, areas which a few years ago could only be
worked at a loss, it must be borne in mind that the great
profit is made in the output of tirst-class wmaterial, ather
than in third-rate ashestos.  To any person, thercfore,
contemplating investment in such mining areas, it is plain
that the first thing to be attended to is a careful examina«
tion of the property by one not personally interested in
the matter, :\ml one, f{;rthcr, who has a good knowlcdlgc
of the different kinds of serpentine, as well as of the
conditionswhichshould govern theozcurrence of asbestosin
sufficient quantity to repay the money invested,  Unfortu-
nn(cl{; prospectors as a class, not only of asbestos propers
ties, but of other minerals as well, are not sufficiently well
informed as to such conditions. Many are led by what
they have observed in connection with mines in certain
other arcas, such as foriustance in the case of the Cornish
miner, who measures everything in a Cornish half bushel,
Whereas the truth is that the profitable or ¢conumical
development of minerals very frequently depends upon the
presence of local phenomena or conditions which have
affected certain limited areas only of the earth’s surface or
crust. Just what the conditions have been in the past
which the serpentine areas of Thetford and Black Lake
have become so hupregnated with ashestos veins of great
purity and large size, while the areas a short distance to
the cast or west should be almost devoid of asbestiform
mineral, cannot yet be conclusively settled. It is possible
that the presence of the large intrusive masses of granulite,
which are of more recent ﬁatc than the scrpentine, may
have had some effect in this divection, hut in that case we
should expect to find at Black Lake, where these granitic
masses are the most abundant, the richest deposits of
ashestos.  On the contrary, however, it is found that
the largest and most important veins are found at Thet-
ford, where the granitic masses are comparatively small
and generally confined to narrow dykes; for while the
serpentine of this area is, according to the hest testimony
on the subject, due to an alteration of igneous or dioritic
rocks, we can scarcely suppose that the asbestos itself is
of igneous origin. While, therefore, the reason why the
Thetford areas are the most productive of fine asbestos.
fibre has not yet been satisfactorily ascertained, we have
been able to learn some facts from the study of these
Thetford mines, which are of value to guide the prospector
or the scientific explorer in the search for other dcposits.

Since the asbestos veins occur throughout the mass 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 station, the mining of the
mineral does not follow the methods which are usually
employed in the working of other mines, viz., by under-
ground slopes and levels connected with the surface b{
shafts, but is simply open quarry work, the entire rod
being removed, broken up, and the veins of asbestos.
separated by hand cobbing, in so far as the size of the
veins will warrant the expenditure of labor for this pur-
posc. The bulk of the barren serpentine necessary to be
removed in order to obtain a ton of fibre is consequentl
very great, and while no exact data are to hand by whic
the relative proportion of asbestos and serpentine can be
determined, it has been cstimated to range in the ratio of
25 to 1 in very prolific ground, to 50 to 1 in ordinary
mining.  Of course in such a great quantity of waste rock,
under the present system of working, many small veins
or éxmxons 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 accumu-
lated till they now occupy large arcas of valuable ground.
As in the case of the drilling and hoisting, however,
where hand labor has been obliged to give place to steam
and compressed air, so, also, very shortly the hreaking
and cobbing must also be done by machinery, and with
proper appliances, with a great saving of expense, as has.
tesulted in the case of the drilling and other operations 3
since with a propetly equipped mine the cost of produc-
tion can be reduced from 50 to 75 cent. from the:

cx}ﬁ:se due to the laborious system of hand labor.
e history of asbestos mining presents some points of
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interest in view of the rapid grow:™ of the industry.
Comparatively little importance aas attached 1o the
mineral, from the cconomic standpaint, in the carly days
of the Geological Survey's operations, and this combmed
with the fact that, although asbestos had been known be
fore 1850 n the serpentines of the Fastern Townships, the
quantity seen at the plades where discovered was very
hiited, and led to the result that but httle heed was pad
to its occurrence.  In 1877, owing to the burning oft of
the forest in Thet!rd and Coleraine townships, the hills
of serpentine became laid bareand the weathering speedi-
‘{ produced the peculiar felting of the ashestos fibre on
the surface wherever veins occurred.  Tlus was abserved
by a French Canadian named Fecteay, it s stated, and
the importance of the new material was soon ascertained,
which resulted in the establishment of nnmg operations
on a small scale in the summer of the same year, by the
Johnson’s Ashestos Mining Company, although the credit
of the first attempt at working shonld probably he given
to the Ward Brothers. The areas in the iwmediate
vicimty were speedily secured and new mines Incated,
since which time the growth of the industry has bheen
constant and rapid, the output increasing from 50 tans
only 1n 1878 to prohably not {ar from 8,000 tons in 1890,
while the prices have also advanced within the last year
or twoat a like wonderful rate, till now No. 1 Quebec as-
Lestos commands probably as goad a price i the market
as the best Italian, while No. 3 brings nearly as much as
was obtained for No. 1 six years ago,

According to the Ontario Commission’s Report, actino-
lite mining in that province was conumenced in 488t
since which time about 3,000 tons have been extracted.
This material, however, does not command the price of
the Thetford mineral, selling at about the same figure as
the waste or No. 4 from that locality, it being used almost
entirely for asbestos roofing, for which purpose it is mised
with tar, as already stated, and then apphied 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 asbestos of Templeton was probably first mined in
in 1883, but the industry has neves proved very remunera-
tive, o ving to the limited nature of the deposit and the
smalluess of the veins, so that for some years mining was
cmircly abandoned.  During the last season, however,
operations have been started anew, and some very excel-
lent fibre taken ou, it is claimed at a profit.  The condi-
tions under which the asbestos occurs in this district are
distinct from those which are found both at Kaladar in
Ontario and in the serpentine areas of the Eastern Town.
sths, _thg serpentine in which the asbestos veins oceur
heing intimately associated with crystalline limestone,
and in many places the latter is highly serpentinous. The
fibre of the asbestos is distinguished from that of Thetford
in having a marked pearly and wavy lustre, in heing
generally lighter colored, and by an entire absence of im-
purities in the form of iron grains.  Sufficient study of
these peculiar rocks has not yet been made to pronounce de-
finitely upon their probable importance, but when the de-
ggsils are made more accessible considerable mining will

done, as these appear to be quite extensive.

As for the uses o} ashestos, these have multiplied with
exceeding rapidity.  The early history has been briefly
stated, in so much that suflicicnt acquaintance with its
peculiaritics had been learned many centuries ago to
emable it to be woven into cloths often of considerable
size. At the present day the finer grades and longest
fibres are still somewhat extensively used for weaving into
cloths, from which drop curtains for theatres, suits of
clothuig for firemen, and vanous other arhicles, are made,
among which are asbestos mail bags for railway transit.
So impartant is the matter of fire protection in theatres
now regarded in the leading citics of Europe and the
United States, that special legislation has decided that
ashestos curtains of a size sufficient to completely shut off
the stage from the body of the house must be a part of
the stage furniture.  As an mstance 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 separated from the body of the house in case of
fire, is 54 feet wide and 53 feet high, and is made almost
entircly of pure asbestos, only 3 per cent. cotton being
employed, presumably 1o facilitate the weaving,

As - a protection for firemen ashestos clothing
has heen proved to be of the greatest advantage.
By its aid they have been able to enter burn.
ing buildings and approach so closely to the flames
as to_extinguish them in a much more speedy man-
ner than by the old plan of fighting them at a dis-
tance. Of a somewhat similar character are the fire
shields, also made of ashestos, which are placed between
the burning building and those who are fighting the
flames, thus protecting them largely hoth from the great
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 extinguishing of the Coste

s well in western Ontario only last year is quite fresh
in our memories, Here the huge jet oly gas which issued
from the sxand-gipe of the well became ignited, and the
screw-cap which closed the pipe having received some
injury could not be adjusted so as to effectually close the
orifice. Several expedients were resorted to in order to
arrange the cap successfully, till at last, under promise of
a heavy reward, some one, clad in an asbestos suit, boldly
approached the flame itself, a thing absolutely impossible
without the protection thus afforded, adjusted the cap

roperly, screwed it on and extinguished the ignited gas.
ut while the use of this material for the purpose of
<lothing has steadily increased within the last ten years,
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so many other needs have arisen to which it appears
cspecially adapted, that the manufasture of clothing is
forced to take a comparatively unimportant place.  Thus
in chenmeal laboratories fine ashestos cloth, or even finely
teaseld out ashestos fibre, 1s now used very extensively
for filtering various solutivns for which no other material
yet disenvered has been found so well adapied, especially for
strong acuds and alkalies which would quickly destroy the
ordinary filtering paper.  “The advantages of the asbestos
filter are also apparent in the fact it can be ignited with-
out Leing consumed. It is also rapidly coming into use
in sugar refineries for filtering the saccharine juices, and
as a filter for waler it has been found to possess veey
superior qualities over most of the substances in use, and
will doubtless, hefore very long, become an important
agent i the puritication of our supply of water in large
cities,

Its value as an ingredient in the manufacture of fire-
proof paint has already been alluded to slightly, in which
respect it ranks with steatite.  Applied to woodwork it i
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
tope, the fibres of which are sometimes strengthened by
the addition of brass or copper wires, from which ldders
are then made, which are practically indestructible.
More recently, also, its properties as a non-conductor of
clectricity have been discovered, and a great demand has
sprany up for it in the construction of dynamos, and other
hortions  of electrical apparatus  requiring insulation,
Wall paper, also, printed 1n ornamental colored patterns,
which when applied to the walls of a room reduce the
risk of conflagration to the least possible degree, arc
manufactured even now in considerable quantity, and
even writing and fine printing papers are made which
have the property of rcsiﬁlingdc.xlruclionl;i'ﬁrc, and 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 surface over
which the pen can glide frecly ; but this defect will doubit.
less be remedied in time, and with a fire proof ink the
preservation of deeds and important papers can thus be
readily effected.

To those affected with cold feet a stocking or insole of;
ashestos cloth, which is easily made, is a sure preventive
of discomfort. This article has already been manufac.
tured by an enterprising firm and a patent taken out
theron, while a thin strip, used as a cork sole, will be
found highly efficacious in keeping one’s feet comfortable,
While, however, the uses to which this peculiar mineral
appears to be adapted are manifold, possibly the most
important and valuable is that 1o which it is now so
generally applied, viz., as packing for cylinder pistons in
steam engines, and for jomts in gas, stenn and hot air
pipes.  In the n ainufacturing of steam packing good fibre
1s required capable of spinning.  The mineral as it comes
out of the rock in vein form is first pulled apart and the
fibre teased out into a woolly or silLy mass. Then, by
specially rprcpm'cd machinery, the gritty and iron particles
are carcfully climinated, since their presence would be
productive of injury to the rapidly moving polished piston
rods, and the resulting product, a fine Auffy substance,
is then carded and spun into yarn or woven into cloth.

If the former, the yarn is treated after the manner
of manilla and manufactured into ropes of various sizes and
shapes, as required for the different varicties of packing into
which it is to be made.  In order to adapt the mineral to
speciat uses the fibres of the asbestos are frequently inter-
mixed with fine wires of copper or brass o1 associated with
rubber.  Insome varieties alsoﬁnely divided graphiteenters
into the composition, présumably to impart greater lubricity
tothe material.  The great value of this packing arises from
the fact that it is unacted upon by steam or heat, and conse-
quently retains its clastic properties for a very long time in
comparison with the old style of hemp or rubber packings ;
s0 that now, especially since the late improvements in en-
gines of the marine type where enormous power is devel.
oped, such satisfactory results could not probahly he ob.
tained by any other known substance.

As a covering for stcam pipes and boilers it hasalso come
into very general use, the saving in fuel and power from
its application far more than repaying the cost of the ma-
terial, and is estimated to be not less than 30 per cent. of
the encrgy developed. :

But it would be practically impossible in a paper of this
kind to enumerate the uses to which this wonderful ma.
terial is now being applied, and concerning the.adapt-
ability of which fresh discoveries are being made almost
daily. The great importance attached to the deposits in
the ‘province of Quebee is scen in the fact that several of
the largest companies interested in the manufacture of as.
bestos products have found it to their interest to secure
mines of their own in this distri¢t, among which may be
mentioned the Bell’s Ashestos Co. and the United Ashestos
Co., of London, Eng., and the great Cerman firm of the
Wertheims, of Frankfort, while Americai. firms are also
largely interested in several of the mines. In spite, there-
fore, of the wide gengraphical distributinn of the mineral,
it is evident that the asbestos of this country has, from its
excellent qualities and from the ease with which it is ob-
tained, risen to thisprominent place, and in view of the fact
that the sources of Sl;Yply appear to be limited, it is doubly
important that in all mining operations the minimum of
waste shouid be itted by the employment of the most
improved machinery applicable to the purposes of mining
and drcssinﬁ, consistent with its economical and profitable
output, Thisview of the case i now rapidly engaging the
attention of those who possess the kcems,t insight into the
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great possibilites of this industey, and rapid strides have
taken place in this direction during the last two years.

I trust that sufficient has been said in this paper to show
that in aslestos we have a substance which is almost
unhique in the mineral kingdom—a substance of such ready
adaptation to such a varicty of uses that its neglect for so
many years seeis wundcrfu{ tothose who have but super.
ficially pglanced at the subject.  Doubtless, however, the
great expense attendant n‘pon itsuse prior to the discovery
of the deposits of Thetford and Coleraine, in Quebee, is
largely accountable for this state of things, and as in the
case of many other substances when once they have come
into general use, one wonders how the manufacturing and
commercial world ever got along without them. It is
possible that within the capacious hosom of mother earth
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 1s
seen in the enormons nickel deposits of Sudbury, and, to
go a little further back, in the great petroleum wells and
the reservoirs of natural gas oé’Cnnadn and the United
States.  In fact nature seems to delight in astonishing us
at ntervals with the production of some new material
which almost revolutionizes the 2xisting methods of work ;
yet it is equally certain that, just as soon as these sub.
stances are 5iscovcrcd. theinventive genius of man proceeds
to find out some process by which they can be utilized. It
will not do, however, to conclude absolutely that, because
ashestos at the present day appears to fill a want which is
apparently incapable of being filled by any other kuown
material, this condition of things will continue forever or
even for any very great length of time.  Scientific inves.
tigation in the various branches of manufactures and artsas
progressing at so wonderful a pace that one ceases almost
to be astonished at each successive and brilliant discovery,
Itis gratifying to know, however, that all such discoverics,
whetherin the domain of medicine, clectricity or in any of
the branches of applicd science tend to the increased wel
fare, comfort and advancement of the human race, and 1o
those engaged in the solution ol the problems which are
constantly being presented in the different fields of scien.
tific research, the thanks of all men are due as to the
world's greatest henefactors.
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Examination of Mines.*

——

Bv Pror. H. S. Munrox.

(Continued from page 33).
FORMATION OF MINERAL DEPOSITS,

The engincer should, of course, be familiar with the
literature of ore deposits, and fitted by practical expen-
ence in mining operations and by training in ficld geology
to make an intelligent examination of the deposit,

The engineer should not be too hasty in his gencraliza.
tions, and should bear in mind that similar deposits may
have widely different origin, and even that parts of the
same deposit may be duc to different causes.  Deposits of
magnetic iron tn some cases may be altered bog deposits,
or metamorphosed beds of carbonate of iron, originally
of chemical origin, in other cases they may be purcly
mechanical deposits concentrated by the action of running
streams,t or again, in other cases, it is possible that they
may have been formed l’>_y replacement, or deposited fromn
solution in cavities and fissures, or part of the deposit may
Lbe duc to onc cause and part to another, as at Iron
Mountain, Missouri.:

In the examination of a mineral deposit the engincer
should be carcful to observe and to record his observed
facts without bias or prejudice in favor of oue theory or
another, He should form his conclusions with great cace
and deliberation. A theory is of value mainly as a means
of bringing disconnected facts into some kind of arrange-
ment, so Slat they can be studied, and is us~ful only so
long and so far as it accounts for the phenomena
observed.

In no department of mining engincering is there greater
opportunity for brilliant professional success; and in none
has failure from hasty and crude generalization proved
more disastrous. b

MEASUREMENT OF DEPOSITS.

In the case of coal seams and similar deposits, the
volume of mineral within the limits of the property may
be computed with great accuracy. The areas of coal
within the lines of outcrop may be determined by
measurements on  the nm{). The surface and under-
ground explorations should give data to estimate what
part of thisarea may be regarded with safc‘l_y as workable.
The average thickness will be obtained from numerous
measurements,

A seam of coal of 1.3 specific gravity will contain alsout
one hundred and thirty tons per acre for every inch of
thickness.  For other densities multipl{ the specific
gravity by one hundred. Allowing for pillars and waste
n mining, the common practice of estimating one hun-
dred tons per acre per inch of thickness, approximates
very closely to the probable yield.

In irregular coal basins, as in Pennsylvania, the
volume of mineral is obtained by developing the warped
surface graphically and' multiplying the areas thus ob-

* School of Mines Quasterly. '

t H. S, M., School of Mines Quarterly, vol..fiL., p 43. N
The “Iron Mountain Mine,” Prof. W. B. Patter, Am. last.
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tained by the average thickness,® or the method suggested
hy Mr i;. P, Rothwell may be used, and the horizontal
arca underlzid by coal multiplied by the thickaess of the
hed or beds measured vertically (instead of normally to
flnor or roof as above).

MEASUREMENTS OF IRREGULAR DEPOSITS.,

Metalliferous deposits as a rule are much less regular
in thickness than coal scams.  Certain precautions should
tw tahen to secure accurate results.  When the variations
m thickness are great the prismoidal formulat may
somctunes be used to advantage and limited portions
of the deposit computed separately.  In other cases the
aserage thickness may be used. Lo obtain this accurately
the measurements averaged should be as nearly equi-dis-
tant as possible, and greater weight should be given to
measurements on a midesection, than to those on the
boundaries, The determination of the average thickness,
and the areas required by the prismoidal formula, will be
tacibitated by carcfully constructed cross-sections of the
deposit.

Somctimes the thickness to be considered is modified
 special conditions, For example, the vein may be very
thin and yet workable, as is often the case in gold and
siher mines, and in rich deposits of .the other metals, In
such cases the width and height of the workings will be
constant and independent of the thickness of the mineral,
as enough broken rock will have to be mined to enable
the men to enter and work,

In like manner when the ground is traversed by well
defined fissures parallel to the vein, it may be necessary
to mine the barren rock up to this fissure in order to make
the workings safe,

Agan, where the vein or bed is split and the portions
are separated by a ““horse ™ or ** parting  too thin to be
left standing, it may become necessary to mine this rock
with the ore.

In all such cases the mining and handling of this barren
materialmust be taken into consideration, and the necessary
measurements made, so that its amount and its effect on
the average richness of the material mined may be de-
termined,

DRETERMINATION OF WORKABLE AREA.

In the case of a uniform and persistent bed, horizontal
or stightly inclined, the total workable arca may be
assumedd to be that contained inside the outcrop and with-
in the property lines. If the bed lies .t an angle, allow-
ance nist be made for the inclination,

In the case of a hed or vein dipping at a high angle we
may have another limit, that fixed by the maximum depth
at which the mine can be worked with profit,

In the casc of less regular deposits, the workable area
within the above boundaries, that is, the proportion of
this total area that can be profitably worked, must be
more or less 2 matter of uncestainty until the workings
actually traverse the whole area.  This, in most cases,
dues not occur until the deposit is nearly exhausted and
the hnowledge is of little practical value,

Sometimes we can form an estimate of the relative areas

of wurkable and unworkable ground from that portion of
the deposit which is exposed by the exploratory workin,
A careful study of these developed portions of the mine
will vften reveal the laws governing the distribution of the
uscful mineral so that the future may be predicted with
sume confidence.  Estimates thus made may be suffici-
ently trustworthy to be applicd to the undeveloped
portions of the mine,

\ ariations in thickness and in richness or quality of the
muneral are often sudden and unexpected. l}.«ugc barren
ot unworkable arcas are liable to occur, or the deposit
may come to an abrupt end.  The estimates of mineral in
undeveloped portions of the mine and the values deduced
therefrom are of necessity speculative,  This should be
made very clear in the report on the property. The value
of an engineer’s estimate of the speculative value of the
property, as opposed to the wild guesses of interested and
wer-sanguine parties, has been pointed out,

ORE *‘IN SIGHT.”

In the case of very irregular deposit., isolated ore-
Yuuhies, Tenticular masses, chamber deposits, bonanzas in
vers and similar deposits, the continuance of which
depth is uncertain, it is unsafe to estimate on more min-
eral than that proved to exist by the exploratory workings.
Manv engineers prefer to take this course in all cases, and
esimate the value 'of the mine from the mineral “in
seht * The term mineral *“in sight ™ is variously inter.
preted by ue wrent engineers, but can be defined as the
nuneral which can be proved to cxist, the nature and
am want of proof necessary varying with the character of
the deposit,

I most cases, the mineral to be ““in sight” should be
evprned on at least two sides by workings more or less
parallel and not too farapart.  For example, the coal be-
tween two parallel gangways; the mineral between the
uncovered outcrops and an underground level ; or the ore
between two inclined shafts in the vein,

It 15 not safe to cstimate on mineral exposed on one
elge only, as the edge exposed may chance to lic along
the haundary of large unworkable areas,

1he workings should not- be so far apart as to leave
chatu ¢ for unworkable ground between.

T lessen the chance of unworkable arcas within the

* Second Gealogical Survey of Pennsylvania, Rej rtA. A, P. 107,
Al Vnew Method of szp/i'ng the Coal Fields g? Pennsylvania.”
Doans. Am. Inst, Mining Engincers; Februuty, 588z,

ISee Traxtwoime's Pocket Book, p. 160, and Treatises,on Railréad
waymg. e e & h e

body of ore “in sight,” many engincers demand that at
Teast three sides shall be exposed by workings.  For the
sanie reason it is well to connect the parallel workings by
others at right angles, winzes, cross-headings, ete., and
thus divide the deposit into rectangular blocks exposed on
four edges.  This will be a necessary preliminary to
working the deposits in any case, and {ms the added
benefit of securing better ventilation of the exploratory
workings,

When a portion of the deposit is exposed on two adja.
cent sides only, ¢.g., by a shalt and a driRt, or Ly the ont.
crop and a shaft or a drift, it is customary to estimate as
““in sight ™ the triangular area bounded by the workings
in question and a straight line joining the ends of the
same.

SAMPLING AND ASSAYS,

[he samples required for assay to determine the quality
or richuess of the mineral should be taken at numerous
points, and so taken as to represent the average value of
the deposit at vach point.  When different benches or
different zones of the deposit vary it richness or in qui lity,
the samples from such sub-divisions may be taken separ-
ately at each place.*  Different benches of a bed of coal
may differ greatly in character, amount of ash, of sulphuy,
of volatile matter, cte. It is not necessary or desirable,
however, to subdivide the samples taken, unless the
benches can be kept separate in mining.

With the above exceptions, the samples taken at any
one place should represent the whole deposit, from foot
to hanging-wall,

In coal and soft ores, a uniform groove for this purpose
is cut with a pick or with a hammer and moil, across the
face of the deposit.

If the material is harder, one or more blasts may be
fired with light charges of explosive, so as to break up and
shatter the ﬁcc without completely dislodging the frag-
ments,  Chips and splinters may now be broken from
the loosened fragments which are still in place, or as they
ar? taken down, so as to give the required average
sample.

If the deposit is very wide and uniform, samples may be
taken at intervals from foot to hanging-wall instead of 1n
a continuous groove.

If the minc is being worked, sa nples should be taken
from the minc-cars, from the dumps and stock piles, as
check on the results.

The conditions under which the sample was taken, the

manner of taking and the amount of ore represented by |

the sample, should be noted in every case.
"SALTING.

The engincer must use due precaution to_ detect and
guard against frandulent practices.  If a sufficient number
of samples be taken underground, and these be taken
arbitrarily, and not at points suggested by inter-
ested parties, successful “*salting” will be made
more difficnlt.  Such preparation of the mine is generally
on a small scale and at few points. A thorough sampling
of the mine makes it necessary to do the work of salting
on a large scale.  Careful examination of the deposit at the
selected points, before taking the samples, will generally
detect the fraud, )

A more dangerous practice, and one more difficult to
guard against, is the salting of the engineer’s samples
during the process of samplin;i. or subscquently. Sealed
hags and boxes are not always sufficient protection
against this form of fraud, as the sample muy be
*“doctored ” with strong solutions of the precious metal,
It is possible again to prepare a mine for examination by
concealing the poorer portions of the vein with timbering
and loose rock, leaving cxl!l)oscd the richer stopes and
treadings only, suspending the work in those places when
and where the showing is bast.

When frandulent practices are suspected, the engineer
should advise the leasing of the mine by the intending
purchaser with privilege of working for six months or a
year, in which time the fraud, if any, will be exposed,

EXAMINATION OF PARTLY EXHAUSTED MINES.

A mine that has been worked for a number of years is
a less valuable property in exact proportion to the <mount
of mineral that has been mined. — Such a mine, however,
has heen thoroughly proved, and much of the mining risk
attending the development of a new property has been
removed, A weli developed mine, for this reason, usually
commands a much higher price in the market, even
‘hough a large part of the deposit has been exhausted.
The examination of a partly worke . property will be con-
ducted on the lines above laid down for a developed
property, with the following additions :—

1. An examination and survey of the abandoned work.
ings.as far as accessible, .

2. A study of the history uf the mine, total yield,
average richness of the ore, etc. '

3. Investigation of details of working, cost and profits.

The survey and eramination of the old workings will
determine what reserves of rich or low-grade ore exist in
the form of pillars. The examination and survey will
also show the condition of the abandoned workings and
how far the safety of the whole mine may or may not be
endangered. If there is danger of a general crush, or if
the shafts or main gangways of the mine are threatened,
the cost of making the mine securc must be estimated.

Finally, this examination and survey of the old work-
ings will furnish data .from which to estimate thc total
amount of material excavated, which, with the measure-

*See paper by D. H. Browne, * Distribution of Phosphorus in the
Lu gigg‘ on Bine " Tm;::. Am, Inst. Mining Enginecrs,vol, xyjie;
P. 010, * -,
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meat of the waste rock in the dump-heaps and under.
ground, will serve as n check on the statements as to ore
treated or shipped, and will show what proportion of bar-
ren material has to be mined with a given amount of ore,

Finally, the undergroun- suwvey will show what area
has been mined and the proportion of available ground
remaining, . )

1t will frequently happen, especially in old mines, that
the abandoned workings will cave in, or arc inaccessible,
so that the survey above outlined cannot be made or can
be made only in'part.  In such cascs, the necessary infor-
mation often can be obtained from existing maps and
other sources, and the desired estimates of arca, if not of
volume, can be made.

The history of the mine, its total yield, the cost and
profits of mining cte., should be obtained by examination
of the mine books, of official reports, the books of trans-
portation companics, of smelting works s and {rom such
other sources as may seem reliable.  From this material,
it should be possible to obtain the total production of the
mine, the average cost and yield per ton, the average
sclling price and profits ; and such other data as will be of
service in estimating the value of the mine, and the pro-

able profits of working,

Finally, a careful investigation should be made of the
methods of working and of the details of management,
that possible improvements and sources of cconomy and
of increase 1 profits may be indicated.

EXAMINATION OF ABANDONED MINES,

The re-opening and working of ‘abandoned mines is
attended with more than ordinary mining risk, and the
examination of such propertics demands great care angd
good judgment. The larger and more important the
mine, the longer it has been worked and the more ore it
produced, the greater is the mining risk.

The mine, inany case, ispartly worked out and isby so
much the less valuable; and it is possible, and in most
cases probable, that the deposit is practically exhausted.

Even in the most f:womlhc cases, the cost of re-opening
the mine will be very great, and usually will be more than
the cost of opening and developing a new deposit,  The
mine must be drained of water—in itsell an cxpensive
operation. The shafts and drifts must be re-opened and
generally re-timbered,  As it is quite likely that the
pillars and arches have been robhed before the mine was
abandoned, much of this work will be through fallen
ground and very expensive. Finally, the hoisting engines,
purips and other machinery, will have to be repaired or
replaced.

As it is probable that the work of exploration and de-
velopment was suspended some time before the mine was
ﬁnal‘y abandoned, so it is probable that much explora.
tory work will be necessary to prove the existence of
valuable mineral,

It is not probable that any part of this expense of re-
opening will be paid by mineral extracted.

Finally, the working cxpenses will be greater than ina
new mine, especially in the items of drainage, tramming
and hoisting, and timbering.

There are cases in which the mines may bave been left
in more favorable conditions and in which the risk of
working will be less,

In countries liable to political disturbances, mines have
been abandoned during war time and not subsequently re-
opened.  In the western mining regions the ravages of
Jhostile Indians have had a similar result.

Mines are sometimes temporarily abandoned hecause
the conditions were unfavorable to success.  Sitw.
ated in remote regions, the cost of the transporta-
tion of the neeessary supplies and of the products
of the mine may have been too great to allow of
profitable working. Or again, on account of the un.
developed character of the region a matket for the
product may have been lacking, or may have been so re-
mote as to be unavailable.  With the construction of
railroads and the development of the country, such mines
can often be re-opened and worked with profit,

Finally, it often’happens that mines worked with in-
sufficient capital, or undér bad management, are aband.
oned, and later under more favourable auspices they are
rc-ogencd and yicld large profits.

The examination of an alandoned minc is one of the
most difficult problems likely to occur in the practice of
the mining engincer.

Itis erobab ¢ that all the available ore has been taken
out, and that even the pillars have been robbed before
the mine was abandoned.  ‘There i5 no ore **in sight,”
and little or nothing left to givean idea of the average
value of the deposit.  Before the closing of the mine itis
probable that the advance headings, shafts, drits, etc.,
were Suspended, one by one, as the prospects hecame less
favorable. Nothing but poor groundis’likely to be found.
Finally, the workisgs are probably under water and in-
accessible,

Under such circumstances it will not be advisable to
go fo the expense of draining the miine until a preli-
minary examination has been made.  In this preliminary
examination the engincer must depend alinost entitely on
the past record of the mine.  The evidence, however, is
likely to be fragmentary and incomplete ; the books in all
prabability have been lost or destroyed, and but little
documentary evitlence remains. The engineer will be
forced o collect such information. ns he can from trust-
igh the cvidence carefully before
subitting an opinioh.™ = o :

Evép after the mine is drained a final examination dnd
report caitriof usually be made untilthic mine is develo
toa’certaiivextent by exjloratory wirkings:™
" In“the "Woik ' of ré-opeéning an'algaks\;?ﬁ!}_ iming, the
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greatest care should be taken at each stage of the opera.
tions to minimize the mining rish by limiting the expendi-
tires at any one time to such amaunts as the prospects of
suceess seent to warrant. At first the eaplorations should
be in une or two places unly 3 later, of the developments
are fuorable, a larger force may be employed and the
opening of the mine may be pushed more rapidly.  Pere
manent improvements which may be necessary for active
workh should not be undertaken anul there s suflicient
mineral *4in sight ™ to warrant the expendatare.

SCALE OF OVERATIONS,

The proper seale of operations is determined mainly by
the size ol‘l the deposit, and by the probable hife of the
mine,  In certain cases the market llur the product, and
the effect of a Lirge production un the selling price, must
be taken into account,

The size of the deposit Bmits the seale of operations
chiefly by limiting the number of men and machines thay
can be profitably employ ed,

The shape of the deposit also has s influence.  For
example, a lenticular mass, narrow and thin in proportion
to its depth, like a bean-pod suspended by one end, can.
not be worked continwously on 2 large seale, as there will
be room for but one or two working parties on cach level.
Worked rapidly, one level will be exhausted before the
shaft can be sunk to the neat.

A regular bed or vein canbe worked from several shafts
and on several Jevels at the same time. A large working
foree can be employed and the scale of operations will be
limited only by the size of the property and the amonm
of capital,

The thickness of the deposit limits the warking force
at cach puint of attach and the amount of mineral which
can be brohen at a single blast.  The total value of the
deposit, and the probable yearly profit, limit the amount
of capital that can be employed (and consequently the
scale of m ‘g operations) by determimng the amount
upon which interest can be paid, and which can be ex-
tingished by asinking fund duning the hfe of the nune.

The degree of muung sk mvolved will o the
amount of capital that can be safely nvested with any
prosprect of s bewng tetarned o the investor before the
mine is exhausted.  The uncertainty asto the continvance
of a depusit is a masimum an the case of an undeveloped
property ;5o it is_especially important to procecd cau.
tiowsly at the beginmng o1 a nunming enterprise, and by
working on a small scale at fint, limit the amount of
capital subject to risk of loss.  Later, when the work of
eaploration has shown a reasonable centainty of several
years' supply of tneral, 2 farger amount of money may
be oshed, and the work of development pushed more
vigorausly.  In exceptional cases, the mine will wself
furnish the necessary capital,

With the exceptions and luntations above noted, it
may be stated as a rule, that the scale of operations
should be as large as possible, and the mine worked as
apidly as circumstances will pernut.

The advantages of rapid work on a large scale are the
following :—

1. The cost per ton of maneral s less. There are cer-
tain fised expenses, such as purping, ventilation, superin-
tendence, tanes,, office eapumees, cte,, which are nearly
the same whether one ton or one thousand tons be nuned
per day.  Agam, it is cheaper to work the plant to its full
capacity.  For example, i the case of a hosung plant,
the same number of enginecrs, firemen, bank-men, bottom-
men, etc, have to e cmployed, whether one hundred
tons or one hundred amd fifty tons be howsted.,

2. Rapid work decreases the cost of mamtaming the
shafts, gangways and fevels, of renewing timber, of remov-
ing falling ground, ctc.

3. More capital 3 seyquired for work on a large saale,
but the amount does not increase in the same proportion
as the output.  The capital 1s redeemed in a shorter
time, and the total mterest charge s very much less.

B — L R

The Mining Prospects and Industries of West
Algoma.*

Hasev 1Q. Sewnie, NL.S.

HISTORY OF TUHE MINES.

Mining on the north shore of Lake Superior is of a
comparatively recent date, which is somewhat remarkable
as there are numcrons evidences of mining by the aborigi-
nal inhzbitants in Isle Royal, where old ‘workings, in
which were stone hammers and other crude implemnents,
have been found.  The honor of the fisst mineral discov-
cry on the North Shore was, however, resceved for Colonel
Prince, witn, in 18435, wlilst scarching for copper at Spar
Island in Princc’s Bay, found a vein of greycopper ore carry-
ing o high percentage of silver.  In 1836, 'rofessor Shep-
pard was employed by the Montreal Mining Company, to
explore and lucate wnineral lands along the North Shore,
resulting in the taking up of twenty-scven large blocks of
land, and somc islands near them, but no mining work
was done on them at that time, principally owing to the
extrenee difficulty of reaching Lake Superior with sup.

lics, there Ieing then only small hoats on the Great

akes, and these were only availatde asa mcans of transit
for about six months in the year.  From this time hardly
anything was donc until May, 1865, when the McKcllar
Brothers discovered the Enterprise mine, in the Town-
ship of McTavish, of ralena ore carrying lead and silver;
and ir the year following they found the Ol Thunder

® Paper read at the annual mecting of the Dominion Land Sure
veyors, February, 1891,

Bay wmince in the Township of McGregor, containing
native silver and argentite, and the Shuniah  or
Duncan wine, in the Tow nship of Melutyre, also
contatung natve silver and argentite, From lflis date,
1860, commenced the first boom in silver mining in
Algoma district, which drew a large number of American
capitalists to Port Arthur (then called Prince Asthur's
Landing), resulting i large tracts of land being surveyed.
The discoveries were frequent and rich until 1868, when
a man named Morgan, in the employ of the Montreal
company, discovered the Silver Islet vein on a small rock
included in the company'’s land.  In 1868 also a large de-
posit of baryta was found on McKellar’s Island, bat
nothing was done of any importance with it until the past
year, when considerable quantities of baryta were taken
out and shipped to the United States. 'l‘flc vein is abowt
40 feet wide and of eacellent quality. The nest important
discovery was in 1870, when Silver Harbor or Beck mine
in McGregor Township, Pie Island and Cloud Bay were
brought to light. Native goll was first found at the
Huronian mine in the Township of Moss and at Partridge
Lake in 18§72, Considerable work has been done on the
fluronian wiz -, and a ten stamp mill has been erected,
but although there can be no reasonable doult as to the
value of the wine, still it is so difficult of access that it
will not pay to work until it is reached by the Ontario
and Rainy River RUR,, when the author believes it will
beconte a good dividend paying mine. With the tenmina-
tion of 1872 came the end of the boom or, second period
of the mines.  Mining on the American Continent wasas
yet a very crude science, and of the experts who came to
Port Arthur in those days but few understood their busi-
ness 3 miners were paid exorbitant wages, and the general
idea scemed 10 be to put up expensive buildings, and to
drink champagne.  When to all this was added the heavy
cost of transport by the Great Lakes, it is to be little
wotnlered at that one by one these promising mines ea.
pended their money and shut down, with the single ex-
ception of Silver Islet, which continued operations until
Mareh, 1884, when mining operations came to a close for
want of coal to supply the pumping engines. The mine
by that time had attained a depth of 1,230 feet, and had
yielded from first 10 last abowt $3,250,000. That one
mine, under able and skilful management, has been able
to present such a wonderful record, would lead to the
belief that sowe of the other silver mines were capalde of
producing valuable sesults, had they been as skilfully
managed.  Their failurc is, therefore, much to be
deplored as, once a mine is closed down, there exists a
comsiderable difficulty in raising it again to a working
basis, especially as such a result can rarely be obtained
except by a change of ownership and the formation of a
new company.  After the close of the second period, in
1872, there appears to have bicen but little interest tahen
in mining enterprises until 1882, when Rabbit Mountain
was discovercd by Oliver Daunais, a trapper, who was
shown it by an Indian.  The extraordinary richness of
this mine again revived the dying interest in Algoma
silver mining, which has resulted in the discovery and
working of the Beaver, Badger, Silver Moumtain Last,
and Silver Mountain \West, besides nuinerous other clanns
which have been more or less developed, and many of
them with very encouraging results -such as the New
‘Thunder Bay mine, Crown Point Palisades, Big Bear,
Elgin, Silver Fox, and the Ottawa mines, which are
amongst the most promising.  The New Thunder Bay
presents the novelty of being the only vein that contains
chloride of silver, added to whicli it has unexceptional ad-
vantages for cheap mining operations. In 1884, the
Zenith mine, comaining zine-blende with 589, of zine, was
discovered about 8 miles north of the mouth of Steel
River, on the gorth shore of Lake Superior, about 6 miles
cast from Rossport, on the C. I R., where some test pits
were sunk and a large quantity of ore taken out.  This
mine could undoubtedly be sold and profitably worked,
but the owners, like the dog in the manger of the old
fable, will ncither work it themselves, nor allow others to
do so,

Many veins containing zinc-bleade have been found in
West Algoma, hut the difficulty is to obtain zinc-blende
carrying a suflicient percentage of zinc. A single discov.
cry of mica was also wmade in 1885 on Dog Lake, but it
has not been considered of sufficient value to be even sur-
veyed. Iron was known to exist throughout a large
portion of West Algoma, but nothing of any importance
was done in this direction until 1885, when the author
surveyed an extensive magnetic iron property on the
Attic Okan River for Messrs. Graham and Hormie, In
the year following the author also surveyed a large tract
of iron lands, chiefly hematite ore, but containing a per-
centage of magnetite, on Hunter’s Island, and since that
time very constderable areas of iron lands hiave been taken
up both on the Lower and Attic Okan ranges.

Native copper, it is strange to say, was never found in
paying quantities in West Alpoma until the summner of
1559, when somc Yarge depositsin the shape of veins were
discovered in the neighborhood of Cloud Lake in the
Township of Crooks. Tc complete this abbreviated
history of the mines of Weat Algoma, it may be desirable
to give a short account of the gold mines or, rather, gold
wospects on thie Lake of the Woods, where so far there
as been literally no attempt at legitimate mining, the
discoverers appearing to consider their bare discoverics
worth a fortune without making any attempts to develope
them.  Amongst these was the Pinc Portage, which was
discovered in 1880. Afier going down about 100 fect
and putting up a 10 stamp mill, it was alandoned
although the prospects were most encouraging.  The
Winnipeg Consolidated was discovered in 1881, a shaft
was sunk 135 feet, when it was shut down owing to the

company getting into litigation.  Near this on tay
Island is the Partridge Nest or Keewatin, consisting of two
good looking veins, 3 to 4 feet wide, which itterseet each
other at the water’s edge. A little development has
been done.  Itisa fair prospect, and free gold can be
readily panned from the surface dirt,  “Flie Sultana, also
near Pine Portage, is a promising propesty, carrying free
gold in paying quantities. It is wmc\\imt remarhable
that all these discoveries have been made within a limited
area which could be covered by an ordinary wwanship of
36 square miles in area. A few other discoveries have
been made, such as Gold Fill, Minerva, and a location of
Oliver Daunais on Clearwater Bay, but it is problewmati-
cal whether any discoveries outside the Pine Portage
circle or block will ever pay to operate, thougl of course
itis within the bounds of possibility that some of them
may prove exceptions to the general rule, and turn out
paying mines.  Oune thing is, however, certain, that min-
ing operations on the Lake of the Wouds will be
eatremely limited and confined to a very small area unless
some entirely new field is discovered.  Gokd in paying
quantities appears gencerally to be found only in contact
veins, occurring between the Laurentian and {Hurontan
formation, whereas this condition dacs not appear to be
necessary in the case of silver bearing vens in West
Algoma.  Last fall several deposits of nickel-~which has
ong heen known to exist in the district—were discovered
at Schreiber, which are fully as rich as the Sudbury ores.
THE SILVER ISLET MINE

Is situated on a small rocky islet about 2 mile ount in the
lake, off Thunder Cape, in the Township of Sibly. The
vein strikes N. 35° W., and dips to the S. E. at an angle
of 70° to 8o, averaging in thickness about § to 10 feet,
varying in some places from 20 to 30 feet of solid vein,
The gangue of the vein consists of calcite, quartz and
dolomite, the latter varying in color from cream to pink,
according to the amount of manganese. It carnies native
silver, argentite, galena, blende, copper and iron pyrites
with marcasite; it is also said to contain rodochroste,
tetrahedrite, domeykite, and niceolite, and cobalt bloow,
and a peculiar wineral called macfarlanite, containing
arsenic, cohalt, nickel and silver. Two new inerals,
called by Dr. Wurtz, huntelite and animikite, have alw
heen found in the ore, and the latter three were in 188t
the principal silver ores of the mine.  The rock on the
Islet intersected by the silver vein is a chioritic diorite
forming a dyke. It differs somewhat from the rocks of
the other dykes of this Tocality, amongst which may be
mentioned corsyte and anorthite porphyry. The mine
auained a depth of 1,230 feet before it was closed down
for want of coal, and it was then still yielding silver.  The
tatal yield from tint to last was about $3,250,000.
Numerous attempts have been made to troce out the van
but without success until last summer, when a vein was
discovered on Edward's Island, 922 miles from the islet,
averaging from 334 to 4 feet in width, and which is sup-
posed to be a continiation of the famous Silver Islet
vein, It crosses a serics of homblende porphyritic trap
dykes, cach one of which has faults, and it has been
traced across the island; a well defined outcroppung shows
on the north point of the istand.  The ganguce of the vein
in the shaft is composed chicfly of calcite with sowe
quartz and baryta, heavily mineralised with galena, blende,
iron and copper pyrites and nichel. Atz depth of 20
feet a seam o} arsenical silver and aickel came in and s
continued down as depth is attained,  Selected samples
assayed from 40 to 130 az. of silver to theton, The shaft
is now down to the level of Lake Superior, and is making
30 barrels of water daily.  “The veinis in many respeats
similar to the Islet.  The same graphite dyke and agan
macfarlanite have been found, together with rich minerals
of cobalt and a peculiar -liscovery, native arsenic in all
its forms, crystalline and reniformi or shelly,  This arsenie
contains a varying amount of silver, from a few ounces to
many hundreds.  The arsenic in itsclf is not new, but
where it has been weathered by exposure the skeleton of
native silver stands out on the black arsenic in mossy or
dendritic masses of beautiful appearance. It scems this
vein was known to the Indians who tesoried there for
medicine, carcfully hiding the place on leaving, which
{)crhnps may account for this vein not having been found
hefore,

TUHE OLD THUNDER BAY MINE

Is situated in the Township of McGregor, not far from
the eastern limits of the Township of Mclntyre, The
vein strikes N, 34° E., and dips at a high angle to the
N.E., and consists of closcly reticulated veins of whiic
granular quartz, the largest being about one inch thick,
and the aggregate average perhaps ten feet long. It car-
rics native silver and argentite, accompanicd by galena
blende and iron pyrites. The orc accurs in bunches thiee
to cightcen inches thick by six to forty feet in length, the
silver being in strings, leaves, grains, &c., irregularly dise
tributed through the vein stone which constituted the
greater part of the bunch, the silver often forming ten yer
cent. of the mass.  The work donc consists of four shafts
sunk on the vein, and a cross cut driven N. W. at the 10
fathom Ievel and some drifting between the two deepest
shafts. No. 1 shaft is about 70 feet deep, No, 2is the
samc depth, 300fcct north-cast of it, whilst 150 feet further
on s another shaft 3§ feet deep, and again, 150 feet to the
north-cast on the strike of the vein, another shaft has been
sunk to a depth of 25 feet. A very considerable quannty
was taken out of this mine, but much of it was stolen, o
that it is difficult cven to arproxima\c the amount.  Un:
fortunately in addition to this the minc was mismanaged
from the fitst, but, had it been otherwise, it is thought by
many that it wight have even rivalled the Silver Islet
mine.
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THE SHUNIAH, OR DUNCAN MINE,

I simated in Mclntyre Township.  The vein strikes
nearly east and west, and has a general dip o the south
at a bugh angle from the horizomal.  The total wadth on
the sugface is 20 or 30 feet.  Several cross lodes interseet
or ran into the main vein.  The gangue is quartz, holding
anall quantities of galena, blende, and pynites, and also
calespar. There is no pink spar as at Silver Islet, but
there 15 a considerable amount of purple amethyst.  The
tormation of the enclosing yocks is almost precisely similar
withat of the Old Thunder Bay mine. Therewas a consider-
alde quantuty of silver taken out of it, bt mismanagement
resulted i the vein being lost, and it has been estimated
that when the wine was shut down that they weee fully
.00 feet oft the vein.

FHE BECK, OR SILVER HARBOR MINE,

I~ situated in McGregor Township, further east than the
O Thander Bay Mine.  The vein runs E.NCE,, dipping
at a dngh angle to the NoW, It has a brecciated character
atnd s aboat § feet thick.  The gangue consists mostly of
white granular quartz, but barite, calcite, tlior and
ametiyst are present with much iron pyntes, galena and

Jende,  The silver occurs mostly as argentite, but also
w the native siate. The country roch is much the same
as O Thunder Bay mine, and consists of smohe colored
cberts andd argiliaceous shales, mnnin‘g nearly horizontally
ander what appears to be a bed of coarscly crystalline
wap.  The junction of the Animikic and Hurouian lies
abent half amiile to the necrth of the mine.  The vein
Jned a considerabile quantity of silver ata depth of 40
foet, but it was badly mistmanaged and was shut down
withuut ever having had a faic trial,

THE “THREE A” MINE.

This property hardly deserves the name of a mine.
The ein strikes N. 757 E., and dips slightly away from
the vertical. It 1s from 18 inches to 232 1;'ccl thick. The
gangue is mostly quartz with a little calcite, through which
are irregularly distributed ores of iron, copper, lead, zinc,
mckel and silver, with some cobalt and gold. The ore
was very rich, and samples assayed 1.47% of cobalt and
25 of mickel. The silver was however very pocketty,
and eventually played out after about $2,000 worth of ore
had been taken out.

JARVIS ISLAND MINE

Is situated westward of Silver Istet.  Considerable work
has heen done on it. It runs across the island in 2 north
westerly direction, and dips N.E. at 50° to 55°, thus con.
trasting with the nearly vertical dips of the veins on other
wlands.  Three shafts have been sunk, respectively 160,
3t and 78 feet.  Unfortunately it appears to_have been
muned solely because of iis proximity to Silver Islet, which
it somewhat resembles, both with regard to the vein
matter and enclosing rochs, with the single exception that
1t is alimost barren of silver. It has always scemed to the
amthor that it was a great pity that so much woney was
wased on a comparatively barren vein whilst numerous
more promising veins have remained untouched.  This,
however, happens in alinost every mining district, and it
1s a wonder that the selections in Port Arthur district have
generally been uniformly good.

TUHE ENTFRIRISE MINE

Is sstwated in the Township of McTavish, in Black Bay;
the vetn s six to cight feet wide, the gangue being quartz
and calcite, with a pay streak 3 to 4 feet wide of galena
and copper pyrites, with o small quantity of gangue.
Prof. Chagunan gave an assay from a sclected specament
lead 47 per cent., copper S per cent, silves $3 per ton.
Cwing to there being but little demand for Jead at that
time, this nune was shut down, but now with the probable
demanl for galena ores to assist in smelting the silver
ores of the Beaver and Silver Mountain districts, it is
lihely that more attention will be paid to the lead ores of
this ditrict, especially as there are onc or two' promising
propertics, notzbly the *‘Ogema,”situatedin the northern
part of the Township of Dorion, which contains a purer
galena with a larger percentagze of lead and silver. This
pani of the country has, however, been but little explored.

RECENT DISCOVERIES OF THE NORTH SHORE.

Although not in the order of discovery, a bricl account
may here be given of the explorations which have taken
phce during the past two years over the lands on the
north shore of Lake Superior.  These researches have
teen carried on principally on the lands of the New Silver
IJet Con, and also in the neighborhood of Cloud Lake in
the Tonnchips of Crooks and Pardee, and consist princi-
pally of copper, although some silver has been found near
Mumainse on the North Shore.  The district is one vast
twd of native copper ores, the geological structure
hewy atidar o that on the south side of the Lake in the
Keweenaw district.  This belt carries amygdaloid and
cenglomerate lodes and veins and sandstone.  The great
uphearal of nature manifest in the structure of the country
has lead 10  great diversity of opinion regarding the
derrer of mineral wealth possible in such a formation and
dunng last summer there has been found no less than
twelie distinet veins of rich copper, of which number
«aghe are rich cnongh to form as many distinet mines of a
ment sromising character.

Tue dip of the country is at an angle of 22° to 33°, and
the trend of the strata is southeast and northwest, inclin-
sng more northward inland.  The strata of the veins tun
nenth and ‘south, cutting at angle of about 40° to 4?,'.
The ares found are those known as the horse flesh and the
pearuch, gray ore and native copper.

These discoverics are all made on the lands belonging

to the Silver Islet Mining Company, who own 10,000
acres in that vicinity alone, besides immense teacts of
other valuable mineral land in the western section of
Algoma district.  So  thoroughly have the Awmerican
mineral men informed themselves of the natural resources
of the north shoee, that they have acquired possession of
these grand deposits, whnle Canadians have held themy to
be a ** God-forsaken country full of barren rocks.”™ It
may also be interesting to note that in this section have
been discovered several articles of antiquity, such as an-
cient hand made pottery, ornamented with mdentations of
the thumb and thumb nan of the potter, copper hammers
and other sudely comstructed tools and implements of a
long-since forgotten race of miners who caune from no otie
knows where.  But, like the traces left by these carly
miners at Isle Royal, and other places along the shores of
Lake Superior, it shows that Maimainse did not escape
the keen eyes of the copper hunter of those early days,
who may have forgetten more about that section of
country than the whole of Canada has as yet been able to
fearn.

With cight richly laden veins of copper in sight and
half as many more of a lower grade ready for operation,
the Silver Ilet Company will begin work ness spring for
developing some of the long-hidden wealth,  Maimasnse
is 12 nules west of Batchewanin lighthouse, and about 40
wiles west from the Sault.

In the neighbourhood of Cloud Lake in the Townships
of Crooks and Pardee, a number of copper bearing veins
have been found during the past two years.  They oceur
in bands of amygdaloidal trap which earries the metal in
a fine state of division of native copper.  The country in
the neighborhood of Cloud Lake is high and hilly, rising
up to a height of 300 fect, and consists of the black slates
0} the Ammikic formation heavily eapped with trap some-
times to a depth of nearly 50 feet.  Average samples of
copper ore from this locality assay as high as 12 per cent.
Silver bearing veins have also been found in this Jocality
and some of them have assayed well, so that there is every
prospect that it may developeintooue of our must promis-
ing wining fields.

RABRIT MOUTAIN MINE,

With the discovery of this mine in 1882, mining in this
district came once more to the front after 2 lapse or rest
of ten years {the natural resuht of ineaperienced, and, one
may almost say dishonest mining).

The conditions of this group are somewhat different from
fortaer discoveries in being further removed from the
northern boundary of the formation and from the outerop
of the lower siliceous division.  They are all in the upper
argillaceous division with its assuciated trap sheets, the
argillites being soft and black.

The vein of the Rabbit Mountain strikes N, 35° 45" E.,
and dips at an angle of about 65” to 70" to the N.W., The
vein is a composite onc consisting of a number of branches
and stringers interlaced and is about 4 10 6 feet thick, al.
theugh much wider in places.  The ore consists of native
silver and argentite, accompanied in considerable quantity
by blende with a little jron pyrites and galena, and occa.
sionally copper pyrites in a gangue composed of quartz,
calcite and green and purple fluorite. A good show of
rich ore was found on llhc surface, and caused considerable
excitement in the district.  Several shafts were sunk on
this property, and a stamp mill erccted with a capacity of
15 tons per diem.  Capt. McComber, who was manager
m 1856, claimed that the concentrates ran as high as
$4,000 to the ton, and averaged $1,500, the milling ore
averaging $80 to the ton.  In addition to this a consider-
able amount of ore was rich enough to be shipped in
barrels, parts being almost pure silver.  Althongh more
silver has been taken out of this wmine than would repay
the entire eapenditure, the mine was closed down in the
fall of 1887, owing to a disagreement amongst the own.
crs, with the view of freezing out some of the weaker
owners, and from that date this very promising property
hias remained idle.

BEAVER MINE,

The next wine of importance is the Beaver, which was
discovered shortly after Rabhit Mountain, and work was
commenced in 1883. The work was continued on 2 small
scale until it Was sold 1o an_Awecrican capitalist in 1883,
Two veins have been worked in this mine.  The main
vein cuts in a N. W, direction across a ridge about 200
feet high, having a steep blufl to the N. W, whilat it is
intersccted ahout 300 feet in from the face ot the ridge by
a cross vein running in a north casterly direction.  The
cross fissure is very trregular and hard to follow, varying
from a fow inches to almost nothing, It was followed for
ahout 350 fect, but as it carried but little wineral it was
left.  The main vein averaged ¢ feet. The gangue of the
vein consists of yellow and dark colored blende with same
iton pyrites and a little galena, calcite, amethystine
quartz and a lide fluorite, which is mostly green but
somctinmes purple.  The silver occurs in the ore hunches
chicfly as argentite, in nugget, sheer and leaf form, with
some native silver.  This minc has been worked longer
and morc extensively than any other mine in that distnet.
It has always been owned 3“ private capitalists, who,
owing to its extreme r_ic!mcss, ave been loath to place it
upon the market.  Itis consequently rather hard to get
reliable information regarding it, but suflice it to say that
the vein hias Leen f(:ﬁ;‘wcd with the diamond dnll for
over a mile, and although it has been extensively worked,
it still continucs to turn out large quantitics of Lonanza
ore, whichi is shipped away to the smelters, besides 2darge
quantity of mitling orc, for which purpose they have an
cxccllent mill about half a mile from the mine. This
winter is the first that they have attempted to work it all

the year round, the mine having previously been shut
dawn during the worst of the winter.  The monthly ship-
ment from this mine varies frum $25,000 to $40,000.
THE BADGER

Is the neat of this group of importance.  Itis situated in
the Township of Gallts, it near proximity 1o the Beaver
and Rabbit Mountain.  Itis an eaceedingly rich propenty,
being very rich and full of black nuggets of silver, and has
more than twice paid for the money espended by the
original sharcholders, It was discovered abiowt the same
time as the Rabbit Mountain, but it was so capped over
with trap that it was only fairly bronght to light by Mr.
Lishweiler, an American eaplorer, who in 1886 sunk a
shaft in the prope: .y which resulted in a good looking vein
being found, and which has resulted in the formation of
the mine into a stach company.  Under vigorous develap-
ment it soon asserted ilacl}:\s one of the most wonderful
silver ore producing mines on this continent.  In 1890,
the Porcupine, an adjoining property, was purchased for
$50,000, containing the continuation of the vein which
is about 314 feet wide il eatends on the property for a
distance of about 3,000 feet.  “The vein consists of argen-
tite, black blende and galena, with lavge nuggets of black
sulphide of silver, calcite, amethystine quartz and a httle
tluorite, mostly green, but sometimes purple.  The vein
has been pretty thoroughly esplored by means of shafts
and adits.  The mill puts through about 33 tons daily.

SILVER MOUNTAIN EAST END.

The neat in order is the Silver Mountain East Lad.
It was discovered in 1884, but although some $12,000
was spent in trying to develope it under option by some
Cleveland capitalists, they failed to discover anything of
value.  After they had given it ap the original owners
discovered natwe silver in large quantities a %c\\‘ feet from
where the Cleveland company had left off, resulting in the
sale to an English company in 1887, who have since that
date been cominually working it. They have now dis.
covercd no less than 9 veins on the property all bearing
silver, and at $00 feet down they have discovered immense
bodies of native silver.  The main vein is about 4 feet
wide and consists of native silver blende, black and
brown, a little galena, with a gangue of ealcite and
amethystine quartz, with a little fluorite, mostly green.

WEST END SILVER MOUNTAIN.

West End Silver Mountain is a continuation of the
same vein as the East End.  The average of the veinis
about 6 feet here, the nature and composition of the vein
being almost dentical with the East Eod.  This pro-
perty has been sold during the past year, and develop-
ments are being pushed mpidly forward,  The author
may here remark that there are numerous valuable loca.
tions and veins i the Silver Mountain and Beaver dis.
tricts which space will not permat of deseription in detail,
amoagst which are notably the New Thunder Bay miine,
owned by acompany in Minneapolis, the Crown Point
and others.  But stffice it to say that in this district there
is not a single instance of a failure where any develop-
ment has been done outside of the most superficial char-
acter, which speaks much for this but little known district,
especially when the history of the mines in the east
around Port Arthur has, with the single eaception of the
Silver Islet Mine, been one coniinuous record of disaster
and failure,

As lead ores are of importance n the smelting of silver,
it may be interesting to note that there are several goud
sized veins in the neighborhood of the Townships of
Dorion and McTavich, natably the Ogema, which has
heen recently bought by Philadelplia capitalists, who pro-
pose putting up a smelter on the property next sunnner.
The vein isa very strong one, sunning parallel with a
high granite ridge, and ocecurs along the line of contact
of the granite blafl and the gueiss that forms the valle
below.  The vein outcrops about half way up the l:luﬂ{'
and is pastially covered by fallen rocks amd debris.  Its
strike isa little nosth of cast and south of west,  The pay
strike is about 14 inches wide at the surface, and nearly
solid galena.  About 20 fect below the outcropping an
adit has been run, cutting the vein at this point two feet
in width, and carrics richer ore at the surface.  The galena
is of a very high percentage.  N\ssays from the surface
outcropping showed it to carry 23 ounces of silver to the
ton.

Before entering into a description of the iron ores of the
district, it may be interesting to note the discovery of
mangancse in paying quantitics, an orc which is so much
wanted in the production of the higher grades of mild
stecl.  The following is an account of the discovery made
during the past summer by the cployees of the Kew
Silver Idet Co. At Cape Gargantua they discovered a
vein of hydrated black oxide of mangancse 7 to 1o fect
witde. It rises out of the lake and crusses a lazge island.
The vein rises up like a dyke from 4 ta 10 feet above the
surrounding country rock. In many places the quanz is
weathered out and the wangancese ore left standing, The
manganese is on bath walls of the vein, antl a strong scam
or band is distributed through the widdle of it.  Thc ore
a.\sa?-.s 45 per cent. metallic mangancse.  The importance
of this discovery can be appreciated, when the quantity
of iron altcady known 10 cxist in this district is taken into
consideration.  Last but not least in the list of Algoma
minceals stand forth the iton ores of the Thunder Bay
and Rainy River districts, which bid fair to take the lead
of the iron mines of the world whenever facilitics are
opened up with the United States for the free transporta.
tion of iron ores. Amongst these the Aitic Okan iron
beds are the most remarkable.  The first of these Joca-
tions was surveyed in the summer of 1886 Ly the author.
The property was shortly afterwards cxamined by Mr.
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D. H. Bacon (now superintendent of the Minnesota Iron
Co.), and on his report bonded for a long term to a
Cleveland party. No active operations having been
begun, the discovery of the iron did not attract general
notice in any way until the finding in 1889 of another rich
deposit, several miles further west on the same range.
The result of this was the starting of numerous exploring
parties, and the discovery of still other outcrops of the
same ore further westward, until now these rich deposits
have been traced by outcrops for a length of 30 odd miles
along the belt.

Nothing more than a superficial examination of the
deposits has been made, in the way of a few surface cross
cuts and an occasional shot to secure unweathered sam-
ples; but in many places the ore outcrops boldly, showing
a varying width of from 10 to 50 feet. These outcrops
occur in veins or lenticular beds in the Huronian forma-
tion lying between the Huronian trap and chloritic schists,
which are nearly vertical, having a dip of 86° north, and
a strike of N. 75° east. The surface showings indicate
that there are several of these beds, the intervening rock
having a width of from 5 to 30 feet. Whether these beds
will unite at a depth or maintain their separate identity,
is a problem for development work to decide. The
Huronian Dbelt has an average width of eight miles, and
rest conformably in the folds of the Laurentian rocks, so
we may presume its depth (and that of the imbedded
magnetite), to be very considerable, practically unlimited.
The Graham property is the most easterly on the range,
and its most conspicuous outcrops occur on the summit
and both faces of a bluffy ridge running nearly east and
west 100 feet above the level of the Attic Okan river.
Mr. D. H. Bacon sampled the surface showing here,
taking samples at threc inches intervals, and for an aggre-
gate width of 8o feet these samples gave 6347 metallic
iron without more than a trace of phosphorus and little
more than a trace of sulphur; no titanium. The outcrops

" here showed three beds of ore.

Immediately west of the Graham property is Sabawe
Lake, a sheet of water three miles in length. For some
distance west of the lake, in the course of the iron belt, a
considerable depth of soil covers everything ; this extends
to location R. 400, on which, and R. 401, other outcrops
occur very similar to those on the Graham property. A
similar ndge traverses these locations, and in many
places, especially on the southern exposure, which is very
steep, large outcrops occur. The ore throughout this
range varies but very slightly in character or grade; it is
virtually identical throughout, though in some places,
where greatly exposed to atmospheric action, it is of
course leaner. On location R. 400, where a natural ex-
posure of ore some twenty feet in width occurs, a large
number of samples taken at random gave from 66 to
68247 metallic iron. On the location west of this, R.
401, a surface cross-cut was made this summer, which
showed 46 feet in width of ore; the full width was not
ascertained, as the cut was abandoned on account of the
depth of overlying soil and large boulders.  Some of the
ore from this cut, when protected by deep soil, gave as
high as 719 metallic iron. A little more than half a mile
west of this the ore again outcrops on the south face of a
ridge about 50 feet in height, the intervening ground
being low ; samples from here gave 35%. Half a mile
further west a short trench dug in the low ground showed
rich ore at a depth of only 3 feet. No attempt was made
to uncover the width of the deposit, the sole object being
to locate it. A mile beyond this, numerous showings are
found aiong the top and south face of a ridge about 100
feet high ; the surface showings here are very extensive,
and the ore of the same high grade, 66-68%. = For nearly
3 miles beyond this the ground in the line of the deposits
is very low, and no attempt to locate the ore by test pits,
etc., has been made.  As the ground rises, the ore again
outcrops and shows at the crossing of the Attic Okan
River, which is very rapid at this point. About 114
miles further west lie the Garland locations, on which
there is an outcrop of magnetic iron ore, uncovered, from
25 to 28 feet in width across the ore formation and about
400 feet in width, Owing to the small amount of work
done, the walls on either side have not been found. This
outcrop is about 10 feet above high water mark, and on
the bank of Attic Okan River.

Assays from this ore body, made by the Sharon Iron
Works, Pennsylvania, gave the following results :—

Metalliciron........................ 6876
Silica. ... oo 1°41
Phosphate.......................... 0°006
Sulphur......... ... Lol 0°185

Mr. Hill, assayer, Port Arthur, gave a result of test of
same ore of 6775 metallic iron. Mr. Rossman gave 70°8
metallic iron.  The formation of the iron range is invari-
ably almost vertical. Onlots 111 E. and 118 E. there 1s a
very large ore body of magnetite. This outcrop or bluff,
which is situated about half a mile north of Attic Okan
River, rises to a height of from 125 feet to 175 feet, and is
in most parts covered with vegetation. A trench about 6,
feet wide, extending from the top and across the ore
formation 135 feet, and measured from the top to the base
gave 210 feet at an angle of 45°. The length by
survey is almost half a mile. The ore body presents the
same characteristics as 109 and 110 E. and results from
an assay made by Prof. Hays, of Toronto, gave 68.67
metallic iron.  The surrounding country is well timbered
with tamarac, spruce, pine and birch.

These four 80 acre locations extend along the range for
one and a half miles. Exploratory work has only been
done in two places, but the ore body is plainly visible in
many places on each of the locations.

The author has also surveyed three more locations for

Mr. Garland, in which the ore changes, over part of it, to
hematite, but still of the same high quality; and to give a
faint idea of the value and extreme purity of these ores,
annexed is a short report by Mr. J. C. Thomas, an
American expert, together with copies of assays over
different parts of the belt; and it may here be remarked
that they show conclusively, by the entire absence of
titanium and the low percentage of sulphur, phosphorus,
and silica, that they are essentially high grade Bessemer
ores.

DETROIT IRON MINING COMPANY,

MRr. LEE BURT, Manager,
Detroit, Mich.

DEAR SIR,—On my return from Port Arthur I give
you a report of my examination of the iron property in the
Rainy River district, on the Attic Okan River., known as
the Garland property. I was very much surprised to find
such fine outcroppings of iron ore. It was beyond all
expectations. The iron range, running about east and
west outcrops at an elevation ot 125 to 175 feet, and
1,000 to 1,500 feet in length, showing very fine quality of
ore, such as you will see by the samples. Sample No. 1
was taken from about half way up and partly across the
top of the bluff, a distance of about 135 feet on the ore
formation. Sample No. 2 was taken from 10 feet above
the surface of the river, a distance of 25 feet across the
ore formation. The exact width of the ore can’t be given,
as there is not enough work done to uncover the ledge.
If in case these samples should not go as high in iron as
may be expected, I don’t think it ought to be any set back
to the property, as better results would be reached in
opening up the ore body. These samples were taken
from the surface of the ledge. The results of the samples
you will please add to this report. If the property should
open up as well as T expect it will, and I have every
reason to think it will, the ore can be mined and put into
the cars for 35 to 50 cents per ton at a large output. No
definite estimate can be given as to the size of the ore
body or to the amount of ore that can be produced until
more work is accomplished.

Yours respectfully,
J. C. THoMas.
Ishpening, Mich., Aug. 25th, 1890,

Assays of Attic Okan Magnelite—Graham Locations.
Averages by

MRr. D. H. Baconx. CHAPMAN.
(1) (2) (3)
Silica............ 660 730 589 2°43
Alumina.......... 1'09 180 ‘98 067
Ferrousox........ 23°32
Ferricox......... 8766 8690 88:36 4674
Manganesic. ... ... trace  trace  trace P
Calcic............ 128 0°'go 1°40
Magnesia ........ 0'75 060 075
Phosph. acid...... 0.079 0'069 ©°'02§ .
Titanic acid. . ..... none  none  none none
Total........ 94°46  97°'57  97°41
Metalliciron...... 6347 6284 6397 70°06

The first three are averages from the three beds
sampled by Mr. Bacon, and the last is a single specimen
given Prof. Chapman of Toronto.

Locations R. goo and gor.

— ———Assayed by——————
H. M. CURRIE
MinNesora  F. Hriuy,
FOR CARNEGIE
IroN Co. P. ARTHUR. BROS.
Metallic iron . 6850 65°90 65" 701
Silica........ 2°90 5 80 420
Phosphorus .. . o015 0001 0003
Sulphur...... 0°052 016  not specified
Titanic acid.. none none none

Assays by Sharon Iron Works, I'a., of samples furnished
by Capt. M. N. Garland, as from property marked
* Garland Locations” :

Metalliciron..... «c.ooviiiniiiinninreennne, 6875
Silica ..ot e e 1°41
Phosphorus ., . .ovvveveenein v 0°'006
Sulphur.......cooit i 0185

Assays of Attic Okan ore by Geological Survey of Canada.
—Dr. Hoffman, Assayer.

1. Magnetite from R, 402:

Metalliciron. . ...oovviiiiiiinr ciiveennn 68°579

THanium. . ..ce ot i e none
2. Magnetite, R, 400:

Metalliciron., .....cooiviviniiiin s, 68027

Titanium. . oo e none
3. Magnetite from R, 403 :

Metalliciron..... ...ooiiiiii i, 64°551

Titanium. .. .ooiveviii i e none

4. Magnetite from line between ‘mining locations 10 E.
and 11 E., collected by Smith :

Metalliciron............ e

Tianium. . ....veveeniiiii i

There is also a very fine deposit, or rather vein, about
30 feet wide which occurs on the line of the Port Arthl}r,
Duluth and Rainy River R.R., and contains magnetite
carrying 56 per cent. from average assays of the surface.
Nor are these the only deposits of Bessemer iron ores to
be found in this district, there being heavy deposits on

Hunter’s Island on Gun Flint Lake, and near Kaminis- |

tiquia Station, which are all reported as being valuable.
Railroad communication is of course absolutely necessary
for almost any kind of mining, so as to afford the means

of cheap transit, but this is particularly so with regard to
iron ore. For this purpose the Port Arthur, Duluth and
Western R. R. is being constructed from the shores of
Lake Superior, at Port Arthur, to the American boundary
at Gun Flint Lake, and branching from this road the
Ontario and Rainy River R.R. is being surveyed to com-
municate with the gold fields in the Township of Moss
and the iron fields on the Attic Okan River. With re-
gard to the market for these ores, and the cost of deliver-
ing them thereat : Mining will cost from 75 cents to $1
per ton, say $1 as an outside estimate; railroad freight to
Port Arthur or Fort William, $1 per ton; lake freight
to either of the principal ore ports on Lake Erie, Cleve-
land or Ashtabula, may be taken as the same as that from
Ashland or Two Harbors, the shipping ports of the
Gogebic and Vermillion districts. The rate last year and
during the past season has been about $1.25 per gross
ton, and there is no reasom to think this will be exceeded
in the future, considering the continual increase in num-
ber and tonnage of vessels built on the lakes. Shipping
charges, insurance, etc., may be taken at 30 cents per ton;
duty going into the United States 75 cents per ton. This
will give the total cost delivered at a Lake Erie port of
$4.30 per ton.  The present value of a high grade Besse-
mer ore, such as this under consideration, delivered on
the docks at Cleveland or Ashtabula, is $6 per ton, which
would leave a net profit of $1.70 per ton. So that even
with the American high tariff of 75 cents per ton, there is
no reason why these ores, and particularly from the Attic
Okan range should not be mined at a profit. .

In conclusion the author thinks it is safe to predict that
before the lapse of many years, West Algoma will take a
prominent place amongst the ore producing districts of
the world.  So far the diversities of ores that have been
found are so great, that there can be but little doubt that
when the country is more carefully explored by practical
prospecfors, many ores that have hitherto been unsuspect-
ed, will be found; and with development numbers of rich
mines will be discovered. Canada as an ore producing
country has in the past been sadly neglected, and although
our neighbors south of an almost imaginary line have been
developing and bringing to the fore the mineral wealth of
that great country, we with far richer mineral wealth have
so far hardly touched our resources. This, we might
almost say, fatal national apathy can hardly last much
longer, indeed it is in a measure fast disappearing, and
when it does disappear, the author is confident that West
Algoma will produce almost untold wealth. In dealing
with so large and extensive a subject the author has found
it necessary to condense considerably the information he
has obtained regarding the mines, for to describe some of
them properly would afford a fit subject for a paper
alone, but the author will always be happy to afford any
information in his power to anyone seeking information
on this very interesting subject.

PORT ARTHUR SILVER SHIPMENTS.

Silver shipments from Port Arthur District, Jan.
1st, 1890 to Jan. 1st, 1891, to the U. S, A. as per U. S.
Consular agency reports :—

Beaver Mining and Milling Co...... ........ $ 80,000
Badger Silver Mining Co.................... 95,500
West End Mining Co. ..................... 2,750

$178,250

N.B.—East End Silver Mountain Co. ship all their ore
direct to England. The amount shipped is not known, but
it is safe to estimate it at not less than $50,000.

— <

Titles to Mining Property in Nova Scotia. *

Bv B, C. WiLsoN, WavERLRY, N.S.

One of the most important considerations in connection
with the mining industry in Nova Scotia is the validity
and permanence ot the titles; and this applies to botb
the land or surface privileges and the mineral right, which
by our laws are held separate and distinct.

The days of individual effort in mining, and the invest-
ing of labor only instead of capital have passed, or 8t
least are rapidly passing away, and the absorption of the
smaller holdings by capitalists and associated companies
into larger properties is taking its place, and the investing
of large amounts in initial outlay for plant and develop*
ment, which increased depth of workings and consequent
larger operations render necessary, brings the value ©f
the titles very prominently to the front.

According to our laws, the minerals, with few excep- -
tions, are vested in the Crown, and the land or a majof
part of it, having passed out of the Crown, and being hel
by individuals in fee simple, it is evident that the claim$
of the miner and the land owner must frequently clash.

When gold was discovered in the Province and licenses
to work were issued by the Government, this difficulty
was recognized and met by the Government buying upP
the grounds in the proclaimed gold districts, or * revest:
ing,” as it was termed, and the Government recoupﬁd
itself by charging applicants for mining leases the relative
amounts paid per acre for these grounds, in addition t0
the $2 per area mineral charge, thus granting a mining
lease with a soil right for twenty-one years.

This, though it involved an initial outlay of from $8 t©
$10 per area, was eminently satisfactory to the miner,
the validity of his title was assured. :

This method was pursued at Tangier, Sherbrookés

-

*Read at the regular meeting of the Gold Miners' Association "‘
Nova Scotia, October, 18go.
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Waverley, Ovens, and other places; but later on the
revesting method was deemed injudicions, and the Jaw of
s arlatratton * between the several lessees of mining lots
and the owaer of the land, was substituted,

This system still prevails, and while its advoeates
Janmi it works comparauvely well it is undeniable that in
many mstances it is alike unsatisfactory to the miner and
land vwner, and has resulted in much friction and liiga-
tion, and as the principle of that law and its 1esults
develape and become more generally known, that friction
and htigation will increase.

Su long as the mining locations are confined to uneul.
peated or *wild land™ the solution is comparatively
mutual and easy, but when they encroach upon cultivated
grounds or, as in some cases into the gardens and even
duellings of the bona fides land owner, very naturatly the
sparst of resistance 18 arpmcd, and  whether  legally,
pbiaowsdy or otherwise, instances are not wanting of
preat acmony and almost armed persistence in opposing
ihe presence of the miner, and the coanstitutionality of
wur Statutes may yet have to be referred to the Privy
council of England for adjudication as to whether a
persan can be ousted from lus legally acquired estate and
Le obliged to take such remuneration as a committee of
arlntration may award him, particularly as the individual
may be an unwilling partner—or even refuse to be a
partner at all in such arbitration.

The State reserves to itself the right to acquire any
jamis required for mational or public welfare—as for
amstance for defence or public buildings, for highways and
rattways, but in this case our Statute provides for an
arhatrary use and occupancy of one man's property for
another man's convenience or profit.

Recently our Local Government have scemed to take
the ground that in grawting 4 mining license, they are
smphy gving a quit-claim deed to a prospective but un.
defined property, something on the principle they some-
umes dispose of cattle on the western prajrics—** sell
them running, and let the purchaser catch them if he
can.” Dut the result of such an irresponsible course can-
nt but result disastrously alike to the individual and the
Province.  Let it once be known abroad that a Govern-
ment ttle to a gold mine is only a purchased law suit,
and how much foreign capital will find its way to the
Nava deotta mines 2 In short, it is an untenable position
which the Government cannot afford to hide behind, and
1t 15 only 2 question of time, perhaps, when our legislature
may have to face the question of how far they are
responsible for having granted a mining lease to 2 person
whe has not brought evidence of having made his peace
with the owner of the land, and having taken his money
and granted such lease, how far they are commitied to
put lzm m possession of his property instead of leaving
lam to fight oml a tcdions and expensive law suit—of
wiich there are instances at present existing.

In the matter of the grounds before referred to, which
wete bought up by, or revested in the Government (and
on which the applicamts paid for the ground as well as for
the naang privilege), it is pertinent to remark that when
these leases Tapsed by eapiration of term they were renew-
el at $2.00 per area for mining lease, nothing being said
atwnnt the ground, the infetence heing that the title being
in the Government, the soil conditions would remain as
formerly, that is reserved eaclusively to the uee of the
holder of the mining lease; in fact to my personal know-
ledge the mines officials gave this verhal assurance in cer-
taih CANCs,

Ia the year 1885, however, an act of the Local Legis-
lazare (somewhat ambiguously expressed) enacts that Al
such sevested lands shall be considered and dealt with as
Crown Lands,” which practically puts these grounds in
the matket at forty cents an acre to the first applicant,
and being so granted it {ollows that the miner is at the
merey of the land owner and has no right there which
such owner need respect, and individuals would not long
I wanung who would take up such revested lands on
<= ulation, and already applications with that view have
Breen filal

Ta the nnprejudiced mind this womld appear like arbi.
trasy contiscation of the miner’s rights,  I'rotests and ob-
jetnns to such geants have been iled and it zemains to be
wrn what action the Governiuent will take, or whether
they will consider the inunediate acquisition of the 30
ceats per acre paramount to what must necessarily result
1 cuetailed receipts eom rents and royaliics—not to men.
uoa the resultant friction, litigation, delay, and all un-
clurmableness inflicted upon the individuat sufficiently
o rprsng Lo invest in amning propertics.

I un-lerstand however it is the cvpressed determination
of the Government in regard to these * reverted” lands

7 ¢t grant the surface to any onc wwithout the consent
o a0 wning lessee,

Tisis as 1t should be, and if it so remains, well amt
g -l It toscttle the matter so it may not zaise its un-
w § wme presence again, a recorded order-in.Council pute
ung it beyond resurrection should e urged upon the
G wermment while they are in the humor.

~siwe the introduction of the * Arbiteation™ law in
tecard 1o land titles, the matter has become considerably
a1 This law requires the mining lessee to make such
tez. wath the l:m((‘ holder as hest he can,~failing in
whi b, arhitrary arbitration settles the remuncration, and
ea s mdividaal Tessee has to independently seitle for his
Tespeciive Rteas.,

1n «ymeinstances armangements were made by considera.
wa 4 damages,—ot by lease somatimes with, and somic-
tim~ waithout writings, in other cases by absolute deed,
and Gill 1 other cases by wo arrangement at all; the
parizes taking out mining leases of ground on which they
never entered, consequently had no immediate need to

make terms, and in course of time either transferred o
forfeited, and new owners stepped in, until it would per-
haps puzrle the original land owner as much as the pre-
sent mine owner to know in whom the ttle rests, or how
much of the land is vested in the shondd-be owners.

The danger of this state of affairs hies 1n the possibility
and evident probability of parties quietly acquiring these
scatteredd titles, and Jetting them tie dormant il some
development brings the value of the property prominently
to the front, when these claimants will spring into active
and aggressive life.

I have thus far confined myself to the fand titles, but
may be allowed a remark in referenc  to the mineral
right,

It is laid down on broad principles that the minerals in
Nova Scatia are reserved to the Crown, 1t shauld have
been added however *“ with certain exceptions,” for it
crops out that certam Zared grants made to certain individ-
uals at divers times and places, also conveyed the menerals
as well, and that Jarge portions of some counties and
whole townships are independent of the Crown as regards
the mineral rights.  For instance, the Township of Truro
is said to be so exempt, and there are chumants for the
mineral rights at Oldham and Montague, where I believe
a decision has not been reached yet 5 and probably there
are many other places in the already worked gold districts
where such claims may be, or are set-up 3 and minerals are
now leing discovered all over the Provinee, and in places
where mineral rights were considered of no value because
none were supposed to exist, and the ontcome of it may
be that a discovercr may obtain a title or lease from the
Government, in good faith, of property over which it is
presumed to have control, and may erect expensive works
thercon and invest large capital and develop a valuable
property, only 1o be confronted by a claimant with a bet-
ter title, and be invited to vacate forthwith,

I am not prepared to speak delinitely on this point, but
am informed that a case of this kind is now interesting the
investors, if not the Govermment, At least it would ap.
pear that such a case is quite probable, and if so might
form another case where the Government may have to
consider its responsibility.

I think it unnecessary for me to enlarge upon the un-
fortunate results liable to follow this condition of affairs.
Our own people who are, or may think they are, convers.
ant with the ms and owts of the situation may not placeas
much value on the matter of titles as its importance
demands, for, whether from want of means or lack of
enterprise, the fact remains that our people invest but
sparingly in mines, not in gold alone, but in coal,
iron aud other minerals.  In short the butk of our mining
capital comes from abroad, and capital is proverbially
cautions, and the perfect title is what the foreign capatal-
ists first ook for as the main protection of a non-resident,
and it is alike the interest of the Government and the
individual 10 encourage the industry by all legitimate
means.,

T may just here be allowed to refer 10 one other feature
connected with the business.

It docs scem invidious that this one industry should he
singled out for special handicapping,

The agriculturist or the lumberman can get a geant and
unquestionable title of a hundred acres of land for forty
dollars, and proceed 1o extract as much product as he can,
not only without any special tay added, but in same in-
stances gets an actual bonus by way of encouragement,
while the miner is charged about $240 per hundred acres
for a lease title of tiweniy years’ Curation, handicapped
with 2 land claim for an unknown amount, and instead of
any bonus or enconragement, is mulcted two per cent. on
all the gold hie eatracts or so much per ton on his iron
or coal, and gets in return a litigant privilege to fight all
comers.

Naturally the miner fecls, when paying out so much
money he should get some consideration beyond the
patriotic privilege of contmbmting to his country’s ex.
chequer 5 and if this took the form of unquestionable title
it would largely soothe the avcrsion one reasonably feels
in paying out moncy for which he recognises noadequate
value or return, hut when on the contrary it mercly in-
troduces him to unknown annoyance and expende, it
simply becomes exasperating, and if applicd 1o any other
industry wonld canse arevolt.

T do not wish to be understood as easting reflections on
our Government or cven infesring neglect.  Speaking
personally, T can bear testimony of having invariably
found the Lxccutive and the officials affable and ready to
deal liberally and cquitably within the limits of their
jurisdiction, but unfortunately they are not infallible like

is Holiness, and with very best iptentions for bath public
and privateinterests, arc lable 1o oversiphts and mistakes,
and they ate hodged by certain Legisiative cnactments
and inherited conditions which makes their position a
kind of bulfer between conflicting interests, wnd not a
very agreeable position cither : wherefore it is desimable
and judicions that every individual interested in the sue-
cess of our mines should use his individual and united
intclligence and cfforts to suggest and influcnce cquitable
legistatin for the protection and cncouragement of the
wining industry, and no one should object to this, fordocs
not the whole community henefit through the mines?

The agriculturist, thelumberiean, the manufacturer and
the laborer all find customers and not competitors in the
mining im‘.nslry.. This is an age of combination, and
there 18 1o injustice i miners combining for mutual pro-
tection and encouragement, and it is repretable that so
little interest is cvinced by mining men for their wnited
interests.  They all acknowledge the desinability of cflort
and improvement, but fail to excrt their influcnce unitedly.
The bundie of sticks lacks the encireling cord of union,

One would almost infer that the main object withall, is
rather 1o bear the ills they have witha true miner’s hope
by some lucky strike soon to be able to retire, bid good-
bye 1o the business and let the devil tahe the hindmost,

Anothier question might also merit the attention of the
Government and ourselves as well, being one which will
eventually demand adjustment, whether any great financial
benefits result from it or not. It is, the onnership of the
crushed ores or sands after they have left the mill; for
claims have been set by mine essecs that ores of formwer
miners brought from other localities and deposited on
these areas previons to the present lessee’s occupancy,
come under the mining act of minerals and belong to the
PRESENT lessee. The case may be stated briefly.  Doces
the crushing and treating of the ore, for the free, or
amalgamatable gold, constitute all the claim the miner has
to the quartz his labor or money eatracted from the carth 2
Does the depositing or storing of these sands on another
person’s property, whether held by mining lease or deed,
constitute a trespass, or forfeit the ownership? and if the
latter, to whom revert 2—1to the owner of the soil ? to the
Government ? or the mining lessee?  And what abont the
commercial value of these sands for industrial purposes?
foritisa fact they do_possess noie a commercial value
which may he increased in the near future.

While it may be conceded that the Government have
a claim on those saads for royalty on all gold eventually
eatracted from them, in consequence of their original
habitat or origin, it certainly does not follow that they
come under the original intent and meaning of the
“Grant” or **Reservation of Minerals” contained in
such ground --that is, so far as to again hand them overto
another person.  The Government has once received its
quid pro guo for this ore, and has placed no restrictions
of how, when, or where it shall be treated.

I take the ground, that ore once legitimately mined is
the property of the person whaose labor or woney pro-
ducad ity no matter how treated or where deposited, and
remains his, both for wineral and commereial purposes,
untit alienated by sale or abandonment.

What may constitute abandonment may require a
statutory definition 3 as to how long a virtaal neglect of
such sands on lands not excned by the depositor shall con.
stitute a forfeiture, and then to whom they would revert ;
also to define what penalty shall attach, if any, for tres.
pass for depositing them on anp ground 5 and if on Gov-
crament soil if any penalty at_all shall follow, unless it
may be the recauping to the mining lessee for any actual
inconvenicnce suffered by any such deposit post-dating
his lease.

There are cases where abandonment may be inferen-
tinl—as, for instance, A. may take a ¢quantity of owcto
B.’s mill for treatment, and the sands are run out to the
common reeeptacle 5 clearly A atandons further clabm.,
Again, B.ar , deliver his sands directly from his mill
into a brook or river, where no accumulation takes place,
and they are carsied by the current to indefinite distances.
The inference is that B. abandons them.

There are also instances in the Province where partics,
anticipating results in the future from these sands, after
the oxidizing influcnce of the clements had liberated the
gold in the sulphurets, did at the inception of their works
purchase ground (irrespective of mineral right) whercon
to dcposit or store their crushed ores, and where ti.cy
still remain 3 the soil title still intact, and the sands never
abandoned.

In such cases there can be no question of owncrship,
and aside from these, I fail 10 comprehend how the de.
positing of any ores {crushed or otherwisc) by A. on BJs
ground gives B. any title or claim to them any more than
would the placing of so much rondsvood or kap thereon
give B. a title to them.  Nor can I understand how the
Government can claim such sasnds—that is, give another
mining lessee power over them-—unless by some process
of abandonment, or law vet to be cnacted, they lc%aﬂy
revert to the Crown.  Nevertheless it is well that these

ints bie definitely scitled before investments become
involved and litigation follows,

1 may further call your autention to another custown in
the Mines Office, which 1o the ordinary layman scems
like something which *“no fellow can find out.” I refer
to the apparently unnecessary number of dates used on a
mining lease, and to illusteate, quote the exact figures
from an existing lease —~

We read first, ¢ This Indenture made this 20d day of
Octabier, 1888 3 and further on, * To have and to hold
for 2t years from 28th August, 18883 and on the back
of the lease appears, ** Regicicred s2th October, 1888,

Now here are three dates cmployed in conveying a
propesty for twenty-one years, The most prominent one
is the 12th October, 1888, hut almost any one can under-
stand that date of document and date of ttﬁisll}' rarcly
correspond 3 but when lawyers get confused, as I know
of an instance during the past week. it is not unrcason.
able that less cducated persons should e, The main
trouble lics in the twao fitst dates, and there are no valid
reasons why the date of Indenture should aot correspond
with the date of Application, as that was the time the
cngagement was catered into 3 and if the Government for
their own convenicnee deferred making out the lease on
that day, it was no fault of the lessec.

T am informed a Jaw suit is now pendling throngh this
very misleading array of dates. It is 2 simple matter to
so remedy it that none need err.

Another feature in the regulations at the Mines Office
T may call your attention 1o, that is in the matter of the
transfers and division of leases 3 for instance : A. owns
a certain mining propesty held under mining lease in
regular form.  In the course of events he sells to B, and
legally and correctly transfers the same in accordance
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with the regulations at the office, and hands over the lease
to B. Thisis the present mode of transfer, and is presumed
to be legal and sufficient. B. takes his transfer and lease

. to the office, and on the record book an entry is made,
““ Transferred to B. this 5th day of September, 1890,” and
the original lease is handed back to B.  That is all there is
about it. B. looks at the lease and finds it is a lease to
A., is in A.’s name, and not so much as an endorsement
of transfer or anything to show that B. is the now owner
of the property designated by such lease.

Now this may be all right and valid enough. But
does B. consider it so? And presuming B. is acting for
a syndicate or company, what will his associates say to
him when he presents a lease showing that A. (not B.)
is the recognized owner of the property? To satisfy
themselves they would each have to make a jfip, perhaps

. from England or the United States to Haliffx and pay 23
cents merely to read thus: ‘‘ Transferred to B. this 5th
day of September, 1890 ;” and even then does it not
carry with it a feeling of insecurity? The only way to
remedy it is to surrender and take out a new lease paying
$2.00 per area therefor, merely to get the lease into B.’s
name. Such a method of extracting money, if practiced
by individuals, would be termed dishonest.

And still another case: presuming A. has a lease of
100 areas in one block and sells 50 of them to B., A.
makes out a transfer of 50 areas to B, which is duly pre-
sented at the Mines Office and recorded as before, and
there appears on the records: ¢ Transferred 50 areas
(numbered so-and-so) to B, this 5th day of September,
1890.” That is all there is to that. B. gets nothing
more from the office to show his ownership ; he does not
get the lease from A.; he does not get even an endorse-
ment placed on A.’s lease to show that half of it belongs
to B, but A. still holds the lease, to all appearance unencum-
bered, of the whole 100 areas, and B. cannot even surrender
his 50 areas and get a new lease in his own name, even
though willing to pay $100 for it. But 'A. must do the
surrendering, and then it appears that A. cannot surrender
50 areas for B., but he must surrender the whole 100
areas, and this involves another $100 to enable A. to get
a renewed title to what he may have only a month before
paid his money for, and now have to pay it over again.

Such a procedure among individuals would be desig-
nated by the slang term of “snap game,” but we are
loyally bound to presume that our government, like
Caesar’s wife, is entirely above suspicion; nevertheless,
they take the money all the same, and the miner discovers
that it is pay! pay!! pay!!! eternally, and yet the miner,

while asserting that something should be done, does not -

_individually or collectively make much effort to see that
that desirable something 7+ done.

Now, in reviewing the foregoing I may be reminded
that this is taking a pessimistic view of the matter; in
other words, ‘“more frightened than hurt.” Admitted
that it is so, it is indisputable that the fears expressed, if
not realities now, are liable to be so, and most assuredly
will be as the mining interests develop and properties in-
crease in value, and it does seem as if the public generally
look upon the miner—or at least the mining interests-—
as fair game to be plucked whenever the opportunity
offers, and while, as I before remarked, those who ad-
minister the government are, I believe, desirous of foster-
ing the industry, yet it is apparent that a great system of
oppression and annoyance has grown up with the adminis-
tration of the Mines Department, for which no one de-
partment of the government or any individual is directly
responsible, unless it be the miners themselves, who by
not offering suggestions to our legislators, or by not timely
protesting against repressive or onerous legislation (or
custom which has grown into power through use and pre-
cedent without legislation), have practically sanctioned
the existing system. Our commissioners and mines offi-
cials cannot reasonably be held responsible for these
idiosyncrasies of law and office custom, they necessarily
are men quite inexperienced in mining matters and require-
ments, who have been called upon to inaugurate a new
department. Statutes on one side have directed their
course of action and their office regulations—(for I con-

" sider that many of the regulations enforced there have no
legal status beyond what they have acquired through con-
tinued observance and no one questioning their validity)—
are simply the outcome of the necessity gor some method
and order, which were from time to time adopted to meet
the exigencies of the case, while the parties most interest-
ed—the miners—not only did not suggest any matured
method, but did not vigorously protest when the practice
or law was inimical to their interests, and instead of
uniting for mutual benefit and redress, merely contented
themselves with some individual grumblings,

The new law of yearly rental of 50 cents an area in lieu
of working provides that the lessees shall pay 50 cents per
year per area, otherwise the lease is forfeit on expiration
of a year and a day. Now presuming A, B, C and D
apply for 40 areas and get a lease in joint and equal
ownership, and at end o? the year C and D decline to
renew, that is, pay their proportion of the $20.00 yearly
rental. A and B desire to continue and are willing to
pay. Now in such case how much, if any, of these 40
areas are liable to forfeiture, and if half of them, which
half? And can A and B retain their half and the others
be forfeited, or will the whole have to be forfeited and A
and B take up what they choose, with the risk of some
one stepping in ahead of them, or what course is open to
them? Of course A and B can pay the whole amount;
but this continues C and D as equal owners without pay-
ing anything. Of course the government may say * this
is a matter of parmershi? over which we have not control
and are not interested.” Very true! But the action of
the government has yoked them together but has provided

no means of divorce. It is going to produce friction and
litigation, and certdinly it is the duty of the government
to so legislate as to reduce rather than foster litigation.
For if this thing goes on the result is not far to see, the

whole province will become one vast law court, and the

revenue from royalties will practically cease.
B. C. WILSON.

SOME MEMOS. OF TITLES IN CERTAIN LOCALITIES.

RENFREW.—The government bought up the land at
$4.00 per acre and leased to mining applicant at $10.00
per area, including the $2.00 for mining right, thus
making a gentle profit of about $5.00 per acre. In or
about 1868 the system ceased, and the government
charged $2.00 for a mining lease and left the lessee to
settle as best he could with the land holder. But all that
the government paid for it holds yet, and of course comes
under the Crown Land clause of the Act of 1885.

The Ovens—LUNENBURG.—There was much difficulty
here in arranging the land rights, but believe it was set-
tled by the government giving *‘ Misener ” so much for
the damage done, and allowing him to retain use of his
farm subject to all the annoyance the miners see fit to
visit on him. -

MONTAGUE.—The land was bought by the Govern-
ment and leased to miners same as Waverley and Renfrew,
buta claim to the minerals and land has been set up by the
Canal Co., to certain portions, and is still under
consideration.

SHERBROOKE.—The land was purchased by the Gov-
ernment or revested but I do not know at what price paid,
or charged to the miners.

After the ‘‘Arbitration” law came into force, the Gov-
ernment ceased to buy any more land, and any allotment
of new areas since come under the Arbitrations scheme.

TaNGIER—The land was bought by the Government,
but I have not learned how it stands now.

WAVERLEY.-—The land was bought by Government at
$8.00 per acre and leased to mining applicants at $2.00
per area mining right, and $8.00 per area land right,
total $10.00 per area. The Government title was found
to be defective, and a large number of areas are now cov-
ered by freehold right which the mining lessee has to
respect. The rest still remain in the Government, their
title to these having been perfected.

OLDHAM comes under the same category as Montague,
a kind of triangular contention between Government,
Canal Company and the miner. I do not know how it
rests, who is uppermost, or whether the miner is on top
or between the upper and nether millstone.

SALMON RIVER, having passed through all the trials
that opposing limbs of the law could think of, is presumed
to have a good title.

UNIACKE.—The titles are considerably mixed. Some
of the ground the Government bought and leased with
the mining lease at from $4 to $6 per area, and some the
lessees arranged for, and for some no arrangement was
made. Any mine not much good is presumed to have a
defective title quietly slumbering, waiting for the gold to

grow.
B. C. WILSON.

On motion, it was voted to refer the above paper to
the Committee on Law and Legislation, with instructions
to embody in a report some suggestions looking to the
remedy of the evils described.

Report of the Committee on Law and Legislation.
(Regular meeting of November, 1890.)

Mining titles in Nova Scotia naturally arrange them-
selves into classes, owing to differences in mode of
derivation, and the variety of treatment that has been ac-
corded to them in different cases.

In the early history of this Province, certain grants
were made to favored individuals, where not only the
land itself, but also the minerals underlying it, were
passed by the Crown in fee under the grant, and as these
titles sometimes arise to confound the miner who has paid
his money into the office of the Department of Mines, it
seems to be the obvious function of the Government to
have schedules or tabulated statements prepared, fully in-
forming the public of the particulars of such grants, their
location and boundaries, so that no mistakes or losses
may arise to innocent persons who may have paid their
money in good faith.

Another class of title arose where the lessee of gold
mining rights also enjoyed surface rights, under his lease,
which conjunction took place where the Crown had re-
vested the land on the discovery of gold, or still held it
ungranted, and passed it to the lessee in and by his min-
ing lease. . .

In all such cases where the Crown has either the pos-
session or reversion of both surface and mining rights it is
most desirable that they never should be severed, ;md to
that end the Order-in-Council spoken of by Mr. Wilson in
his admirable paper should be passed ; or better still per-
haps an amendment to the Mining Law should be passed
and placed upon the Statute Book. o

It would also be a desirable thing if when gold is dis-
covered on ungranted lands they should be reserved for
mining purposes within the limits of the new district and
be passed under the leases passing mining areas ; and we
might go further and ask that in all future grants of lands
now remaining public property, clauses should be inserted
for revesting lands whereon gold may be discovered here-
after under appropriate conditions. .

In considering the commonest status of gold mining
rights in the Province, we find the miners, as a rule, hold-
ing leases of gold areas over land that may belong to

anybody. There are no surface rights by virtue of the
great majority of these leases. The miner must secure
them for himself from the grantee of the land or his re-
presentative often at great sacrifice, and always under the
penalty of forfeiting his lease if he enters and works with-
out having done so.

The question involves three parties, viz.: The Crown
or the Department of Mines, the Grantee of the land or
his Representative, and the Lessee of the gold mining
areas or his Assignees. The Crown grants the land in
fee, reserving the gold and all things necessary to its re-
covery by mining. It also demises the mining areas sub-
ject to the surface rights of the grantee or his representa-
tives. The land holder is subject to the incidents of the
mining reservation and the miner is encumbered by his
liability to pay damages to the land holder.

But some very material points to the disadvantage of
the miner present themselves by comparison of their rela-
tive positions. The land owner has received a grant in
perpetuity of his land, and no dereliction of duty on his
part towards the miner will defeat his title; but if the
miner enters on the lands and begins to work his mine
without having arranged and settled the damages, his
lease is forfeited and his title (defeasable at best) is en-
tirely gone. In point of permanence of title then the
land owner holds the coign of vantage. He also is better
off as regards his product, for no matter how great the
value of his crop, or of his timber or other product, he
pays nothing more for it to the Government forever, while
the miner has to be taxed by a royalty on every ounce of _
gold he produces so long as his lease runs, and pay annu-
ally commutation called rentals, if his areas are not
worked.

One would naturally argue that where the Crown gives
such manifest advantages to the land holder over the
miner, it had received more money—a greater consider-
ation frbm him as the price of his grant, but such is not
the case, for it has received but 40 cents per acre for an
undefeasible title to the soil in perpetuity, while from the
miner it has received $2 per area, which is a smaller
tract, and (if he cannot work his mine), fifty cents per
area for each year’s occupation, not to speak of royalties-
There is surely great inequality here.

Of the three parties the Crown has decidedly the best
of it, and considering the larger amount of money the
miner pays, it does seem as though it should ensure t0
him a larger measure of protection and greater help iB
fighting his battles; but we do not think it has done so in
the past, for in addition to discriminating against him in
the matter of money payments, he is ever and anon on the
Lrink of forfeiture. If he does not work he is liable to
forfeiture, and if he works without having settled damages
he is alike liable. It seems to be a case where the Gov-
ernment, which is so great a gainer, ought to bear the
responsibility of securing to the miner his dear bought
rights, by undertaking to settle land damages, instead of
leaving them to be settled by its lessee. There can be
very little doubt but that they could be settled more cer-
tainly and reasonably by the action of the Governments
and with less litigation, and it is the duty of the law givef
to prevent lawsuits and not to encourage any system that
fosters them, which that now in force certainly seems
to do.

It may be worth discussing whether the appointment of
a government arbitrator would not solve the difficulty-
It would appertain to this official to assess damages 1P
every case, and in doing so he would hardly trench upo®
any.ground where the Government has an interest. W€
conceive it has a duty to perform in this matter, having
taken the money of both parties, as much from the grante€
of the land as if there was no mine in the land, and a5
much from the miner as if it had not already been pai
for the surface, full price in both cases; but whatevef
interest it might have in the reversion of a lease, or & -
grant, would hardly be affected by any question of dam*
ages between the two contestants, always assuming the
statutable mode of arbitration to be legal and constitu
tional.

Any form or class of lease is subject to forfeiture, and
insomuch as forfeiture affects title, it is suggested that in*
stead of forfeiture, some other penalty, perhaps money
damages, be inserted in the Act by way of amendments
or that any case of forfeiture may be commuted or cor”
doned, by payment of money within a reasonable timé:, :
We need not draw upon our imagination for examples of
the dangers to titles lurking in the clauses which make
forfeiture the penalty for entering and working without -
settling damages. .

There is another aspect to this question of titles that i
of unspeakable importance to the gold miner. It is th¢
conversion of our lease-hold titles into fees, so that insteid
of our present insecurity, we may have, under proper coB’
ditions, titles that shall be, when once fully acquired'
permanent, perpetual, undefeasible and unforfeitable.

To our mind this is the most vital question we
touch. Its consummation would do more to bring pro$
perity to our mines by causing the reopening of old minesy
the investment of fresh capital, and the prospection of
new districts, than any other legislation that could be de
vised. It would give our mines the same encouragemed
as is given in other countries, and place our titles on 8%
even footing with theirs. Other things being equal, th
money of investors will be placed in a country where it
will secure a good and permanent title as against 08¢
where the whole investment is liable to be lost by the title
being defeated. The risks of mining are great enoug
underground and miners ought not to be compelled ¥ .
take additional risks through bad titles. As a matter of
abstract justice, the miner has as good a right to be
secure and undisturbed in his possessions underground

.
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the fanner has to the Jand he tills in the sunlight over-
head.

As hefore shown, once a grant of land is made no further
payments are demarded, but on the other hand the miner
must heep on paying his royalties to the end of time,
with no diminution as he progresses towards the centre of
the earth.  Why a tax like this should be kept and pant
onan industry so precious and o costly to prosceute, es-
perially costly when dcc}) ground is reached, 1s one of those
inscrutable things ** no tellow can find out,” and we do not
beheve this system of royalties on gold can be defended
o any sound  cconomic grounds in a new country like
this, whose natural resources stand so much in need of
capatal v withom and where no reciproeal benefits or
coantenailing advantages by way of rewards or hounties
are ever given or offered 10 the maner,

Large payments of royalties were made formerly in the
patmy days of thei prosperity by the Goldenville mines.
AMierwards they were all shut down on reaching, for this
Provinee, great depths. We might have eapected the
Government to offer assistance from royalty moneys to the
nuner who would undertake to incur the cost of powerful
an ! evpensive machinery for deep work, but no such as.
~istance has ever been forthcoming, and those mines are
snll shut down,  The Dufferin mine has paid large sums
af money in for royalties—probably not less than $12,000
1.+ $14,000 since the mine wasstarted. For all this money
the peoprictors have not one solitary material thing to
show, nor is there any guarantee, nor even hope, that if
thoir qquartz shonld be eshausted to-morrow Government
wotld advance a single dollar to help render their vast
and valuable plant again productive,

We contend that such a condition of things is wrong,
and in every sease unsuited to the spirit of modern
muthods,

Run down the whole gamut of our established indus-

| tries and you findt that the tendency of the times is to give

bounties, subsidies and bonuses, in short to deal liberally
with capital in order to auract it to development of
resources, expansion of industries and support of the
population,

Railways and steamships are subsidised by Govern.
ment. The factory is bonused by Municipatitics. Certain
industries, discriminated against by Foreign Governments
are encanraged by Gavermnent hounties at home.  But
our Government so far from giving bountics, tases its own
mners by a perpetual tax.  Ounly wining is taxed and
that by a direct tax on production not capable of being
ditritmired infinitessimally over the great consuming pub-
lic, as are customs and excise dutics, but the tax is imposed
s that it must remain fixedly, helplessly and relentlessly
where it is placed, and be borme alone by that class
that is smgled out for the distinguished but invidious
privilege of carrying it, and is a strong cxample, almost
the only one, of a thing that will stay where it is pu.

As an association of miners, jealous and cager for the
standhigy and permancnce of our favorite pursuit, we pro-
test against the continuance of Jeases and royalties,

We suggest that the mode followed in the Canadian
Nonth-West be adopted in its general Jines by the Legis-
lature of this Province. The proposed changes would,
after the lapse of a zertain time spent in development,
worn bemg done virtually under license, periodically
tenewed for o time, wot exceeding say five years, fees
bemg pad at each renewal, and the eapenditure of a
ficed annual suwm in developing, permit the holder of the
clam to buy the reserved gold mining nghts absolutely
for a reasonable sum.

In the Canadian Nosth-West, lands containing gold are
Luated at §5 per hlock of 40 ncres.  This fee is paid an-
aually m advance each year for five years, if so long
destred. but at any time before the expiration of the five
years the chim may be bought on proof that $500 has
been evpended on it

1 not bought earlier, the occupant may cach year for
five years renew his location receipt, paying $3 therefor,
at the aame thne proving that $100 had been axpended
on hus clum during the year. When he elects 1o buy he
Pavs 83 per acre, and then gets a title in fee to both land
and gall,

_Upsm ahis framework, with such modifications as our
diftlerent circumstances might dictate and demand, we
ma A atide to mould acceptable changes in our laws,

Unler our present system mines will no doubt continue
to e apened, but very few, if any, will be worked to
great ddepths s they will not gain value by development,
aund abandoned mines will become the rule mther than
the + veeption, until a more liberal policy shall be inaugur-
Ael  And we believe that the needs of the miners
Teymn only 1o be presented to the consideration of the
(~"l'.‘ ;-mmcm to secure every concession we can reasonably
e jor,

The mavten we have teferred to may be taken to have
esvapud the notice of the Government, who would natur-
ally supprace that any inconveniences in the laws bearing
harMy o the mincrs would be brought to their notice by
the wsaers themselves, and, in the absence of any com-
1unts. they naturally would presume that no grounds for
suh custed  For such evils as we find, therefore, we
ik we have our own lethargy and indifference to blame
larzels ; and we cannot doubt of receiving to & great ex-
tent. a1 Jeast, such aid as we may reasonably ask,

H. T. Harmng,
For the Committee,

At teirulas mecting of the Association, on Decem-
ber 5 1%90, held at the 1alifax Hotcl, Mr. B. C. Wilson
Opened the discussion by refermring at length 1o one point
it eovered in his original paper, viz., the uncertain state
in which titles to surface Tights yet exist under the

Statutes of the Province, On motion of Mr., MacDuff, «
Mr. Wilson's remarks were incorporated in his original
paper.

Mr. J. E. Hardman spoke at some length on the sub-
jeet,  The committee, hie said, have recommended that in
future all ungranted lamds upon which gold has been dis.
covered shall be reseeved by the Government for mining
purposes, and they shall * pass™ with the mining lease.
This is altogether desirable, but it seemed to im that
the posttion recently 1ahen by the Go.omnment, that no
grants for lands upon whick gold is known to exist shall
issue without the consent of the owners of the mining
leases, is broader and is a better solution of the difficulty
and one which more completely protects the legitimate
miner—of course it is ouly the legitimate miner that we
are considering or can possibly consider. Let the Gove
croment take the same position with regard to all un-
granted lands that they have taken with regard to the
“revested ™ lands referred to, and let them take a step
further and adopt the suggestion of the committee, that
in all future grants there shall be provision for revesting
such part or parts of such grants as shall be fonad to
cover mineral grounds.

For the detcrmination of the value of such revested
lands, the idea of a Government Artntrator (who possibly
might also be the Inspector of Mines with advantage) was
worth consideration,

e heartily concurred in the report of the Commiittee
in preferring that this change be incorporated in the
Statutes rather than be a recorded Order-in-Council 3 and
he also endorsed the idea of having tabulated schedules
or plans prepared by the Government, showing the loca.
tion and boundaries of all grants in which the Crown has
reserved no mineral rights. There was one case in Court
to.day, and in six months there might possibly be two
others, in which it was contended that the original grant
conveyed the title to gold and other minerals, as well as
to the soil ; and in each and all cases the parties now
owning had bought such propenty in good faith that the
Government lease-title was & good one, and on the
strengith of it have spent thousands of dollars in opening
and working mines thereon, It did not require sagacity
to foresee one of two things, ¢ither the extreme embarass-
ment of the Government in having sold what it did not
own, or the complete and utter damnation of Nova
Scotia gold mines in the eyes of capitalists and honest
men.

He desired to state, in refereice to the hypothetical
casc alluded to by Mr. Wibon, in his pn})cr. that
B. does get” some sort of a recognition from the
Mines Office, in the shapeof a paper called a ““ Transfer.”
But A. apparently has no cndorsement on his lease to
show that he has sold or parted with the whole or any
part.  He was sure, however, that this could be easily
remedied, through having the blank forms of leases
slightly changed.  ‘To the characterization of the methods
by which the office takes $200 per area on every sur.
render, he was sure they must one and all cry *¢ Hear,
Hear ! It was, as the document said, a decidedly dis.
honest practice.

There is another practice that he desired to refer to,
Mr. Wilson spoke of it in language that was clear and
admirable,  He said : *¢ Custom which has grown into
power through use and precedent, withouwt legisla-
tion,” and, again, of ** regulatons which have no legal
status lieyond what they have acquired though continued
observance and none guesuoning their validity.” By
Scetion 73 of the Mines Act, the course of the Commis-
sioner of Mines is clearly Ind down, when, in the case of
forfeituress hie is unable to decide who 15 the first appli-
cant for the same.  He is, in such case, obliged to sel?
the arcas applied for at public anctror ; certainly a mode
of procedure which is for the benefit of the treasury of the
commonwealth.  But in the ense of vacant ground,
ground that has become vacant by eapiration of lease, or
has never been under lease, no special direction for the
Commissioner’s guidance is made,  One wonld suppose
that the mcthod preseribed by statute for the one case
would naturally govern the other casges, which are of
similar nature. Not at all; this infamous **custom ™
steps in {probably the offspring of some defunct Comunis-
sioner, centuries ago, who was tovindifferent to do other-
wisc), and prescribes that 1t s the regulation of the office
that all such applicants for new ground must be united in
a partnership i those areas, or at least in a co-owner-
ship, - -and thus washes us hands of all trouble.  But, as
Mz, Wilson says: ““the Govertment has yoked ‘those
people together, but provided no wmeans of divorce,”
unless some onc of the co-owners kicks vigorously and
goes into court_to have such co-ownership dissolved by
public sale. So that the Government, by sanctioning
such a practice, really gives its approval to “‘customs
and ‘* repulations,”  and practices which are illegal,
incquitable and unjust, which have no warrant in law or
cquity, and which encourage cxpense, litigation and
trouble, instead of striving to foster and =aid one of the
industrics upon which their financial credit is based.

Such a case as he described was personally known
to lhim, and not one, but scveral.  That the Come
missioncr (and by the Commissioner he meant the De-
partment of Public Works and Mines) .fhomd attempt
without any warrant of law to forcc unwilling jartics into
an abligation, which was onc of the most delicate of busi-
ness relations, and one usually saferuarded by extreme
preliminary care and caution, was of itself s_umgxcnl rcason
for demianding an immediate and explicit direction by
statute of mode of procedurce in such cases.  But, there
were too many of these customs and oo litile of the spirit
of the law 3 the miner was besct on all sides, ‘and bound
with circumscribing ‘cords, until his life was hardly worth

the living. One solution, and one only, would cut all
these Gordian knots and free the gold mining industry, so
that it should have new and trebled life and strength, and
that solution was fee simple, Once get this, and all
other difticultivs would vanish as smoke before the wind,

Mr. MacDug, of the English syndicate, expressed him-
self as much interested in the subject.  The owners of the
roperty he represeated lived s Europe, and he had
}onnd considerable dithiculty in making clear to them
some of the ntnicacies of our mining laws, and they
naturally felt considerable interest in the validity and
permanence of their titles ; and he further made some
comparisons between our mining Jaws and the more elab.
orate and definite statutes and regulations in Australia,
where he had sll)cm several years, and where the best
mining talent and eaperience of the country had been em.
ployed to draft the statutes and administer the law, and
consiclered that much of their legistation and practice
might be introduced in Nova Scotia with advantage, and
promised to favor the association, at a future meeting,
with some transcripts and data from the antipodean
colony, He endorsed the remarks of Mr. Wilson referring
to surface rights, speaking of the ownership of tailings
which were deposited on the surface of areas other than
those owned by the wmill owners, maintaining that the
present lease gave right to all gold wpos as well as under
the surface.  He advised the adoption, modified perhaps,
of the Australian plan, of each owner voluntarily register-
ing his tailings at the Mines Office, paying therefor
a certain fee.

My, Partington referred to the necessity of a revision
and simplifying of the nuning laws and mines office prac-
tice, and instanced the olyection frequently raised by
capitalists and prospective investors in the United States,
to what they considered the insufliciency of transfer titles
and the manifest injustice of some of the regulations or
requirements of the Mines Department.  Referring to
Mr. MacDuffs remarks regarding the ownership of tail-
ings, he objected to this plan of registration, maintaining
that the Government took enough moncey out of the gold
miner already,  He also maintained that under the
statute, surface gold or alluvial mines should be taken up
under a2 separate Jease,  See sections 1, 10, and 12,
chap., R.S.

Mr. Hardman concurred in this construction of the
sections referred to, and said it was a matter of doubt
whether the wording of the lease and the words of the
statute were not in conflict.  The matter, if ever worth
the while, would probably some Jday be referred to a
court for construction.

My, Fisher said the Department had informed him
that there was no conflict between the lease and the
statute,

Mr. Stemshorn said the discussion showed that the
mining law was faulty, as new points came up under it
every time it was discussed. e, for one, had never
known before of the distinction in classes of areas, as
shown by scctions 10 and 12.

Remarks were also made by Messts. Reid, Harding,
Archibald, McDonald and others.

President Stuart considered the matter one of vital im-
portance, not only to the mining fraternity, but to the
provincial welfare in general, and suggested that the
papess and the expressions of the members of the Associ-
ation present be compiled and printed for distribution, in
order to fnduce a more general interest in the gold mining
industry and its requirements, and if possible, clicit from
practical mining men suggestions of needed amendwents
to the mining laws, and induce combined action by those
interested,~-which was unanimously approved.

It was also resolved that the Secretary send a copy,
with the report of committee and discussion, to each
member of the Provincial Legislature.

s, ] @ P <t - e

The Copper Deposits of the Province of Quebec.*
Dr. R. W, ELis, OrTawa.

( Continued from page 34.)

On the cast half of lot nine, range eleven, the Brome
Mining Co. also sank a shaft sisty fect deep on a bed of
variegated and vitreons ore in similar nacreous siatces, of
which it was supposed three feet of the rock would carry
three per cent. ore. From this alwo no returns are avail.
able, and in the south-cast half of lot seven, same range,
explorations on a four fuot band in chloritic slates yiclded,
according to Mr. Chas. Robb, a considerable quantity of
are.

In the adjoining township of Brome, mining was
carried on at several points.  On the east half of lot five
of the fifth range, the yellow aund varicgated sulphurcts
were found in three bands, vanving from two to thirteen
fect thick, supposed 1o be repetitions of one and the same
bed through undalations of the strata.  Three shafts were
hete sunk by the Canada Copper Mining Company to a
considerable depth, and a large quantity of ore, estimated
at three per cent., extracted.  Machinery for crushing and
concentrating was crected, hut the company soon ceased
operations.

On lot six, range six, considerable cxploratory work
was carricd on by the Bedford Mining Company, bhut with
no satisfactory result.  On the west half of lot twelve,
range seven, the Tibbets mine, owned by Mcessrs. Ball and
Morcll, consisting of a shaft to the depth of cighteen fect
was sunk on a band of ycllow sulphuret in nacreous and
chloritic schist.  On lot siy, range scven, the variegated
ore was found in two bands, onc of which, two or three
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feet thick, was estimated to carry one per cent, copper ;
the other band of five feet was supposed to cary one and
a hall per cent, are.

On ot eighteen of range cight variegated and vitreous
ores were obsenved to oceur in four bands in nacreous,
chioritic and epidotic slates, and dolomite in a breadth of
several yauds, ad a small encavation, not suflicient for a
tost, wits made.  These ores weee continned on lot nines
teen, same range, and on lot twenty-one, range nine, but
no returns as to value or output from any of these are to
hand,

In the township of Shetiord mining was carried on at
two places only, viz. ¢ by the Glencoe Mining Company,
on lot seventeen, range two, where the different ores occur
with quartz and calespar in four separate bands in mica-
ceous and chloritic slate and on lot twenty-cight, range
three, by the Waterloo Mining Company, in similar ores,
and with smlar conntry rock, where a shaft was sunk to a
depth ot sisty feet, but no returnis are available,

Furthur north mn Stukely, the Grand Trunk mine was
situated in the south-east quarter of lot six, range one. A
shaft was here put down to a depth of sinty feet on a band
of yellow and variegated snlphurets, in’ micaceous and
chioritic slates with dolumite of the wsual character. The
same bed, with a thickness of three feet, was found on the
lot adjoining 3 some good ore was obtained, Imt the
guantity is uphnown. A triad shaft, twenty-one feet deep,
was abo sunk by Mewrs Lambe and Shephend i the
south half of lot seven, range two, on a band of fifteen to
twenty feet of dolomite, carrying disseminated yellow ore
with pyrites.

On the south-cast quarter of lot nine and the south-west
quarter of lot ten, range sy, vitreous sulphuret occurs in
chloritie sandstone assuciated with quanz, felspar and
chiorite 1 mases of pure vre bang obtained of from three
to twelve pounds weight.  On the latter area the Logan
mine was locate l, in which from four to five tons ol
twenty per ¢ent. ore were obtained.

On ot seven, range aght, two paratlel bands of dolo-
mite carrying vitreous sulphuret occur, with a breadth of
twenty-three and thirty i feet respectively, separated by
about a hundeed and seventy -five vards of micaceous and
chloritic slates.  The ores are mtnately associated with
veins and stnngs of quartz, calespar, ehtorite and epudute.
A shaft was sunk for sity feet and a crosscut driven
twelve feet across toward the vein to the west hut did not
reach the ore.  On the north-east half of lot siv, range
nine, a shaft was sunk for one-hundred and forty-two feet
in a slate band, carrying similar ore 1o the last, withowt
satisfactory results, and on the svuth half of lot four, tenth
range, a shaft twenty-two feet deep was sunk in order to
cut a band of cighty to nmety paces, in which four cupri-
ferous bands occur.  No retirns from any of these are
a.ailable.

Tracing this belt to the north, we have, in Melbourne,
several deposits of copper ore, for the most part in green

hlontic rocks and micaceous sehnsts.  On these deposits
three mines have been an operation, viz., the Ryan Hill,
the Cold Spring and the Balrath.  The first s situated on
lot two, range two 3 the ure is the vartegated and vitreous
sulphuret in chlorsic slates ; the size of the band not
being stated. - At the Cold Spring nune, lot six, range
two, some shafting was done, the ore occurring in
narrow bands over a considerable breadih, bt presum-
ably not in suffictent quaniny to be ccononncably valuable,
At the Balrath mine, on lot two, range four, the ore,
which is of the kind just desenibed, 1s said to occur in a
series of bands, eight in number, ranging from one and a
half to five feet in width, i one of which a shaft was
sunk, which disclosed some rich bunches of ore.  Con-
siderable exploratory work was also done on lot eight,
range one, 1n the shape of pits and tnals shafts, on a de-
posit of yellow sulphuret 5 the copper bemng mixed with
magnetic and specular iron ore, 1w a gangue of quartz and
calespar, cutting quarzite and talcose slates.  None of
these arcas appear to have yielded very much copper. In
Cleveland, across the St. Franas River, vanegated and
vitreous ores also occur, with sumilar chloritic rocks, at a
number of places.  The only locations worked to any ex-
temt, however, were on lot u\cu’.y-ﬁ\'c, range twelve, at
the St. Francis mine, and at the Jackson mine, on the
south-west quarter of lot twenty-six of range thirteen. At
the former place, in addition to the usual ores already men-
tioned, green and blue carbonates are sawd to occur witha
little native copper ; the whole contained in a lode three feet
thick. A shaft was here sunk for 195 feet, and levels
and other works driven for 513 feet along the lode, from
which a large quantity of ore was taken, which, according
to Mr. Bennett, the manager, ranged from six to twenty-
six per cent.

At the Jackson mine a shaft was sunk to a depth of
twenty feet, the ore being found in a lode of a foot in
width, with other larger veins carrying ore in smaller
quantity at no great distance. The amount of ore ex-
tracted from cither of these places is not known,

In Shipton, copper ores are comparatively rare, at least
in so far as known, and not n quantity apparently suffi-
cicnt to warrant mining aperations 3 but in Halifax the
varicgated and vitreous ozes are again quitc eatensively
distrzbuted, the rocks bemg of the same character of
schists as in Melbourne.  Mining was carried on at two
places, viz., by the Halifax Mining Co., on ot ten of
range three, where 2 considerable mixture of difterent
ores was found in a vein from cight inches to three feet in
width, on what 1s known as the Halifax nune, and visible
gold was reported in a quartz vein which was cut,  Con-
siderable work was done here by shafts and adits, but no
teturns as to the amonnt of ore obtained are to hand,
though no large bodies of ore were found. At the Black
Lake mine, on lot nine, range nine, some exploratory
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work was also done by Dr. James Reed and others, but
nathing of importance was encountered.

In Chester, although exploratory work was carried on
at anumber of points, the most important location pro.
bably was that in the south-cast half of lot cight, range
siv, known as the Viger mine.  Here the ore was princi-
pally the yellow-sulphuret in quartz veins, and vitreous
ore in the sates.  ‘The veins were scattered through a
width of 170 feet and were opened at a number of points,
from which a considerable quantity of ore was_estracted,
but involving a large outlay and much work. No deposits
of large size were met with, and the explorations, alter a
very thorough trial, were found to be unprofitable.  The
metalliferons veins on this property eatend across into the
adjoining lot, but their size was insuflicient to pay for the
labor involved in their opening.  On lot nincleen, range
ten, the Audtin Mining Co, made a couple of openings,
one o a two-feet vein, the other on one of six feet, but
the ores were found to be not sufliciently concentrated in
the gangue to pay for extraction.  Explorations were also
wade on lots ¢leven and fourteen of Craig’s Road range,
in varicgated and vitreous ores in limestones, but without
sticeess, as well as on lot five, range six, where a gquartz
vein from two to four feet thick was observed, which pre.
sented some good specimens of ore, but the quantity was
too small for successful mining,

Ores similar to the last are found at several poiuts in
Inverness, occurrmg in mcaceous, chioritic and nacreous
slates or schists, but, in so far as known, no attempt at
mining these was made, though one of these localities was
among the first recommended for trial in 1S47.  In
Leeds, howerver, in addition 1o the great Harvey Hill
e, very fully deseribed in the Geol. Can,, 1863,
several other deposits were worked, notably, that on the
fifteenth lot of the fourteenth range, in close proximity to
the Harvey Hill deposit, the ore veins and beds from
which were supposed to he continuous in this direction.

The ores are all vitreous, variegated and yellow sul-
phurets oceurring in beds or veins in what have been
styled nacreous shates, and, on the lot just mentioned,
were owned by the Enghsh and Canadian Mining Co.
Native gold was found in one of the ore veins.  Not far
distant from this, to the north-cast, in that part of the
seigniory of St. Giles hnown as the Handkerchief, the
Chauditre Mining Co. opened up several quartz veins; of
which eight were exposed in a breadth of 1,100 feet, two
of which had a thickness of two to three feet, and could
be traced for 1,200 to 1,500 feet.

About $3,000 were speat in these explorations, but
owng to difliculties of various hinds. the work was shortly
abandoned.  Fine specimens of ore were obtained
here, and the quartz is reported by Dr. Reed to have
viclded bim native and visible gold.

What was regarded asthe castern limit of the second
belt was the seigniory of Ste. Mary, where ores similar to
those just deseribed oceur in red and green slates near
ferruginious dolomite, not far from Ste. Mary’s Church.
From the aspect of the strata, it would, however, almost
appear as if this deposit should be more closely related to
the red slates and dolomite of the first area.  Another
mine at St. Sylvester, referred to in the report of the
Greol. Survey for 1866, was that of Ste. Margaret. It
was opencd by the late Thos. Glover, of Quebec, by
whom a company was formed in New York, styled the
St. Margaret Mining Co.  Scveral shafts were sunk with
an expenditure of about $5,000, the amount of ore ob-
tained being about fifty tons.  The ore was mostly the
variegated sulphuret, the country rock consisting of
purple slates, green grits and quartzites.  The mine was
owned by Mr. Cromwell, but the ore appeared not to be
in sufficient quantity for !proﬁmblc estraction,

The most important of the mines in this section is that
50 widely known as the Harvey Hill, now the Excelsior,
on lot seventeen, range fifteen of Leeds.  This location,
according to a paper by Mr. Herbert Williams read to the
Literary and Historical Society, Quebee, 1865, was the
sccond discovered in the province as carrying copper, the
first found having been at Inverness.  These discoveries
did not appear to awaken very great interest for some
time, and Dr. James Douglas scems to be the first who
appreciated their value, and through  his agency the Me-
gantic Mining Co., was formd for the purposc of exploring
and working the coPpcr deposits of Megantic County.
Upon the discovery of the Harvey 11ill deposit, the loca-
tion was sccured by this gemleman and his associates,
who organized a company under the name of the Quebee
and St. Francis Mining Co. But little further investiga.
tion was however, undertaken by any others than by this
company, who explored the Harvey Hill propcn‘y in such
a way as to bring it prominently to the notice of English
capitalists, and by these 2 new company was formed in
1858, under the name of the English and Canadian Min-
ing Co., by whom operations were commenced and car-
ried on with varying success for a number of years. The
bistory of the workings of this celebrated mine for some
years is given in the Geol. Can., 1863, with considerable
detail.  From this we learn that the ores occur in two
ways, first as a series of interstratified beds, of which three
werce clearly recognized, varying in thickness from 6 inches
to 6 feet, or possibly more, and second, in quartz todes or
veins, composed of quartz, caleite, pearl.spar and chlorite,
some of which carried the variegated and vitrcous ores ;
others carried copper pyrites, in places in very rich pockets.
The veins, whlc{: sometimes cut across the bedding, were
exceedingly rich in certain parts, and in others compara-
tively barren, so much so that in actual value as a source
of supply for copper, the beds were considered the more
important.  In these the various ores were disseminated
through the body of the slates, generally in lenticular
masses running with the bedding.  These masses were

generally small and thin, sometimes having a thicknes
up fo lf;rcc-fourlhs of an inch, with a length of six to
twelve inches, in addition to scattered gmins.of the ore
through the slate beds 3 the amount of copper in all Leing
estimated at from three to five per cent. .

‘The hill upon which this mine is situated was picrced
by a number of shafts from twelve to forty-five feet deep,
as well as by an adit and tunnels ; the whole forming a
very extensive series of workings. The principal adit
was driven into the hill across the measures to a distance
of 1,488 feet and intersected the several ore beds, the
upper one of which had a thichness, whcn‘ﬁrsl worked, of
three feet, which, in the lower workings, increased to ten
feet and was estimated to carry five per cent, ore.  From
a prospectus issued by the Consolidated Copper Co., of
Canada, limited, in 1872, the subscquent history of this
mine is given to that date. The surface works of the
company, including mwch of the plam, were destroyed
by fire i 1866 with an estimated loss of £20,000, owing
to which operations were suspended till 1870, when Mr,
James Douglas, one of the proprictors, took ovcr'ghc
work again and resumed operations in the mine, T'he
quantity of ore raised from the commencement of opera-
tions int 1858 to the end of 1862 was 322 tons of thity
per cent. copper, in addition to 1,000 tons at the surface
of two and a half per cent. amd 500 tons of four 10 tie
per cent. from the upper bed.  The figures as to the out-
put for the difierent years, as given by Me EHL Willians,
the manager, are as follows :—

Tons. Cwits, Qrs. Lbs.
1858......0.0 9 15 2
1839. . cvee. 43 7 2

1860. .. vue.v. 104 5
lggl 70 4
1862. .00 vvee 94 17 21

1863. . 1?3 20 14 Of 267, copper.
1864. .. . ... 235 12 4 Of 20Y% copper.

The mining ton =21 cwts., or 2,352 Ibs.

t
o +Of 30% copper.
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The falling off in the value or percentage is attributed
to the fact that during the last years the mining was ¢on-
fined principally to the beds and not to the guartz leads.
The ore in these beds was found by Mr. Williaws, ujon g
careful cxamination, to occur in lenticular masses, 25 ¢
already stated, varying in thickness from one-siath of an §
inch to two or three inches, and in length from three to §
cighteen and even twenty-four jnches. ‘These mases
overlapped cach other and were disseminated throughou
a thickness of five to six feet.  This refers to the my{y
ing or upper bed, which appears to be the one princi aily
worked.  For 1865 the figures for the output appear to be
wanting, but from the report of Mr. Harold Dongla,
superintendent of the mine, as given in the prospecios of 3
the Consolidated Co, mentioned, it appears that for a
part of 1866, in which year the works were destroyed, 263
fathoms of ore were tahen from the bed, dressed to
twenty-four per cent. and sold in Liverpool for $35.420,
at an average of fftcen shillings per unit.  From o papes
by James Douglas, jr., of Quebe, in the Ljt. and thw
Soc. of that city, 1870, in discussing the several beds from
which the supply of ore had been principally derived, he
considers that ““there is no likelihood of these beds ling
of such preat extent or of such uniform richness as wasy
one time attributed to them.”

The work of Capt. Williams on the main or upper beds
showed that where quartz Jodes cut the beds, deposits of 8
ore, often of considerable size and great richness were §
struck 3 that the beds gradually became less rich in coy pet
as they were worked away from the lodes which had all
along been supposed to derive their supply of orc from the §
beds with which they were associated ; but cenun &
features observed in driving an inclined shaft on a lude,
reached from the Kent shaft, induced a change of belief
in this respect, the evidence there presented go'ng to
show that the beds derived their supply of copper from
the lodes by percolation into the contiguous slates, and
subsequent operations appear to have confirmed thi
view,

The most important probably of the different Indes
struck in the several shafts is that known as the ¢ FFunny
Eliza.” This entered the bed near the iotersection of the
Kent shaft, and on this lode the greatest amount of work
appears to have been expended. Where first struch,
ncar the shaft, it was of small size, but rapidly widuned
as it wasopencd.  Mr. Douglas says of itz ¢ The lodeis
from twenty to twenty-four inches in _wxdlh, and very
regular, l)olgl in dip and strike, which is slightly to the §
west.  The ore, as it comes to the surface yiclds from
cight to twelve per cent. copper. Tt scparates, i
crushing, very perfectly from the gangue, and &
therefore casily concentrated to form forty to nty
percent. Tt consists of a mixture of grey and pusple
sulphurets.  When the lode enters the bed it carness
good deal of yellow and no grey ore, but the yellow en
tirely disappears in depth.  The ore occupics the centre
of the lode, whose matrix consists of calcspar, ~ume
quartz and a good deal of bitter spar, in the compostion
of which iron replaces part of the magnesia.

“Tracing the lode upward, but Sencath the bed and
beyond the spot where it first attracted attention itk
scen, in the thirty feet cross cut, as a well-defined lode
of about cight inches wide, but carrying very little cujpen
and has been reached by a level driven upon it from
bottom- of Kent’s shaft, where, however, it is thin ard
irregular, though highly charged with copper.” Trom
Mr. Douglas’ paper we learn, further, that to tac castdf
the Fanny Eliza two lodes enter the bed, on one of whih
some work was done.  The lode runs parallel with 1k
Fanny Eliza, and like it increases in size in th. directios

a
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of the dip, but diminishes towards the rise. 1le says,
also, that *“the beds gradually decrease in richness in
proportion to their distance from the lode.”  Mr. Doug-
las also maijntains that the Fanny Eliza is a trie lode
maintaining its width and direction for forty fathoms with
a regular dip, and holds that the veins which take their
risc m the roof of the bed are also lades and not lenti-
cular masses.  The vicinity of the lodes is indicated by
an increase in the richness of the slates and the kind of
ore which they carry.

These mines after having been idle for some years,
have lately changed hands and are now being worked by
the Excelsior Copper Co.

From the notes of Mr. C. W, Willimott, who visited
the spot in 1882, we leamn that the mine closed work in
18793 operations being confined principaily to the Fanny
Elza tode, or vein, and in the level and incline \\'hi(‘?l
had been sunk toa distance of 6ot feet, some rich packets
of ore had been found,  The mines, in 1882, were owned
by a New Yoark company, but no work, other than taking
the water out of the shaft, was going on.  The Excelsior
Copper Co., have been carrying on work during the last
two years, but have not extended their underground
aperations to any great distance, having cleared the shafts
of water, repaired the timbering and the buildings, and
erected a smelter, in which a considerable quantity of the
ure hing about had been reduced, the coke for this pur-
post bemg ubtained from Nova Scotia, the limestone from
Dudswell, and the iron from McVeity's mine near Kin-
near’s Mills, but no returns of output nor of other results
are to hand.  The prosent manager is Col. Drew Gay.

On lot sixteen, range fourteen, adjoining the Harvey
Hill property to the north, the Leeds Mining Co. began
operations in 1863, These were carried on for a couple
of years, in anticipation of meeting the extension of the
tich Jodes and beds of the Harvey Hill mine, but in
thi~ their expectations were not realized, since the exten.
stun of these beds to this property was not found suffi.
ciently rich in copper to pay for mining.  These works
were suspended in 1865, They were under the general
supersision of Mr. Ilerbert Williams, and no attempt
has since been made to develop the property.,

The second range of mines in what was, in 1863, re-
garded as the eastern portion of the second synclinal, or
that arca cast of the Sutton Mountain ridge, included
those of Potton, Durham, Brome, Bolton, Oxford and
Brompton,  The rocks here, in places, differ markediy
from those of the area just described, being very fre-.
quently black and other colored slates, with gieat areas
of serpentines and diorites, but the character of the ore is,
in some cases, similar to those from the west side of the
Satton ridge, though in certain of the mines some
features which are different are presented.

In the township of Potton, the yellow sulphuret is the
most abundant ore, the vitreous being rarely found. The
tucks here are mostly slates and diorites with serpentines ;
the copper pyrites are largely mixed with iron pyrite,
much of which is the magnetic variety or pyrrohotite. In
nocase yet observed in this township is the quantity of
ore sufficient to warrant any great ou({;y in eaploration,
exeept, possibly, at the recently discovered mine on lot
twenty-eight, range nine, on the west side of the Hog's
Backh Mountain, owned by the Memphramagog Mining
Co. This mountain is a mass of divrite, rising to a height
of about 800 feet above Lake Memphramagog, and sur-
ronnded on both sides by hlack and bluish grey slates.
The «deposit of ore, which is principally a pyrrohotite
with a small quantity of copper pyrites, occurs on the
west side, at the contact of the diorite and slates, in a bed
of tiftcen to eighteen feet thick, which extends along the
sule of the mountain fur several hundred yards. It dips
nurth west at an angle of abomt forty degrees, having the
donte for its foot wall, and the surface above the vein
and for some distance beyond is covered with a heavy
bed of bog iron ore.  The ore, in places, contains 2 con-
sulerabile quantity of a dark colored or almost black cal-
ote  On this vein several pits have been sunk at inter-
vals along a distance of 1,000 feet, and, according to the
manager, an inclined shaft has been put down on the
vein for cighty-five feet. A cross cut has also been driven
with the vein, so as to drain the pits.  About $00 tons of
the ore have been extracted and piled waiting for ship-
went. . From several assays by Dr. Wyaut, of New York,

and by Torrey and Eaton, the ore contains, from different
samples ¢

Per cent.
Tron

. 1+ S 9.
Copper..viiiiiiiiiiinsenaasss 28010 §
Sulphur. ..ooiiiiieiieeel. 37751042

A peculiarity of this ore is the readiness with which it
spentancously ignites when piled in heaps exposed to the
weather 5 a feature not common to the ores from most of
the other locations.

This mine is situated at 700 feet above the lake, con-
nected by 2 good road of a mile in length with landing
stage, and good facilities for shipment, either to Magog
or Newport, )

1u Holton, the township adjoining to the north, the ex-
tension of the slates and serpentines is found, and mining
cIwrations were carricd on quite extensively for some
yearsat several points.  Probably the most important of
thee was the celebrated Huntingdon mine, on lot ¢ight,
rangze eight, and the Ives mine, a couple of miles further
wath, on lot two, range nine, and lot four, range cight.

In xhg former, the ores are mostly copper pyntes,
sused with the magnetic pyrites or pyrrohotite, a large
< jerat of which occurs in chloritic slates in contast with
serpentine and diorites. A band of more than threc fect
of «lid granular copper ore occurs near the serpentincs

of the west side of the veins. A section of the metallifer-
ous portion, going castward from the western wall of ser-
pentine is as follows :—

Feet,

*1. Greenish diorites with disseminated masses of
copper pyrites and maguctic iron pyrites 20

2. Compact granular copper and iron pyrites
with disseminated masses of quartz. ... 1°4

3. Magnetic iron pyrites, interstratificd  with
thin leaves of chloritic and mica schist.. 09

4. Greenish diorite with disseminated  copper
and iron prrites . .oviiiiieiieein... 100

5. Compact granular iron pyrites, with dissenii-
nated small masses of quartz...... ... 2°6

6. Green chloritic slate, with disseminated

wmasses of copper pyrites, wungled with
fron pyrites.. v ves vet veviienaea... 80

Work was begun on this property in August, 1865.
From notes kindly furnished me by Capt. \W. Warne,
the present manager of the Memphramagog Mining
Company’s works, the management was in the hands of
Capt. Bennett, of Lennoxville, who controlled operations
till 1870-71, when the mine was sold to a Glasgow com-
pany and the name changed to the Huntinglon Copper
and’ Sulphur Company, under the management of Mr.
John Rudda of Cornwall. The output under the old
company’s management is stated to have been from 200
to 300 tons of ten per cent. ore per month, part of which
was shipped to England and part to the United States.
Extensive buildings, cte., were erected, and under Capt.
Rudda’s management, the output was increased to from
400 to 500 tons per month of seven per cent ore.

In 1872, works were crected for carrying on the Long-
maid or Henderson process, by which the ore was burnt
in retorts to drive off the sulphur, but the process did not
apparently meet with much success.  The ore was then
crushed, mived with common salt, and calcined in
furnaces and placed in vats with hot water and acid
from the tower, and run off into other vats containing
scrap iron, by which the copper was precipitated.  Hun-
dreds of tons of precipitate, containing 6§ to 75 per cent.
of capper, are said to have been made in this way.

In 1873, the works were destroyed by fire, with a loss
of $75,000.

They were partially re-built, and mining was carried on
in a desultory fashion for several years, and the company
finally closed operations in 1883. During the past_year
the property has passed into the hands of Messrs. G, H.
Nic'ols & Co., of Capelton, In the working of this
mit +, two deep shafts were sunk, one to the depth of be-
tween 500 and 600 feet, called the Huntingdon
shaft, the other known as the Wright shaft, 200
feet deep. North of the Huntingdon mine on lot six,
range eight, were the works of the Canadian mine, pre.
sumably on an extension of the vew just descnibed. Two
shafts were here sunk, one to a depth of 100 feet, the
other 50 feet, and saime are shipped to Ca})clmn. The
mine subscquently passed into the hands of the Eastern
Townships Bank, and has not been worked for some
years., Further north, on lot two, range nine, Bolton,
the Ives mine vias situnted.  Two shafts were here sunk
the Ferrier and the Galt, the former to a depth of about
60 feet, the ladter for 100 feet.  This mine was opened in
1866, and worked for ten years, and a large quant®y of
from 10 to 14 per cent. ore was extracted and s *pped (0
England. Trese three mines are situated on the east side
of the Missisquoi River, south of what is now known as
Eastman, and are all probably located on the same belt
of ore. :

The serpentine rock is found at all these mines, with
states of various colors, diftering, in this respect, from the
rocks of the sccond area, or that west of the Sutton
Mountain,  Very favorable reports on these deposits have
appeared by Dr.”T. Sterry Hunt and others, but the pres-
ence of the magnetic pyrites serves to distinguish the ores
as a class from those aiready described.

The copper deposits of Otford Township were mined at
several points.  On lot ning, range A, yellow sulphuiet
occurs in a dioritic rock, near serpentine, of which six
vems arc found in twenty-five feet. This was exploited
by Messrs. McLeod and others.  On the third lot_of
range F, and on the vighth lot of the same range, similar
ores, with a like association of rock matter, were found,
but at nonc of these docs systematic mining seem to have
been carried on.

At the King minc, on the third lt, range thirteen,
varicgated ore, associated with magnetic onide of iron,
occurs in a four-foot band of dolomite and serpentine 3
and on the west side of Brompton Lake, on the cast side
of a high hill, called the Carbuncle, composed of diorite
and serpentine, several small openings were made, from
which 1n all about twelve tons of twelve per cent.
ore arc said to have been oqgtained. The difficulties
of working this depbsit, from its comparative inac.
cessibility, must have been very great, and the

uantity of ore in the rock appears at present very
limited, although a five foot” vein of solid yellow
sulphuret is rcported to occur there. This mine was
styled the Carbuncle Hill mine, and was located in the
second lot of the fourteemh range of Otford. In the
township of Brompton the only mine worked was on lots
twenty-cight and twenty-ninc of range mine, where the
ores, which were of the varicgated and vitreous varietics,
were found in serpentine.  According to Mr. Chas. Robb,
the principal deposit was in a five foot vein, comaimn;fv,
according to his report a promising quantity of ore. It
has, however, long since been abandoned.

(To be continued.)

® Geol. Rep., 3865, p. 35.

Annual General Meeting and Dinner of the Gold
Miners' Association of Nova Scotia, Impor-
tant Amendments to the Mining
Law Discussed.

The Annual General Meeting of the Gold Miners’ Asso-
ciation of Nova Scotin was held in the Halifax 11otel,
Ialifan, on Tuesday afternoon, the 1oth instant, Mr. J.
M. Reid, of the Oxalord Gold Mining Co., Musquodoboit
Harbor, in the chair.  The following oflice bearers were
clected for the ensuing year: President, Mr. J. M. Reid,
Musquodoboit Uarbor;  Vice.President, H. T, Hading,
Truro, N.S. ; Sceretary, Ho M. Wylde, Halifax; Exceutive
Council, John L. [Hardman, S. B. Oldham, B. C, Wilson,
Waverley; George Swuart, Truro,  The following ivere
clected honorary members: Sir William Dawson, Mon-
treal; Mr. I1 S, Poole, 1. G.S., Stellarton; Prof. 1. T.
Hyud, Windsor; Hugh Fletcher, B.A., Ottawa; E. R,
Faribault, C.E., Ottawa,

Mr. B. C. Wilson, Waverley, chairman of the com-
mitiiee on mining laws, read his report, in which were
embodied the following suggested amendments to Chap.
7, Revised Statutes of Nova Scotia.

SEcTION 2. —Amended by striking out the 2nd, 3rd and
4tir lines as far as * afternoon,” and substituting therefor,
“at ten a.m. and closed at four p.an., time of the 60th
meridian, except on Saturdays, \\‘hcn it shall be closed at
one p.n.

SECTION 5. —Antended by stiiking out these words in
sth and 6th lines, ** from time to time as may be deemed
necessary,” and by inserting after the word *“inspect ” in
6th line, the words ¢ at least annually.”

SECTION 6.-—Amended by striking out  shall not ” in
6th line, and by inserting after the word ¢ and " in the
6th line, the following, **and they shall not, nor shall
Mining Surveyors nor any employee of the Mines Depart-
ment, be directly or,” &e.

SECTION 10.—Amended in the first line so as to read,
““all mines of gold, or of gold and silver, shall,” &c., &c.

SectioN tl.—Amended to read, * areas shall be Iaid
out, as far as possible, uniformly and in quadilateral and
rectangular shapes.  Surface measurements of areas shall
be horizontal, and cach area shall he bounded by vertical
planes passing through the horizontal surface lines.”

SectioN 12.—To be repealed.

SECTION 13.~- Amended by inserting after the words
“fuli "' in the 8th and 12th lines respectively, the words
S oith their addrest”

SectioN 14.—A 1ended by adding after the word
“number” in the 4th Fne, *“he shall also mark upon said
plans all grants of land in which the mineral right has.
been granted with the fee.”

SEcTON 17.—Amended by adding the following to the
section, *“and the date of every such lease shall be the
date of the application for said lease, and no other date
shall appeac wwitkin the le Lo, but the date of registration
may appear upon the ontside or cover of the lease.”

SECTION 27.—Amended by striking out the whole of
the first line and substituting the following: ““All leases
shall be in perpetuity provided the yearly rental is paid
thercon, and provided alse that all the covenants o} the
lease are kept and fulfilled, but,” &e.  Also by adding to
end of section, ““nor shall such lessee be entitied to any
priority in applying for a new lease,”

SECTION 75.~-Amended, by inserting after the word
*¢ chapter,” the following:  **Or the lease thereof shall
have lapsed and expired or terminated, and also in the
case of simultancous applications for leases on vacant
ground, by two or more applicants.”

The following new sections to be added :—

SEcTION —.The Commissioner of Mines shall also-
cause to be established, within three months after applica-
tion for the sate by any lessee or licensee, in all pro-
claimed districts and also all unproclaimed districts where
at least 100 arcas have been applied for, a fase Xine of not
less than four hundred and fifty feet in length to be laid
off along the course of the lodes as nearly as may be
practicable.  Such fase dine shall be marked at its iwo
cnds or termini by substantial, permanent and accessible
monuments of stone or iron, with hench marks cut theree
on or affixed thereto, and all areas shall be Iaid off from
this base line by lines parallel to the same or at right
angles to it, or its course prolonged ; and any person te-
moving, altering, obliterating or defacing such monument
or monuments, or any mark thercon, shall forfeit a sum of
not less than one hundred nor more than five hundred
dollars for cach offence, to be recovered in the name of
iihtl: Commissioner in the same manner as an ordinary

eht.

SECTION —.—No lessee shall mine within ten feet of
the boundary line of his 1case or on any vein or lode found
therein, but he shall leave a baerier of unwrought county-
rock of at least ten feet in thickness between his workin,
and his boundary ; and no opening shall be made in this
barrier without the consent in writing of the lessee of the
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adjoining area or areas, under penalty of not more than
one thousand dollars nor less than one hundred dollars for
cach offence, to be sued for in the name of the Commis-
sioner s and the party injured by such unkaw ful working
or mining shall have an action at law, in addition to the
penalty, agamst the offender for all damages meurred by
or cosequent upon such untanful worling or mining.

SECHON — —1n all sales of mines of gold or of gold
awd silver involving change of ownership, either in whole
or it part, a transfer as now executed and recorded shalt
be conclusive evidence of such sale ot change of ownership,
and the Commissioner shall also aflix to the lease or
leases of such transferred areasa certificate ander his seal,
setting forth the fact of transfer and the names of the pur-
chaser or purchasers, and he shall charge a fee of one
doliar for each and every certificate so affived.

In cases where the holder of any lease shalt sell any
certain number of areas less than the whole pnmber of
areas cantained in such lease, and + ) retamn the halance
of said arcas himself, the several portions thus beconung
separate and distinet propertivs, it shall then be the duty
of the Commissioner, upon presentation of the original
lease, to issne new leases in the names of the new owners,
which new leases shall bear date corresponding 1o the
original lease and which shall have, acquire and hold ail
the conditions and privileges of the original lease ; and for
cach lease thus substituted the Commissioner shall charge
a fee of $1, but no rental charge of $2 per arca shall be
made as in the ease of an application for a lease,

On_the motion of Mr. John E. Hardman it was re-
solved: That the report of this Committee be confirmed
as the sense of the Gold Miners® Assuciation of Nova
Scotia 3 that it be committed to the Executive Council of
the Association with instructions to present same to the
Governmeut and Howe Committee on Mines and
Minerals, and to secure ameadments to the Mines Act
as far as they may be able.  The meeting then adjourned.

The annual divner of the Gald Miners' Association
of Nova Scotia took place on Wednesday evening, March
11th, 1891, at the Halifax Hotel, and was attended by a
large number of the members of the Association and their
friends.  The chair was occupied by the President,
Mr. J. M. Reid, of the Ovford Gold Mining Com-
pany, Musquodoboit Harbor.  On his left sat lon,
W. G. PQ‘c, Consul General of the United States, and
on his right was Hon. W. S. Fielding, Provincial
Secretary.  Among the other guests were Hon. J. W,
Longley, Attorney-General of Nova Scotia, Prof. §. G.
.\]ac(:r.cgor, of Dalhousic University, Mr. 1. 8. Poole,
F.G. \. manager of the Acadia Coal Co., SteMarton,
Mr. S. .\l._llrookﬁcld. Mr. C7 J. Wylde and others.
After partaking of amost excellent men served by Messrs.
Hesdein & Sons, the chairman called the company to
order and proposed as the first toast of the cvening,
** The Queen,” the whole company in response singing
the National Anthem.  The neat toast propoced by the
<hairman was, * The President of the United States.”

CHox, W G, Fryg, Consul General of the United
States, responded.  He thanked the Association for
the hearty manner in which the toast had been
received, and was exceedingly glad 1o be present at this
merry gathering.  He felt obliged 1o confess that what
he did not know abowt mining matters would 6l the
biggest library that has ever been seen, but he could say
truly that he was becoming deeply interested in the ques-
tion of gold mining in Nova Scotia. In makmg his
of'ﬁcm} reports on the resources of the province, he had
not failed to observe from year to year the progress which
had been wade in gold nuning” (Applauscl.  He re-
membered the extent of the ountput in 1882, which was
the first year he had spent in Nova Scotia, and when
some time afterwards he left his official position here for
certain reasons which it would be quite unnecessary to
dilate upon (laughter), he took away on that vacation
very strong impressions of the value of the gold miuing
industry of the province, and on his return to Nova
Scotix again these impressions were further strengthened,
because he soon berame aware that the development of
that great industry had gone on increasing (hear hear),
and in the last report which he had made he stated that
gold mining in Nova Scotia was one of the staple and
substantial industries of the province.  (Applanse). e
had not heard of any great bonanza in connection with
any of the gold mines of the provinee, but from Ins own
observations he was in a position to testify that gold min-
ing was one of the really prominent industnies of Nova
Scotia.  He remembered sceing some years ago in the
Chronicle office of this city some shbs of gold quanz
with the gold sticking out of them like a sore finger, 5o to
speak, (Laughter). 1le was glad to mect so many
miners, and could assure them that he watched the pro-
gress of the mining industry with great interest, and if
there was anything which he could do in any way 1o pro-
mote their interests he would be only too glad fo under-
take it.  (Applause).  He sincerely wished that friendly
relations would always exist between this country and his
own, and fquhcrmorc, he could not help adding, without
desiring to introduce politicat questions into 1his matter,
that he hoped the governments of the two countrics would
agree 1o some trade arrangement whereby the people on
both sides of the line could be better accommodated than
thc)' are now (applausc), and sccure freer and better re-
lations as to business and friendly intercourse bhetween
the people of the two countries.” (Applause). It was
cyulcm from the language adopted by a portion of the
Nova Scotia press that some Nova Scotians did not un-
derstand the position of the Umted States people, and
perhaps he might concede that there were some personsin
the United States that did not really understand the people

this comntry. It was evidemt that in some scetions of
this province a certain prejucice existed against Americans,
It reminded him of the prejuclice which used to exist
between the Nourth and Sounth in his own country. A
young fellow from Kentucky happened to visit Washing.
ton for a few days. He was a good young man, but had
nat travelled atch, and had somewhat vague ideas as to
some of his countrymen,  Ie met a few f(;icnds from his
own district who were then at Washington, but he did
not mcet many others on his trip.  On his return home
he was ashed who he had seen at Washington, and he
replied ;¢ \Well, there was a delegation from Kentuchy,
and a few people from Virginia, and there was a gentle.
man from Maryland and another gentleman from Ohio,
and a fellow fro-a New York (laughter) and a son of a
gun from  Massachusetts.”  (Laughter).  Perbaps if a
certain type of Canadian were reporting the addresses
hiere to-night, and was subsequently ashed who was here
he wight say ¢ ** Well, there were several gentlemen from
Nova Scotny, and a few gentlemen from New Brunswick
and a gentleman from Otlawa, and lastly, a son of a gun
from the United States.”  (Laughter). It was a great
pity that the people of the two conatries did not know
cach other better, becanse with better knowledge and
closer intimacy all prejudizes would disappear, Per-
sonally-he was profoundly interested in the progress of
the gold mining industry in Nova Scotia, and he hoped
smcerely that the members of the association would pros-
per, and always strike it very rich,  (Applause),

The Chairman neat proposed as a toast :—** The con-
tinned prosperity of our Fair Province,” and coupled
with the toast the name of Hon, W. 8. Ficlding, Provin.
cial Seeretary of Nova Scotia.

flox, Me. FieLbpine said that he felt bound to acknow-
ledge the fact that in the gold mining industry, as in many
other mdustrics in Nova Scotia, the Province was indebt.
ed in a very large degree to American capital and Ameri-
can enterprise.  (Applause.) It was a pleasure to know
that owr neighbors acrass the border were not indifferent
to the resources of Nova Scotia, and he sincerely desired
that they might find profitable investments for their capi-
1al in this province.  Nova Scotia had immense re-
sources which if properly developed could not fail to
make the province a very rich and prosperous country.
Although this province was not pre-eminently an agrirul-
tural country, it should not be forgotten that there are in
Nova Scatia agricultural sections wich will compare favor-
ably with any portion of North America,  He need only
refer to the fertile valley of Annapolis, the valley of Mar.
garee and the splendidstretches of land in the Musquodo-
boit Valley. In the matter of mines Nova Scotia was
pre-eminently rich.  In regard to the coal mining indus-
try, represented at this gathering by his friend Mr. Poole,
the province had good reason to boast of the progress
which hiad been made in the development of that indus.
try.  As to the iron mines of the province it seemed as if
we were just beginning to pro])crly appreciate  their
enonnous value, and he elieved that the day was not far
distant when Nova Scotia would take first rank as onc of
the iron producing portions of the continent.  (Applause.)
In reference to gold mining, that enterpriscuscd to be re-
garded as having a decidedly speculative element in it, but
there was ample reason now 1o rejoice that the pursuit of
gold mining had ceased to be highly speculative, and had
settled down and hecome one of the solid and substantial
industries of the province, (Applause.)  From the very
nature of the enterprise there would always be more or
less of a speculative character in it, but, as his audience
knew, there were 2 large number of instances in which
gentlemen engaged in gold mining, in this province, had
in recent years made large sums of money, not by the
selling of gold mines, but by the working of gold wines
and by honest industry and perseverance.  (Applause.)
We hope to be able to show the people of this continent
and the people of Ewrape, that gold mining is an honest
and legitimate enterprise, and affords as faie a return for in-
vestment as can be had in any part of the warld.  (Ap-
plause.)  In addition to other valuable resouces, Nova
Scotia could proudly boast of her great fisherics.  There
was no coast dine so rich as the coast line of Nova Scotia.
Our province possessed great wealth in her soil, ner
forests, her mines and her fisheries, and all that was re-
quired was a population of enterprising, intelligent and
progressive people, having faith in the resources of the
province.  With such a population the future of Nova
Scotia would be a bright and prosperous one. e had
tistened with pleasure to the remarks of the United States
Consul. Why was it that on occasions lihe this a tast
was always offered to the President of the United States?
Why do we not toast the Emperor of Germany, the Presi-
dent of France, or the King of Spain? They are all
forcign countrics. But many of us recognize that the
neighbering Republic is not absolutely a foreign country,
but_that these neighbors of vurs are bone of our bone and
flesh of our flesh, speaking the same language and pos-
sessing the same glorious traditions, and our desire should
be to draw them near to us and to encourage a fecling of
neighborliness and amity.  While we desire to retain our
allegiance 1o our old flag, and they rctain their allegiance
to their own, we yet should desire to live in friendship,
and to cultivate harmonious relations, in the fullest confi-
dence that with such relations we shall bring about our
prosperity and their prosperity, and [l,romotc the happi-
ness of that great race to which we all belong.  (Cheers.)

THE Vice-CHAIRMAN, MR, B. C, WiLsoN, in rising to
propose the next toast, dwelt humorously on the tenaci-
ous character of the discase called gold fever which so
many of the audience were suffering from. A person
once contracting this fever was rarely cured afterwards.
It was not intermittent in its character, and although a

suflerer might imagine that he was actually convalescent,
and had xc:\llr shaken off the complaint, and conld look
upon the gold when it was yellow, the fever was bound to
break out again at certain seasons of the year,  (Lawgh-
ter.)  ‘The newspapers had lately been filled with state.
ments about loyalty.  There was an intimate association
between loyalty and “royalty,” and it was clear that
gold miners who were committed to “royalty” must
necessarily be devoted to loyalty,  (Laughter.)  The gold
miner was so far commillc({ to royalty that he contributed
two \)cr cent. of his prolits to royalty, and for that reason
could claim that he manifested a fair per cent. of loyalty.
(Laughter.)  Without any fusther observations he pro-
posed as a toast * The success of the mining industries of
Nova Scotia,” and coupled with the toast the name of
Me, 1L 5. Poole.

M. . 8. PooLr, in responding to the toast, said that
the ordinary avocation of a miner was calculated to make
him cautions before hie acts, and shonld also have the eficct
of making him cautious before he speaks.  He himself
was naturally of that disposition, nmll when he first re-
ceived the honor of an invitation to this gathering, he
hesitated about leaving the quict life he was leading in the
grimy neighborhood of the mines to accept the invitation,
e almost felt inclined to think when he first received the
invitation that the Association might desire some counten-
ance with Ingubrious aspect to sit at the funeral meats of
some legistation that had gone amiss.  (Laughter.) He
knew that ona previou- occasion there had been presented
a bill of fare which required the digestion of glycerine, and
as he eame from a ncighborhoed where King’s Cordial
was prepared, he might be considered in a position to
discourse as to the efficiency of that cordial,  (Laughter.)
The industry with which Kc was dircctly connected was
not the gold mining industry, but the coal industry, never-
theless he could say that coal managers took a lively
interest in the progress of the gold miners’ enterprise, as
the more gold that was produced the more the coal owners
were ready to receive,  (Laughter.) The carrying on of
coal mining was estremely hazardous and attended by con-
stant risks, and of course there was not much opportusity
for those cngaged in it to develop much literary aund
oratorical ability, There was still living, however, a man
in England called the pitman pocet, a Mr. Skipsey, and
some lines written by that remarkable man wight appra-
priately apply to the recent disaster which had occurred
at the Springhill mines, and which had caused such wide-
spread bereavement and seirow.  The poem in guestion
was cntitled “Get Up,” and was written at a periexd
when the miners were obliged to begin work at a very
carly hour each day.

" ]' o .
g::"sl‘:’l;}::dc:\l(;c(:fi‘ilgl;ll getups
1 rise a weary wight,
1 take my bite and sup,
My mining clothes T don,
My birds 1 kiss,
And then 1 whistle as 1 shut the door
1 may not ope again.”  (Applause.)

Mr. J. E. HARDMAN rose to propose the neattoast and
said s It is well known that the pursuit of gold mining re-
quired as essential qualities, sound discipline, kecn obser-
vation and inflexible endurance. The occupation of a
gold miner was continually beset with difficulties which
often made them wish that they knew a little more.  Gold
miners could not have too much education.  Nova Scotia
was a glorious province, and the Hon. Premier had pro-
perly ani cloquently extolled its magnificent resources.
But more active development of these resources was abso-
lutely necessary.  In gold mining, instead of an output of
half "2 million” dollars a year, we should produce five
millions annually.  (Applause.) In this province the
people were dependent on foreign capital to some extent
for the development of their minecral wealth, but the
people of Nova Scotin should not be depencdent on foreign
capital at all.  There was cnough hidden wealth in Nova
Scotia to place the province ahead of any other portion of
the continent if her resources were only fully developed.
{Applause.) Proper technical training and education were
the great factors in successful mining operations, and he
wished now to propase as a toast ** The Science Teachers
and Educationists of our Province.”

Pror. J. G. MACGREGOR of Dalhousic University, in
responding, said that he was gratified at having the
opportunity of dining with the Gold Miners’ Asssociation.
He presumed that he was honored with an invitation to
this pleasant and interesting gathering because he repre-
sented an institurion of science. With regard to that
Institute he could truly say that the Gold Mining Assoc-
ation had its best wishes and its warmest sympathy, and
that a great portion of the efforts of the Nova Scoua
Institute of Science were directed to investigations con-
cernir  the development and fostering of the gold winwg
industry in this Province. (Applause.) Very recently
the Institute had taken a step which he believed would
meet with the approbation of all the members of this
Association. As  was well known the Geological
Survey had  heen doing  excellent gcological and
topographical work in Cape Breton, the scale of a
mile to an inch having Leen adopted there. At pre-
sent the surveys in Antigonish and Pictou Counties had
heen completed :\dm'xr:\ily and a very large amount of
detailed information had been obtained.  With regard to
these Counties it was proposed that the scale should he
reduced from onc mile to the inch 1o a scale of lour miles
to the inch, and in many cases a map of that description
would not adequately represent the amount of work donc,
As it was of the utmost importance that these maps should
embody all the information we possessed, and should pre-
sent dny new information that might be obtained, the
Inbtitute of Science had agreed to petition the Dominion
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Government to continue the publication of the maps on
the scale of one mile to the inch, and use throughout
Nova Scotia the same seale as had been adopted in C:ql)c
Breton,  {Loud applavse). e suggested that the Gold
Muners' Association should endorse the step taken by tae
Institute of Science, so that al) these maps would be pub-
lished in such a form as would be most uscful to the
wiming interests of the country. (A voice—** We have
already doune  s0,” and applause).  No one was
more ready than he to welcome visitors o this Provinee
from the United States, but he would like to feel that
in resard to the mining industries of the Province we were
dogs_ more for ourselves and were not 5o depeatent upon
ont luends on the other side of the border,  (Applause.)
Very few of those Nova Scatians who were doing good
work in mining operations in this Province owed their
suceess o training  seccived in the schools or col-
leges of this country, but he thought he could say
that thost genttemen who have come from the other
sule of the border owe their success to the training
and hnowledge which they had received in the technical
«fucatonal institwtions which lourished in the United
States. The question therefore might properly be ashed ¢
Were the school teachers and science teachers in Nova
Scotta doing their duty, and were the citizens doing their
duty  this regard 2 e had Tately been endeavoring 1o
find vnt the men in this provinee who should have aspecial
hnowludgze of geology and mineratogy, and he had been
surprised to find how few men there were here who had
speenal knowledge of these important subjects.  In other
countries numoers of men in cities and towns coukl be
found who had their interests in these subjects stimp’ated
by a special course of scientific training, amd who,
aithwgh s after life devoting themselves to other avoca-
tows, have nevertheless maintained a lively interest in
these stiies. In the Nova Scotia schools there was no
adequate teaching of science.  There were no endow-
ments esseatial (o the proper carrying out of technical
stwhies of this kind, It was impossible (or our school
teachers as a general rule to be well versed on these mat-
ters undder the circumstances, and even our colleges were
betund-hand,  Some of the professors were sacrificing
their whole lives in order to do all they conld 10 promote
these studhies, and instead of teaching one or two branches
have now consented to teach five or six important branches.
He was incled to think that these gentlemen would do
far letter for themselves if they were to restrict them-
selves 1o one or two subjects, but in the interests of their
schotars they grapple with five or six branches. A great
many people expected that Dalhousie College shounld do
a great deal in this direction, because of the endowments
she possessed 3 but it should nat be forgotten that these
endonments were tied up, and were intended to be de-
satedd only to the teaching of particular subjects,  In the
United States, 15 or 20 years ago, there was no institution
where a student could have gone to perfect himself in
these technical branches 3 but now if a student applied to
him for advice as to where to perfect himself in these
branches he would send them to the United States.  In
that great country enonnous progress had been made in
that respect, and the people had thoroughly recognized
the vast importance of the study of science.  There were
1w prmmnent members of the Nova Scotia Government
present tns evening, and he felt assured that if the
people of the country showed that they appreciated the
wecessty for further advancement in the study of science
the Gevernment would he prepared to act upon any
reassmable suggestion ev.anating from any pertion of the
people. I e Gold Miners” Association wouwld assist
the Iistitute of Science and others in spreading through-
wit Niva Seona the absolute necsssity of more sciemitic
truming they would be doing an admirable amount of
gl for the whole province,  {(Applause),  Ahhough the
authuriies at Dalhousie College felt their hands some-
what tied by the restrictive character of their en-
dusments they had nevertheless determined to assume
eatra wurh, and had secently resolved to try what could
be ilome to start & technical department.  (Applause.)
A present there was & science course in which  the
studont recewved  a training in pure science, hut the
awthonues of the college had Jately determined to
ronssdel that course, so that it should be nwch wider in
s range, and leading engineers in Halifax had intimated
thur williagness to second our efforts in that sespect.
tAppdause). These assurances enabled the authorities of
the wallgge to announce that they would be able during
the nost year to offer to the young men of Nova Scotia a
course ot unly in pure science, embracing geology and
chenustry, but also a course in civil engincering
g engineering,  and ssibly  metallurgy, I
the sudent would in addition spend his summer
i the worhshop, or with an engineer, he would thus
vl all  the elements of a thorough training. A
stiong offurt should be made to spread throughout the
communty the conviction that a more thoroughly scientific
tranng 1s essential, and the Gold Miners’ Association
woubl he rendering a valuable service to the province by
spreahing such ideas far and wide.  (Applause.)

Ms. McDuff proposed the toast of the Press, which
was responded to by Mr. C. F. Fraser of the Cratie, Mr,
} Y Geldert of the Chronicle, and Mr. B, T. A, Bell
of 1the Resigw,  Mr, Fraser in the course of a very
for ") and cloquent address, said that in regard to gold
nuney an this province he believed that we had but
scran hed the sur}acc, and that ulumately the great second
im) steah would be found in this province.  (Applause.)

le conmdered that the government should offer a bonus
tu the man who strikes the second pay streak. (Haear,
hiear.) A proper assay was badly needed in the province,
atd us establishiment would be of immense benefit to all

those engaged in the gold mining industry.  The Pressof
this province should by its influcnce, and constant utter.
ances, seek to convinee the people of this country of the
immense wealth that is lying at their doors, and in
succeeding in making the people appreciate the enormous
minceral wealth of the province, the press will have ac.
complished a great duty pregnant with enduning service to
the country.

Mr. B, I A. Beltproposed the health of the guests of the
Association, and coupled with the toast the nawme of
Hon, Attorney-General Longley.

Hon, Mr. Longley replied in an extremely witty
speech.  Brief, but very pleasant specches were also
made by Mr. Jas. Eisenhauer, ex-M-I, for Lunenburg
county, and Mr. 8. M. Brookficld.

Mo C. F. Fraser proposed the health of the Gold
Miners' Association, w ‘lich was suitably responded to in a
few gracetul remarks from the President, Mr. J. M. Reid.

The toast of the Bar was responded to by Mr, W, B,
Wallace and Mr, H. M. Wylde, and Mr. Willis cloqu-
ently replied to the toast of the Ladies.

The very pleasant proceedings terminated by the whole
gathering singing Auld Lang Syne,
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l.ow Grade Qres and Electric Transmission of
Power. * .
By Jasmus Braovv, C.E,, M.E,, Victoria, B.C.

GOLD QUARTZ.

Two dollar auriferous quarts, when found in large veins
or loiles, can now be mined and milied in California at a
profit.  When this branch of mining was first entered
upon in that State, fifty dollars per ton gold quartz was
about as low grade as could be wmined and mitled profit-
ably, and thirty dollar rock was thrown aside.  This was
owing to the cost of labor and the other factors of pro-
duction, imperfect mfmhincry and methods, and profound
ignorance of the business. — Managers and superintend-
ents were without knowledge, practical or technical, and
the wmining and welallurgical engineers brought from
abroad, were years in learming to adapt themselves and
their wmethods to the widely different circumstances that
prevailed here.  Failures were the rule, and for many
years idle quartz mills and abandoned mines were to be
seen all over California,  This wasnot due o the poverty
of the wmines, but to the circumstances above enumerated,
and hundreds ol quartz mines, abaudoned in varly days,
have been re-opened within the last five years or so and,
with improved machinery and wnder competent manage-
ment, nrclpaying large dividends: and gold nuning is to-
day as safe and profitable a business as farming, fruit
growing, commerce or any other pursuit in California.

SILVER ORES,

The same remarks apply to silver and silver bearing
base metal mines.  Owing to the great improvements in
wining, milling, concentrating and smelting machinery and
plant, the application of clectricity to the transmission of
power, and the increased knowledge possessed by our
mining engineers, superintendents, oremen and men, of
the proper methods of mining and beneficiating the ores,
it is a fact that concentrating ores of the above character,
yiclding an average of only $§ per ton in value of silver
and base metal combined, can be mined and reduced ona
large scale, at a fair profit, in localities where water
power can be had, and where water or railroad
transportation can  be reached within a few miles,
and $10 silver bearing concentrating rock will pay almost
anywhere that machinery can be brought in to work it,
provided the vein is large (say over 1o feet wide) and can
furnish from 100 tons upwards per day of such ore.

GOLD QUARTZ MILL, AND MILLING.

The modeen gold mill is usuaily built in such a situation
that the ore can be delivered by car or waggon at the upper
part, where it is dumped against an inclined * grizzly,”
and the finer ore, passing through the interstices of the
w rly, falls divectly into the mainore bin.  The coanser
ore (too large to pass through the grizzly) is screenced off
by gravitation into the coarse ore bin, from which it is
drawn, by gravity, directly into the rock breakers or it
falls upon a floor in front of the rock breakers; by these it
is crus‘xcd and falls into the min ore bins.

From the main ore bins the ore passes through gates
into the “self-feeders® which supply it automatically to
the batterics.  Quicksilver is fed at intervals to” the
mortars of the battery, and coming in contact with the
native or “free” gold of the finely crushed ore, forms
with it an amalgam, This amalgam is caught partly by
the copper plates in the battery, and partly upon the
amalgamated, or silver plated copper plates on the apron
and in the sluice boaes outside, after it has issued through
the screens of the mortar.  The amalgam is “ cleaned
up * periodically and retorted.  Retorting consists in the
sublimation of the quicksilver, thevapours of which are con-
densed in water and the quicksilver cqllcctcd; the residual
goldis m aporous state; itismelted with fluxes in crucibles
and cast in ingots. The pulp from which the free gold
has been extracted by amalgamation passes over concen-
trators of varivus mechanical devices; these concentrators
effect a separation of the aurifcrous sulphurets from the
worthless gangue. In California the concentrated sul-
phurets are treated by the chlorination process. In some
other sections of the country the sulphurets are sold to
the smelting works.

* Paper read before the Annual Meeting of the Provincial and
Dominton Land Surveyors, Ottawa, February, 189z

AURIFEROUS SULPHURETS.

The gold ores of California catry, on an average, 2%
of sulphurets.  The concentrated sulphurets assay on an
weerage from $60 to $90 per ton in gold, with from a
trace to several dollars insilver.  The Custom chlorinn.
tion works in California charge $20 per ton of sulphurets
(about 40 cents per ton of quartz hefore concentration) for
treatment, and return go% of the assay value.  Under
conditions ordinarily favorable, a plant treating 6to 9
tons per 24 hours, can reduce the sulphurets at a cost of
$8 to $10 per ton, extracting 90 to 94 per cent. of the
assay value of the gold.

SILVER MILLING ORES, FREE AND REBELLIOUS,

Silver milling ores are cither * free” or “ base,” and
the latter require a preliminary or chloridizing roasting.
The free willing ore passes through the same process as
gold ores until the battery is veached,  The ores are
crushed wet in the battery, but battery amalgamation
is not practiced.  From the battery the pulp passes
throvgh sluices into settling tanks where the superfluous
water is drained off.  The puip is then shoveled into the
pans where salt and bluestone or other ¢ chemicals " are
used,  Here the ore is first ground and then amalgamat-
ed.  After several hours the pulp is run into settlers w here
it is diluted with water, and the heavy amalgam and
quicksilver settles to the bottom; this isthen collected and
strained and the dry amalgam retorted.

Base or rebellious silver willing ores contain too wuch
sulphur, arsenic, antimony, ctc., to be treated by free
milling process.  After erushing in a rock breaker, they
require a previous chloridizing roasting to adapt them to
the pan-amalgamation.  “They are dried before the stamp-
ing and then stamped dry. The wortars have double
discharge, The palverized ore discharged through the
screens of the mortars is carried by conveyers to elevatars
which 1ift it to the furnace floor.  There are several types
of furnaces in use, notably the Buchner, the White &
Howell, the Stetefeldt, t?xc O’lara and the ordinary
reverberatory furnace. The time of adding salt depends.
on the mineralogical character of the ore.  When there is
winch arsenic or antinony present, salt is cconomized by a
preliminary oxidizing roasting of the ore,  The salt is
crushed cither separately or with the ore. It should be
thoroughly incorporated with the pulp.  To obtain a high
degree of chlori(lmion, suflicient sulphur must be present
to cfiectually liberate the chlorine of the salt.  Calespar,
braunspar, and fluorspar, ete., retard the chloridation
by absorbing a large part of the sulphuric acid produced.
Minerals containing arsenic, antimony, tellurium, scle-
nium, cte., increase the loss of silver arising from volatiliza.
tion.  Zinchlende requires long roasting to convert it into
sulphate. The subsequent process o}’ amalgamation is
similar to that deseribed with reference to the treatment
of free.milling ores, though the grinding process isusually
omitted or curtailed in the pan-amalgamation of roasted
ores.

CONCENTRATION.

A modern concentrating mill encloses a good many forms
of machinery by which ores are prepared for subsequent
metallurgical treatment.  The operation of concentration
and dressing is based on the difierence of specific gravit
of the mineral constituents of an ore, by virtue of whic
the minerals have unlike velocities in falling through
water or other medium. Water is preferably the separ-
ating medium,  The coarse crushing of the ore is done by
rock breakers, and the *“screenings ” or coarse stock from
the rock breakers is further comninuted by rolls or stamps.
But for this purpose rolls are preferable, inasmuch as
their use minimizes the amount of slimes incident to
crushing.

From the rolls the ore passes into the first (largest and
coarsest), of the serics of five revolving sereens or *“ trom-
mels.”  The trommels are either cylindrical or conical in
form. In the former class the conveyance of the **screen-
ings " from the delivery end to the discharge end of the
trommel is effected by the inclination given to the axis of
the trommel.  In the Iatter class this is attained by virtue
of the conical shape of the trommels, the screenings drop
through **spouts ™ into the jigs, which have sieves corres-
ponding in mesh to those of the delivering trommels,
The tromuiels have sheet iron receiving aprons into which
the orc falls after passing through the perforations of the
sereens.  Through these aprons the ore is delivered to
the next finer sieved trommel of the series.

The ordinary type of jig is a trough-shaped water bhox
divided into two compartments by a partition cxtending
part way down. In one of the compartments is a looscly
working plunger operated reciprocally. In the other
com})artmcnt isa fixed horizontal screen on which the:
sized ore is fed,

The strokes of the plunger cause a pulsation of water
through the sieve. !l‘hc ascendant current raises the
mixed particles, which, in their descent through the water,
arrange themselves in layers,

The sonting of the *“equal falling ™" minerals takes place
in a series of inverted pyramidal boxes called ** Spitz-
kasen.” Water is brought to cach compartment from
above by a pipe, which; ﬁisclmtging the water downward
against the bottom of the box, produces an ascending cur-
rent.  This ascending current prevents the deposition ot
the lighter particles, which are conscquently carried over
into the next box of the series. These boxes are so
arranged as 10 causc a slowly flowing current throughout
the series. -

Where the system of hydraulic classification is more ex-
tended,  series of boxes is used under proper conditions.
as to size, velocity of current produced, &c., for the:
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separation of the sands,  From these boxes the slimes
retained in the current go to the slime classificators.

Whaen jigging is not practicable, on account of the ex.
treme tinencess of the slimes, the pulp is worked on round
tables, buddles, percussion tables, Triumph & True Van-
ners, &c. A sizing is cffected by these machines,  The
largest particles (specifically lighter), being acted upon
more readily by the flowanyg water, ate carnied down the
inclined planes and pass away as talings, while the
smaller (specifically heavier) particles remain as coneen-
trates.

SMELTING,

Argentiferous lead, and other base ores, conceatrated
and unconcentrated, are smelted in water jacket blast
furnaces of from 30 to 60 tons eapacty per day of 24
hours, with reverberatory furnaces for rasting or suatung
refractory ores. The fudd used 15 charcoal or cuhe, ur a
wmixtare nfhoth. The consumption of eharcoal, when used
alone, is from 20% to 25", of the weight of the smelting
mixture, and that of nused fued from 15, to 20°%,. The
waste in charcoal amounts to abont 1225, Oue cord of
ordinary pine will make from 400 lbs. to 450 lbs. of char-
coal.  The fluxes commonly required are silica (quartz,
sandstone, &c.), limestone and iron ore.  Some ores have
to he roasted and melted into & matte in a reverberatory
furnace, before being smelted in the blast furnace,
while others, such as carbonates of lead, and lead
ores associated with a suflicient amount of onide of
iron, &c., can be smelted without flux or preliminary
roasting and matting.  When ores are obtained from many
different mines, combinations can be made that will re.
quire no foreign tlux,

Under the most favorable conditions as to ore, fluxes,
fuel and labor, the most docile ores may be sinelted for
from $3.00 to $4.00 per ton;  but under unfavorable con.
ditions may run as high as $18.00 or $20.00 per ton.

WATER T'OWER,

The Treadwell Mine, Douglas Istand, Alaska, is said
to have the largest quartz will in the world. Al the
machinery, consisting of 240 stamps, 96 concentrators, 12
ore crushers, &c., requiring about $00 horse power, is nn
by a single wheel seven feet in diameter, under a head of
about 500 feet, making 235 revolutions and using 630
«cubic fect of water per minute through a nozzle 3.31 inches
in dizmeter; with a g-inch nozzle this wheel will work up
to 735 horse power.  Perfeet regulation is afforded by the
use of a deflecting nozde operated by a hydraulic gover-
nor. The nozzle is about 4 feet long with a ball joint at
the butt end, and to the discharge end s :\u:\c{wd, b
lever connections, an automatic hydraulic regulator, which
varies the amount of water applicd to the wheel as may
be needed to adapt it to varying loads—a device which
affords a peculiarly simple, sensitive and satisfactory regun-
lation. With such an arrangement, and in such a loca-
tion, the advantage of water power is conspictous,  Thus
the wheel above mentioned weighs but 800 ths., and the
entire equipiment, embracing shaft, boxes, driving pulley,
&ec., only abou: 4,000 pounds. On the other hand, a
steam machinery plant, to give the maximum capacity of
such a wheel, would not weigh lessthan 200 10ns, and the
expense of running such a plant wonld he almost hnmeas-
urably greater

LOW GRADFE ORES AND WATER POWER.

The Star Mining and Reduction Co., of Fresno County,
California, furnishes a good example of low grade con-
centrating ores worked by water power.  This company
has a lode 1350 feet wide, with thousands of tons of quartz
on the surface, carrying galena in bunches, stringers, &c.,
and worth from $10.00 to $20.00 per ton in lead and
silver,  This ore is concentrated to about 60 lead, 60
oz in silver, and $3 to §4 in gold, at a cost of $1.25 per
ton for mining and transport, and 50 cents per ton for
concentration,

The plant consists of one mammoth Blake Crusher,
Cornish Rolls, screens of dificrent fineness, German jigs,
&c., in a building 136 by 6o feet, 68 and 45 feet high,
stone foundation. ~ The ore is conveyed from the mine to
the concentrating mill by means of a Halliday Wire "Cram.
way 7,000 feet long.

Tae capacity of the concentrating works is 125 tons in
24 hours; and the building and machinery are so arranged
as to permit of this being doubled,  The total cost of the
plant was $40,000.

ELECTRIC TRANSMISSION OF POWER,

It has been only about two and a half years since the
attention of mine operators was first called to the practi-
cability of electric transmission of power,and the advan-
tages of substituting, by this means, water power for steam,
where water power can be had within any reasonable
-distance; and where the conditions were such as not to
admit of a direct application.  Great interest has been
awakened in this subject, and rapid progress made in its
development, as the following examples will show.

The Roaring Forks Electric Light and Power Co., of
Aspen, Colorado, affords a very interesting application of
water power to the Eroducxion of clectric energy, and the
convenicent and profitable use made of it in mining opera-
tions. This was one of the first attempts, on a scale of
any magnitude, to operate the various wmachinery ve-
(ﬁlitcd in mills and mines by clectric transmission, and
the success that has attended the venture has attracted
widc attention,

The power plant consists of cight 23inch Pelton whecls,
1,000 revolutions, 820 feet head.  Capacity 175 horse
Fowcr cach wheel. Total horse power 1,400. ~ Single
ine of pipe 500 fect of 16 inch and 3,500 feet of 14 inch
diametcr pipe.

The power is made to conform to the requirements of
the machinery run, by the use of reducing tips, so that
only as much water is applied to the wheels as s neces-
sary to run the machinery to which they are attached,
Bach whesl runs a separate dynamo, the connection being
made by belt direct.

Close regulation is afforded by means of deflecting
nozzle. and hydraulic governor attached to each wheel.
The station is running 120 arc lights of 2,000 candle
power cach; also 2,000 incandescent lights 16 candle
power each, distributed over an area of some ¢ wiles square,
and used for dighting streets, hotels, stores, private resi-
dences, &c., and in the mines, unlls, and sampling works
in the vicinity,

The cleviric power plant consits at presemt of vne 6o
harse power Sprague Motor, amd six 20 horse power
Sprague Motors, which fumnish power to underground
pump, hoists, tramways, sunphing works, &c., at distances
varying from aue to two miles from the station,

The wheels weigh about go 1bs, cach, and ncluding
shafting, pulleys, boxes, gates, nozzles, &c.) the propor-
tions would be four and a half pounds of material to every
horse power developed,

The relative propetion in the best type of steam plant
would be from 400 to 500 pounds of matenal to every
horse power.  This plam has been in operation for more
than a year and works in every way satisfactorily.

FHE ASPEN MINING CO-,,'COLORAIJO.

Capacity 200 liorse power, transmitted three miles;
running pump, hoist, tramway, &e.  Started up about
June 1st, 1890, Reports entirely satisfactory.

CAROLINE MINING CO., OURAY, COLORADO.

Two Pelton wheels; capacity 400 horse power; head
525 fect.  Power transmitted” three and a half miles
through two strands of 00 wire, ground return,  Machinery
to be operated, 1 Knowles pump, 750 feet lift, 30 horse
power hoist, 100 ton concentrating mill, 1 sawmill,
ECONOMY OF WATER POWER AND RLECTRIC TRANS.

MISSION,

The Dalmatia Mine, El-Dorado Co., Cal.,, owned by
a Londun sydicate.  The vein is a huge mineralized dyke
of porphyry with quartz scams : and is opened by tunnel
and shafts” which cut the ore body 200 feet deep. A
crosscut 190 feet long has not reached the wall. The
ores are mined by contract and delivered at the mill for
7% cents aton,  This is made possible by reason of the
large bady of ore and its luose character,

The will is equipped with three Huntington mills,
crushing 25 tons a day cach, and 10 stamps, crushing 25
tons a day, making the capacity 100tons in every 24 hours.
The ore is mined and milled for 50 cents a2 ton. This
economy in the working of the Dalmatia Mine ores is
due to the fact that this property enjoys the distinction of
being the first quartz mine in the state run by clectricity.

The plant consists of 1 Pellon wheel, 7 foot, using 400
miners' inches of water under 11244 feet head.  One elect-
ric generator of 126 horse power connected with Pelton
wheel two small wires to mill, one mile away, connect
with clectric motor or dynamo in the mill.  From pulley
or dynamo a belt carries the power direct to main shaft,
The company are going to connect another 20 stamp with
the same wires, and runit with the surplus power, making
their capacity 150 tons a day.

The mill has a complete electric light plant, with tur-
bine wheels, etc.

A 30 foot fall will drive a dynamo, and the same water
can be used continually as it lows down the river.  In
this way power can be ‘made on any stream to driwe all
the mills within miles.

The electric transmission of power reduces the cost in
cvery instance. It allows the placing of the mill in any
locality. It overcomes the difficulties attending the
operating of a mine where wood and water are scarce.
It aves all the expense ‘of water for bailer, and fuel for
heut, cte.  There is scarcely any limit to the possibilities
attending the use of clectric power in mining.

Mine Discipline.*
By Prrek Hokmer, Essgs, Da.

In reading the accident reports of the Mine Inspector,
from year to year, you will see that they treat principally
of carclessness.  You will see, almost from the beginning
to the end, that the accidents are caused by lack of dis-
cipline and the carelessness of cither the miner, the driver,
the trapper, the fire boss, the superintendent, or the
operator,

In most of our mines there is little or no system of dis-
cipline, and I consider it a reproach to the mining industry
that so little is done to strictly enforce the rules and regu-
lations and thereby to better the condition of the mines.

Some of you, no doubt many, will say, ‘“that is not
the casc at our minc. We have a set of rules printed
and framed and hung in the office or at the pit mouth,
and every man geceiving employment is requested to read
them. We have plenty of supplics on hand at all times,
and our mines, in regard to ro:urs and ventilation, are in
good condition. What lack we yet?”

Let me ask you, friend, would not the general condition
of your mine and its discipline make a very poor picture
in the cyes of a shrewd observer?  Are you not deceiving
yourself into a false scnse of security ?

The word discipline, in a gencral way of s
covers education, training, and government, an
forcement by correction or punishment.

*Transactions of the Western Pennsylvania Mining Institute.

king,
its en.

v

Let us consider these points bricfly,  Education is one
of the principal means of discipline,  As mining is a
science, it should be learned in its different branches by
all, from the boy at the door to the engineer dranghting
the plan of the wine, and the more educated, practical
men you have the better results you will obtain in operat.
ing.  When you show men how they way obtain the besy
results with l?w least labor, and insist that they do so, you
have made a long step toward good discipline,

Again, training is very important. A mule may he
ever so well broken to ontstde work, but when he is taken
into the mine, you witl have to train him overagain before
you can haul coal with lum, 1t 1s just so with a man.
Let him be ever so good a worker, yet he will have to be
trauned tu nune coal, to set posts, to lay road, to watch
lus slate, and handie hus tamp carefully in gaseons mines,
Upon the last wuch depends, and good discipline is re.
yuired 10 accomplish it

One of the mast diflicult duttes which a mine boss has
is the govermng of the ming, and 1t s often the case that
a man who holds a first-class certificate cannot govern
men at all,

We often see in familics around us that a man who can.
not govern lumself seldom has obedient and well-behaved
children, and things about his house generally show the
lack of firm management. '

It is just so with a mine.  If the government 1s good
the mine boss and the other officials will be respected and
their orders obeyad and the mine will be in good
condition because the men will have an interest in its
suecess. :

History tells us that a well-disciplined army will put to
rout and overcome double its number of undisciplined
soldiers.  So in a mine under good discipline much more
work will be accomplished than in one that is not well
governed,

Even under the best discipline rules will sometimes be
disobeyed, but generally kind words and a request ot to
do it again, or at most, a good firm lecture will he sufic
cient to keep things in order. On the contrary, under
poor discipline, cursing and swearing and discharging the
offender will often only aggravate the tendency to dis
obedience.

1 do not mean to say that kind words and requests will
always result in good discipline.  Sometimes it becomes
necessary to inflict punishment, but in such a case it should
be well thought over and never be done hastity, and only
when it is necessary to show that you mean what you say,
A boss should be careful to say just what he means, and
not, as is often the case, say one thing to-day and another
to-morrow, showing that he is as changeable as the wind
and hardly has any will of his own.

1 have thus fargiven a brief definition of mine disciphne
and 1 hope suggested some thoughts, on which sowme of
the abler members of the Institute may write more fully.
I will now compare two mincs, one having good discipline,
and the other poor, or none at all.

When you visit the first mentioned mine, as soon as you
come as far as the tipple you will see that ceverything is
kept in good order.  You will see no rubbish Tying about
the place.  The suﬁplics on hand will be all sorted amd
kept in order and the tools in the proper place, and you
can see right away that matters are well regulated as far
as the outside is concerned.  When you center the mune
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. you will find everything, including the roads, drains, and

rooms, in good order, every one busy and the miner care.
ful and obedient to all the orders of the mining boss. I
you ask the mine boss a question he will answer you
promptly and corsectly, for he knows alt about his nune
and the working places of his men,

On the othcrlinnd where there is poor discipline vou
will sce at once by the way things are lying about that
there is no good housckeeper lglzncrc, and 1f something
should go wrong, you will see the men hunting aroun for
their tools, and one will say to another, ““Where did we
use them Iast 2 and if any one knows, they will find them
in that place if they have not heen stolen in the mean.
time.  This is a very costly way to keep things, as the
time keeps goirg on, :

You will usually find the mine boss outside and when
he sces you coming he will make a show of his authority

| by bossing his men about necdlessly, but the men huow |

him and do not mind him, e will have 2 great deat 10
tell you of what a x%ood man he is, but as you go into the
mine {our eyes will tell you much more. f

Perhaps you will meet 2 man, we will say the read: |
man, he will ask the boss, “Did you sce anything of
John2” The boss will say, *No, I did not.” ~ Aficr a |
little you will meet John, the helper, and he will say, |
“Did you sec anything of Mike?” The boss will say, |
1 saw him a little while ago.”  John will say, ““I have
been hunting for him most of theday,”  I'might say much
more in this line, but the most of you have scen the

icture before as there are miany such mines in Westenn
*ennsylvania.

Now some one may say, I have tried hard to have good
discipline at my mine, but failed. My friend, let me
whisper one thing in your ear.  Start with yourself, con-
trol {oursclf, govern your temper and sct a good example,
and [ am surc you will succeed. A good motto comes 10
my mind, and thatis: ‘‘ Be sure you are right and tiea
goahead.” Davy Crockett, the author of these words,
was 3 poor hunter and trapper, but by energy and the

ractice of this motto became a member of Congress
Fellow heaters, if we only had plenty of Davy Crockets
as mining bosses, with his motto of zei sire they were
right before they began anything, and with energy to push
it ahead when they did begin, the science of mining would,
he far ahead of what it now is, and the poorly disciplined
mines and minc bosses would be few an('l,ofgr tween.
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Our Portrait Gallery.

——

[\ series of portraits and biographical sketches of Canadian mining
engineers, mine i <, ists, explorers, etc.]
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The Late H Swift, Underground Manager at
Sprinzheiﬁr{':olliery—xilleff February 212‘

The late chry Swift, Undcrﬁround Manager of the
Springhill Collieries, was born at Bickerstaffe, Lancashire,
England, in 1850. He met his untimely death in the
faithful discharge of his official duties by the colliery ex-
plosion on February 21st. By this terrible mining
disaster, 124 of the men and boys employed in the pit at
the time under Mr. Swift, were either killed by the ex-
plosion or suffocated by afterdamp.

Mr. Swift was a self made colliery manager. The chief
industry of his birthplace was coal mininf; his father was
engaged in mining, and his death, when Henry was about
cight years old, made it necessary that his sons should
support theie widowed mother. “ The opportunities of
young Swift were limited. 1e attended, for a brief
period, the National School at Bickerstafle, where he ob.
tained an elementary training, which developed within
i a taste for knowlet!gc that, in after years, he lost no
opportunity of improving. At twelve years of age, he
cntered the employ of the Ramford Coal Company. This
Company operated several collierics in Lancashire, leased
from Lord Derby, father of Lord Stanley of Preston,
Governor-General of Canada,

When about eighteen years old, Mr. Swift was eme
ployed as chain.runner in No. 10 shaft, which took fire.
In this emergency he distinguished himself by his coolness
and courage, in vain attempts to extinguish the'fire,  He
stood at his post, up to his knees in water, till ealled out
by the Inspector of Mines. One of the companions of
his youth, Christopher Hargreaves, who was with him at
the fire . “o. 10 shaft, was also employed under Mr.
Swift as underground manager in No, 2 slope at Springhill.
They were firm friends, and to Mr. Hargreaves the
Review isindebted for these reminiscences of Mr, Swift’s
boybund,  For some time after this event, Mr
Swift was engaged in the sinking of shafts at
varions places, until, at the age of nincteen, he cross-
ed the broad Atlantic to engage in mining on this
conhnent.  With several young companions he took pas-
sage an the steamship City of Brooklyn to New York,
After their arrival they proceeded to Pennsylvania, where
Mr Swift worked as & miner in the anthmacite mines.
He ~wr tired of this, and removed to Maryland, and
shortly afterwards to Pictou County, Nova Scotia. There
fie alws worked as 2 miner for several years

Atmat 1874, Mr. Swift came to Springhill.  He first
workedd as a mirer, and then as a shiftman. He worked
hard, and by dint of clo. ¢ application to details, mastered
his liisiness, and won 1" good upinion of his supceriors.
He was promoted to th> position of overman, and had
charge of No, 3 Slope.  Next he wes clevated to the

aasition of underground manager under Mr. Hill, whow
e sueeeeded in April, 1890, Mr. Swifi was a plodding
stwient, aat was well read in mining subjects,  His
Wi Joarnals were preserved and substaatially bound.
He was cmincml{ micthodical and practical, and fre-
qu-mh contributed tothe columnsof mining journals,. A
posthumaus letter from him signed “H. S,” appcared in the
Maich number of the Colliery Engineer relating the ex-
petience of a sulphur man with gasand damp. Mr. Swift
was most active, and up o the time of his death spent the
greater portion of his time underground every day.
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esteemed him highly as & warm hearted fiics

HENRY SWIFT, UMNDERGROUND MANAGER
AT SPRINGIILLL.

THE LATE

Same idea of the responsibility devolving upon the man-
ager of the Springhill Collizries—ihe largest in Canada—
may be conveyed, when it is ramembered that the daily
output averaged 2,000 tons, aad frequently exceeded that
quasaty.  From 1,300 to 1,400 men and boys are em-
ployed.  To superintend such extensive operations and
cottrol successfully such 2 small army of workmen,
requires more than ordinary administrative ability.

Mr. Swift manifested a deep interest an the welfare of
his workmen, and was ever ready 1o lend a helping hand
1o an ambitiousyoung man. A few days hefore his death,
he presented to the library of the Miners’ Lodge anumber
of books on ventilation, the nature of gases, and other
subjects of interest to the wen.  When the Board of
Examiners for Colliery Officials was established, Mr.
Swilt was one of the first to apply for a centificate of
competency as underground manager. which he obtained
after 2 most satisfactory examination, e was recently
elected Vice-President of the Nova Scotia Institute of
Mine Officials. ‘

Mr. Swift was marcied at the Albion Mines, N.S., in
1871, to Miss MclLcod H1is wife and five children
suevive him, e was a member of the Masonic order,
by whom he was buried with impressive rites, * Mr,
Swift was amember of the Presbyterian church, and for
many years was sccretary of the congregation, e whs
appointed a Justice of 31 )
ernment about ten years azo.  fle teok an active part in
the formation of a Relief Fund for the henefit of sick
and injured warkmen, of which saciety he was president.

He was a man of broad sympathies, and though heled a |

busy life, did what he could for those who were wifortun.
ate. His untimely death js deeply mourned by his em-
ployers, whom he faithfully served, and by many who
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THE TOWN OF SPRINGHILL FROM THE COLLIERY.

The Prussian Fire-damp Commission,

Following is a summary of the report of this Commis.
sion, which was appointed to enquire into the causes of

-1.mine explosions, more particularly in regard 1o the ex-

plosiveness of coal dust te=

Results of the Newunkivchen Experiments.—Contrary to
the English and Freach experiments, which had only
“been carried out in narrow tubes or pipes, the German
Commission made an cndeavor to cffect its experiments
under circumstances analogous to the practical workin,
of the mine, The seat o§ the experiments was a hori-
zontal gallery, 5tm. in length, 1°72m. in height and
1°20m. in breadth.  The middle of the gallery was im-
proved by elliptical iron bands and and lined inside with
wood ; one end of it terminated in a solid mass of masonry,
and the other extremity remained open. A small per-
pendicular gallery of the same transverse dimensions
was afterwards added, for the carrying out of a few iso-
lated experiments.  Inside the masonry were care-
fully laid in different directions seven cast iron pipes,
and a captive blower in the Koaenig mine furnished the
natural gas which was required cither in a pureor in a
mixed state.  In proportion as the experiments advanced
fresh questions presented themselves, so that at the con-
clusion of its labours the Commission was still unable to
pronounce definitely on all points; nevertheless, certain
cssential conclusions were  established with sufficient
clearness to allow of a solution of the principal (&ucstion,
and the way pointed out which must be followed in sub.
sequent .experiments that may be undertaken to set at
rest still remaining difiiculties.  The principal results of
the Neunkirchen eaperiments have been summarised in
the following manner :—

1. With ordinary air all coal dusts are absolutely with-
out danger in presence of a naked light.  This harmless.
ness still remains, even with 4 per cent. of CH in the
atmosphere, although if the coal dust be raised in clouds
a considerable clongation of the flame is perceptible,
With mose than 4°5 per cent. of Cil,, and with certain
sorts of dust, the presence of a naked light causes an
explosion ; and with 5 per cent. of CH, the explosions
are incomparably more violent than with 6 per cent. of
CH  without dust.

2. In an atmosphere free from gas, the firing of a gun,
charged with ordinary gunpowder (230 grammes) and
with a tamping of clay, praduced a length of flame from
3 to 4 w.; with a tamping of a mixture of rock and coal
dust the flame increased to 5 m. in length, and with a
tamping exclusively of coal dust from 9°50 m. to 16 m,,
according to the quantity of coal used. 'The nature of
the coal dust appeared to have but. little influence on the
length of the flame.

3. The presence of coal dust within the radius of an
explosion greatly increases the force of it, and with cer-
tain sorts of dust an cxll)losion may result even inthe
absence of firedamp.  The coal dust found in closest
proximity to the flame showed particles of coke on its
surface; and sometimes cakes of coke, whilst the amount
of volatile gases in the coal dust was greatly diminished.
The degrees of fineness .of the chemical composition of
the coal make themselves felt ina remnrkabﬁcomanncr,
and during the experiments it wag found that (a) coals
containing Jess than 10 per cent. of volatile matter are
almost “entirely free from - danger, and clongate the
flame but a very few metres; (4) coals consuming from

10 to 16 per cent~ of volatile matter clongate the flame

to 25 metres ‘and perhaps further; {¢) smith coal, con-
taining from 16 to 24 per cent. of volatile matter, resulted
ih a flame, which-in the gallery, extended as far as the
coal dust had been scattered, and caused an explosion,
provided the dust contained a sufficient amount of gas;
gas. coal; “containing from 24 to’ 32 per cent, of
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volatile watter, -yiclded & fess Iength of flame; but,

which, however, ‘extended as far as the dust, if the dust

was sufficiently fine; (¢) gas coal, with more than 32 yer

cent. of volatile matter, causes elongations of the flawne

only 20 metres in length, except in the use of artificially

gnc dust, when the flame then extended as far as the
ust,

These results consequently refute the opinion that has
hitherto been generally held—that only coals containing
at least 30 per cent, of volatile matter could furnish in.
flamunable dusts, and that the inflammability was in pro-
postion to the amount of volatile matter. cse experi
ments also prove that a much smaller quantity of dust
than Messrs. Galloway, Mallard and Le Chitelier sup-
posed necessary, will cause scrious danger.  Prior to
these experiments being undertaken, it was lhou%‘ht that
in order to cause an explosion there must be 1 kilo. of
coal dust to & cubic metre of air.

4. In reality, there are but very few coal dusts {those
of the Pluto and New lserlohn mines cxcepted) which
arc dangerous of themsclves ; it is when there is a certain
proportion of firedamp present, cven 2 to 3 per cent.,
that the great majority of coaklust become innminently
dangerous.

5. Coal dust is not inflamed in an atmosphere free
from gas, but if the atmosphere contain from § to 6 per
cent. of firedamp, combustion takes place.

6. The action of violent explosives on coal dusts
and firedamp is much less than that of ordinary gun-
powder.

7. Coal dust may be fired when blasting the mine, as
well as by an explosion of firedamp.

8. In damping coal dust, the danger of inflammation is
not entirely removed unless the latter is damped by a
weight of water equal to about half its own weight.
These results have been confirmed most evidently by the
experiments made at Chatham in 1882 and 1883 by the
English Commissionon Accidents in Mines, also by the
results obtained quite recently (1885) by the Mines De.

artment of Saxony in the experiments made at the

rickenberg shaft, No. 1 (Zwickau), where about 100
sorts of coal dust were experimented upon.
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Annual General Meeting of Bell's Asbestos
Company, (Ltd).

The third ordinary gencral meeting of Bell's Ashestos
Company, Limited, was held on February 24, at the
Cannon Street Hotel, London, E.C., Mr. John Bell (the
chairman of the company) presiding.

The SECRETARY (Mr. R, Lauder McLaren), read the
notice convening the meeting 3 the report and accounts
were taken as read.

The CHAIRMAN said ¢ Gentlemen, I will just make a
few observations upon the leading items in the accounts.
The bills receivable are stated at £10,273 ason December
31, since which about three-fourths of them have fallen
due, and, as a matter of course, have been paid. I say
as a matter of course, hecause they would not be kept in
their position in.the accounts next to the cash—the
would not be allowed by the auditors to be so kept—if
there had been any dou?)l with regard to them. Al of
you who have any experience of the auditing of Messrs.
Cooper Brothers & Co. know perfectly well that all such
things as allowance for bad and doubtful debts, writing
off for plant or stock, and so forth, arc always strictly
and severely attended to. A very full allowance has been
made for bad and doubtful debts, and, therefore, the
£31,723 that you see there is as good as the bills to which
I have just referred.  The stock has grown during the last
year, from two causes:  We made some purchases in ad.
vance of our requirements, which we considered of a very
advantageous nature for the company, and the decline in
the trade mentioned in the report has caused an accumu-
lation of stock ; but everything that may be called old
and obsolete—and we have very little—has been put
down at nil.  You may take it that the general principle
is that the stock is valued simply at cost price. I never
saw a safer figure in the assets of any company than this
£51,599 in the balance-sheet placed before you to-day.
With reference to buildings, plant and m:tchinery, fixtures,
and so forth, you will rccollect that when this business
was taken over by the company it was stipulated that the
plant and machinery were purchased at the price at which
they stood in the books of John Bell & Son, subjcct to an
independe. ¢ valuation, and an independent valuer esti-
mated them at double the amount, or thereabouts, at
which they were taken over by the company. (Hear,
hear.) That was due 10 the severe writing down which
had taken place for several years previously, and that
same scverity in writing down has been continued since
the formation of the company, and, thercfore, that item
of £6,837 may be taken as a very good asset. (ITear,
hear.) The ashestos estates in Canada were purchased
by the company from John Bell & Son at the exact price
at which the firm had acquired them, and that fact, as it
was a magnificent purchase by the company, was part of
the consideration for the good-will paid for that firm.
The mines at the present day are worth vastly more than
the sum paid for them and the total goodwill put
together.  (Hear, hear.)

have never considered it my duty to enter into news.
aper discussions ahout the affairs of this company; 1
have always considered it to be the reverse of my duty.
Therefore, I have not seplied to various criticisms made at
different times, but .have been rather inclined to let
calumny die out.  But in deference to the wishes of many
of our best friends, and especially of many of our best
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 customers, T have something to say to-day, and some very

lain things in the way of pointing to what lies at the

ttom ot the decline in our trade during last year.
(Hear, hear.) A year it was my duty to lay before
you the system on which we follow the very common
practice of giving gratuities to those who have the practi.
cal handling of the goods we scll. T told you, in words
which ¢ould not be honestly misunderstood, that we had
never given a penny to any man to cover inferior quality
or shortness of weight or measurement ; that in no sense
or degree had we ever corrupted any man by a bribe or
inducement to do wrong.  (Hear, hear.) You gave your
sanction to our action in this matter, and very soon after
the First Lord of the Admiralty stated in the House of
Commons, in teply to a question, that the name of our
company had, on this account, bheen removed ‘from the
list of contractors to the Admiralty. If we had been
asked whether we had anything to say for ourselves, we
should have been able to reply that during our ten years'
dealing with the Admirlty we had never given a penny
to any scrvant of the department, that no mark stood
against us for failure of our material under any citcum-
stances, and that we had never been wanting as to weight
or measurement to the extent of a single granune ou miili-
metre. (Hear, hear.) We could have added that the
most important forms in which asbestos is used in, the
navy had been first designed and worked out to practical
use by us, at great cost of time, labour, and money. No
such ‘question, however, was put to us, and, as was not
unnatural, the belief became general in the public mind
that such a denunciation in the most public place in the
world, in language of marked severity, by a person of
high position and responsibilit‘y. was the result of an
official investigation by means of which we had been con-
victed of corrupting })ul)lic servants, It suited and still
suits the purpose of previously very unsuccessful trade
rivals to propagate and foment, by many devices, the im-
pression that we are not as honourable traders asthey, A
certain section of the so-called financial press had been
useful allies of our trade rivals in furnishing specially
dished-up articles and paragraphs which zealous commer-
cial travellers have brought under notice in thousands of
places where, but for their cflorts, such papers would
never have been heard of.  Set going by so powerful an
authority as the First Lord of the Admiralty, the cam}
paign against us became fashionable, and gained strength
as it proceeded, The sowing of wicked calumny broad-
cast became easy of accomplishment, and has been
fortunate in achieving such success as all efforts on the
part of its chief promoters to rival us in the excellence of
our manufactures and in the success of our trade had
utterly failed to attain.  We have to own that what fair
competition could not do, persistent detraction in private
and in public has accomptished, the result being that dur-
ing the past year we have lost a large amount of trade. I
shull endeavour to show you, not by dry reasoning on
abstract principles, but by an appeal to your own every
day experience, that to point to this company as some-
thing out of the common, and to make up against it a
charge of bribery and corruption, is outrageously unjust,
and I hope to leave on your minds a conviction that hav.
ing stood so well as we have stood, the heat of the first
onslaught, we shall eventually come out of this contest
chastened, but not v:mquis!m , tnd that we shall regain
our former hold of the first position in our trade, which,
though it has bieen shaken by the events of the past year,
no one has yet been able 1o wrest from us.  (Cheers.)
Thus, I shall hope to justify the belief expressed in the
report, t;mt the decline in our trade will not be permanent.
{Cheers.

[ have declared to you, but let me, by repet i, em-
phasise the declaration, that we have nevergives  penny
to any man to cover defect of quality, or short weight or
measurement  No mar s ever ventured 1o say that we
have, though therc a1, ..use who would give much to he
able to say so. True, we bow to the rule of * hack-
sheesh,” as it is allowed to prevail in all countries, and
among all sorts and conditions of men. It is not cnough
to say nonc are too low for it ; we must also say none are
raised above it. Bribc?; and corruption are not so
allowed to prevail ; the humblest despise them as sin-
cercly as the highest.  But gratuity giving in an infinite
variety of forms, though nowhere commended, is every-
where practised without reproach to him who gives or to
him who receives.  (Cheers.) Take an instance or two,
A railway porter secures for you, to the exclusion of
someone else, a comfortable corner seat and gets sizpence;
but the man opposite to you has given somebody half-a-
crown so that he may travel first-class at third-class fare,
You have given an unlawful gratuity, which cannot be
defended on abstract principle 3 but nobody accuses you
of bribery and corruption, as they rightly do the felfow
opposite you,  The good sportsman, respected merchant,
estcemed  director of the great railway and steamship
companics—even a noble lord (if he be not onc of the
Admiralty)—when he sclls a horse gives a sovereign—
sometimes more —to the groom of the buyer.  Why does
he give this unlawful gratuity if he honestly believes the
animal to be ail that he has described him to be? Why,
he follows a custom, and he feels himself safer in doing so
than he would if he kept the money in his own pocket.
Who drcams of accusing him of bnbery and corruption?
In the shooting season the moors of Scotland are crowded
with directors, managers, supetintendents, and all sorts of
people who can influence or give out orders, They are
not on the moors at their own expense, Luxurious yachts
career over the seas filled with such men, also not at their
own expense.  Here is a vast use of what, strictly speak-
ing, is undue influenc . to gain a trade object. But who
calls it bribery and corruption? Who ever proposes to

_ to make

strike his host's name from a list of contractors because ol
it? Yet,if [ give a weekly-wage earning mechanic 3
couple of sovereigns to help him to afford his family
summer holiday at Blackpool or Marpate, u %0
your eyes and out comes the Pecksniffian howl—( au§ .
tet)-—-tﬁdt\u bribery and corruption.  Your solici.
tor—I know my fnend Mr, Stibbard has always
been one of the exceptions which prove the mle—Fels a
commission when he influences g:n \o insure your life or
pro&eny in a particular office, me bankers get a teturn
of brokerage when they employ a stockbroker to invest
our funds, Some great railway companies tip forward.
ng clerks to secure & preference of goods trafhc for their
lines, Makers of steam engines propitiate the man who
is to drive & new engine just laid down.  Even these re.
marks of mine will, in certain places, be favorably com.
mented on, or the reverse, according as we are liberal or
otherwise in purchasing copics of certain jowrnals for dis-
tribution. (&mghlet. ne more example in a region
where one treads with reverential care—the reﬁion of vigh
justice. When commercial conspanies go into liquidation,
1t often happens that an eminent public accountant is ap.
pointed Ly the court to carry on the business, and such
official manager finds that he has to fall in with this prac.
tice of gratuity-giving, or the business would cometoa
deadtock, He applies for and obtains the sanction of a
judge. This, of course, could not be if all gratuity-giving
for the furtherance of business was briberyand corruption.
(Hear, hear.)

I might occupy much more of your time in pointing
out scores of facts in your own everyday expetience,
showing * backsheesh,” which is universally admitted to
differ from bribery and corruption, is used throughout ail
%radesof society to further the ¢ends men have in view,

ut why dwell on what is in cvery man's conscience?
My point is not that gratuity-giving is right, but that Bell's
Asbestos Company is not different to other men, that we
are in the common swim, and that this fact must come 10
be acknowledged as a fact; and thus men will sce'that
we are more sinned against than sinning, and that as the
public judgment in regard to us regaws it balance we
shall recover the trade which has been, without due cause, -
withdrawn from us. Some of you shareholders in this
company are employers of labor, and are users of steam
power. ~ If you wish to do away with this system of
gratuity-giving, you must do something more effectual to
the purpose than transferring your account from us to one
of the opposition concerns, . You must go below the sur-
face, and recognise that this matter has its root in the
never-ending struggle between capitnl and labour ; thatit
is an outcomte oigﬁxe detenmination of every man to use
any power he possesses to get somclhinli beyond the bate
necessaries of lifc s and if you don’t like the form of it,
sct yourselves to provide a substitwte for it. It
is that substitute which the directors of this com.
pany are anxious to.find, and we are ready to
co-operate with any set of employers who will honestl
deal with this question on the human, not the Pharisaic
principle. Now, gentlemen, sharcholders in this com.
pany, do your part. Let noman in your preserice venture
to accuse this company of bribery and corruption § tear
the mask away wherever you meet it, and assert your
company as better able to look the world in the face than
any of its traducers.  {Applause.) Do this Loldly and
constantly, and you will soon have your dividends uver
20 per cent. again.  Let us now pass on to the Canadian
properties of the company. ‘The use of asbestos in the
manufacture of steam packing and as a non-conductor
various forms has greatly grown, and the consumption
has completely caught up the supply obtainable
from such mines as are in cfficient working at
Thetford and some less important outside places, but
no new applicatiun of the material calling for large cuan.
tities of it has come to light. For the present trade the
mines now in work can furnish what is required, and the
remunerative prices which have now become established
will sufficiently stimulate -production at these mines to
mect the [irowmg demand until some new use of asbestos
calls for larger quantities than can be supplied from the

resent sources.  We have not abandowed, as cenain
husybodies have alleged, our Bellmina and Hayden es-
tates. We have them in reserve, and when the growth
of our trade requires us to break into new ground, your
directors will not hesitate to do the work.  Meanwhile
we shall be content to make money quictly and safely at
Thetford. \We have made very important forward sales
of the estimated surplus of crude asbestos over our own
manufacturing requircments during the present year. [
am under engage.nent to the buyers not to mention quan-
tities or prices, but I may venture so far as to state that
these sales will, with ordinary good fortune in the work-
ing, give us a very much larger profit than has ever pre-
viously been obtained from ours or any asbestos mines.
It is true the effect of these sales will be somewhat waler-
ed by previous contracts at mnch lower prices, the fulfil. °
ment of which to some extent runs into the present year, -
It is also probable that the fact of there being a quantity -
deliverable by us at comparatively low prices has militated
against our obtaining so high a value as we should other.
wise have secured, I am, however, very sure that our
policy of dealing freely at the prices obtainable in the
natural course of our trade is the right policy, and we ;
have done so well in these present contracts that regret is
out of place, The income now heing derived from the 3
Thetford Mine places the value of that estate at a higher ¢
sum than was paid by the company for all .the properties 3
and goodwill of the business taken over. We are very;
desirous of strengthening the board by the addition of s,
member m the necessary experience and influence
im a real acquisition to the company; .. We want
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2 man whose knowledgé, experfence, and influence count
for something ai steant users, and a man who will be
satisfactory to our altered list of s‘mrcholdcrs. We are in
very full commumication with a gentleman of first-rate
commercial standing, and of the sott I have just described,
and T hope that we shall soon bz able to_make an an.
nouncement on this subject which cannot fail to be satis-
factory 10 the shareholders. In this matter the directors
have given special attention to the change which has
taken place in our list of sharcholders, Qur shares have
now passed out of the few hands in which they were held
in large blocks, and, instead of & trifle over 300 share.
holders to whom we allotted, we have now zhout goo
members.  This altered condition of our share list may,
and probably will, bring about important changes. One
beneficial change that we look for is that, as small share.
holders take more direct interest in their investments than
reat ones, therefore, the spread of your stock into man:
gands will strengthen the company in many ways and ad-
vance its trade. I now move: *‘That the report of the
board of directors and the audilors, and the financial
statement, submitted to the meeting, be, and the same
are hereby, approved, adopted and confirmed.  (Cheers).

M. T. B. LIGHTFOOT seconded the resolution. *

MR. ATKINSON asked a series of questions, which he
had had printed and circulated amongst shareholders at
the meeting. ) .

Mz. Louts Hinrscit asked if Mr. Atkinson was a shase-
holder in the companr . a

MR. ATKINSON.—] have & receipt for my transfer in
my hand,

Mg, HirscH. —~How many shares?

Mx. ATKINSON.—I have been sent by gentlemen who
have lost a lot of money over this company. (Cries of
' How many shares?”) T hold one share.” (Laughter,
and cries of *“Sit down 1”) That was presented to me
~-(laughter)—by gentlemen who have lost hundreds of
pounds by the shameful rigging of asbestos.

Mg, HirscH,~I have just been informed that Mr.
Atkinson is not a registered shareholder, therefore he
has no right at this meeting at all; certainly no right to
speak.  (Hear, hear.) I think it is a presumption.

Mg, ATKINSON.—I do not want to say an{ more.

Mg, HirscH,—You have said quite enough. I should
propose, Mr. Chairman, that you do not answer those
impertinent questions.  No registered shareholder desires
i them to be answered.

. The CHatrRMAN.—1 could not possibly answer a person
- who is not a shareholder.

Mg. Hirsc.—1 should })topose that the person be
requested togremove himself, or else we shall have the
unpleasant duty of removing him. ({‘* Hear, hear,” and
laughter.) It must be patent to every sharcholder that
persons who ask questions like this have not the interest
of the company at heart, (Hear, hear.)

Mz, RIDLEY here rose and said he would put the same
questions to the chairman. i ‘

Mg. HirscH hoped the chairman would take the sense
of the meceting before he answerad them,

The CHAIRMAN,—There is no difficulty in answering
them, as a shareholder has put them. The Chairman
then dealt with the questions seriatini, as follows :—*‘Is
it true that there is an action pending against Bell’s
Ashestos Company, instituted by Messrs. Ward and King,
ather jointly br severally, or any other Canadian mine
owner, for damages for encroachments upon asbestos
property?”  There is no action whatever ‘against the
company by any firm of persons named Ward and King.
We have had to enter an action against Mr. Ward to re-
move him from a portior of our property. It is a bound-
ary dispute.  Some people named Johason, who think
we are trespassing on their .property, commenced an
action against us. These are very minor matters—the
clann against us is in respect of ¢ ft. of land. (Laughter.)
We claim from Mr, Ward 22 ft. of land. We areradvised
that we are_sure 1o win, *‘Is it true that there is an
acton pending against Bell's Asbestos Company brought
by a firm in Aberdeen for damages for alleged “defective
maclinery or plant supplied or fitted or other causes?”
It is not true; nor has anyone else in Scotland com-
menced an action against us, ¢ Is it true that about 150
tons of crude asbestos, which has been valued at
about £40 a ton, has to be delivered at about
£20 a ton?” No; not a word of truth in it
11t true that about 350 tons of crude asbestos has to
be mined and delivered? or about £20 a ton this year?”
Yes 1 we have more than 350 tons to deliver ot £20, and
a very profitable price it is, too. (Hear, hear.) ¢ Has
lh_crc been any loss during the year ending December 31,
1890, on businesses at London and branches ? and, if so,
how much?” Noj there has been a profit.  *Will it be
necessary to spend any manev on the Canadian minesthis
year? and, if so, how m " Of course it will; we
speid money every year upo.i them, and cannot get the
stulf out without. (i’aughtct.) ¢ 1low much is expected
to be spent on new buildings in London or elsewhere this
year?”  About £15,000. ““Is there any. special ~reason
why the gaodwill, patents, etc., should be valued at
469,101 18s. 8., the same amount as inserted in the

sent such glowing reports res%ec'ting the Hatnhalli Gold
e

Mine related ‘to the Mr. Sheredan who is manager of
Bell’s Asbestos mines in Canada 2”1 n not believe
there is any relationship between the two Mr. Sheredans
referred to'3 1 have never heard of it

MR, ATKINSON was about to spéak again; but

Mgr. Hirscnt rose to order, and told him he ought to
be grateful to the meeting for allowing him to be there at
all. (Laughter.) ) .

‘The tesolution was then put, and careicd with one dis.
sentient—Mr. Ridley.

The CHAIRMAN moved the declaration of a dividend
of §s. a share, frce of income tax, making a total distri-
bution, with the interim dividend, of 1§ per cent. for the
year.

CAPTAIN A. J. BUrNEIT seconded the motion, which
was agreed to.

The retiring director, Mr. T. B. Lightfoot, was re-
elected on the motion of Captain Burnett.

The auditors, Messts. Cooper Brothers & Co., were
re-ap&imed on the motion of Mr. Bird, seconded by
Mr. Long. ; ’

The proceedings then closed with a vote of thanks to
the chairman, .

e & 4 e .

A New Process for Gold Extraction.

A new process for extracting gold from pyrites has been
brought out in South Australia, and patented in other
parts of the world. It consists in calcining the crushed

ites in & furnace at a low degree of heat, operations

ing exredited by Introducing a jet of gas containing an
excess of oxygen, into & hollow cylinder, in which the ore
is being roasted. The cylinder is made to revolve in the
centre of the furnace, at a slight .inclination from the
horizontal, so that as it turns slowly round, the pulverised
ore finds its way gradually from the upper to the lower
end. Within the cylinder are a number of smail flanges
for the pur of raising and carrying round the ore,
which, by this means, drops clear {from the top to the
bottom of the cylinder, and is thus exposed to the full
force of the jet of gas before mentioned. The ore is fed
into the cylinder through a hopper, and the lower end is
left open. ~ On the crown of the furnace is an iron retort,
which is charged with crude nitrate of soda wetted with
acid. Nitrate and hydrochloric acid are obtained, and
sulphuric acid from the sulphur contained in the pyrites.
These products are derived from the gases which are
stored 1 2 chamber constructe for the gurpose. The
retort has a curved pipe desce: ding into the open end of
the cylinder, so that the jet of gas plaK‘s full intoit. In
the working model made by Messrs. May Brothers, en-
gineers, of Gawler, the cylinder was § feet in length, and
the tiine occupied by the ore in passing through it, under
12 minutes, by which time the calcination was complete,
and the pyrites decomposed. The ore could then be‘at
once amaﬁ;nmatcd-with mercury, but the present plan is
to transfer it at once into a bath of agua regia composed
of the acids before mentioned. By allowing it to remain
in this bath for from 15 to 30 minutes, the gold is dis.
solved, and the liquor is next filtered through charcoal
which retains the gold, and the charcoal being placed ina
furnace the metal is smelted and recovered, -

Tt is claimed that the process will save g5 per cent. of
the gold z)mained’in thgtpyrites, and that the cost of the.
o;;,eralion will not excced 4s. per ton of pulverised ore,
which* cost includes interest bn the plant required. The
cost of a plant capable of treating 100 tons per week, is
estimated roughly at between £300 and £400. Hitherto,
by most of the on]inazptocesses, it has been difficult to
save more than 50 or 60 per cent. of the gold in pyrites,
o2 that if the patent saves even 9o per cent. it is a vast
improvement upon’ the methods commonly in use. Not.
otly is its advantage seen insaving 15 dwts. where only
10 was got before, but int the lower cost of the process, so
that 1 dwt. bf gold would about cover the cost of saving
15 dwts., whereas 2 would e required to recover the 10
dwts, Theinventor claims, as part of his patent, the
right to use any peroxide in'treating ores, and tq apply
the process to other metals besides gold. e is about to
experiment on the zinc vres, which abound in the silver’
mines at and around Broken Hill, and is sanguine’ of
being able’ to separate the zin., which, though valuable,
is mostly lost at present. He considers that the same

principle is applicable also 1o, the treatmont of copper

pyrites. .

. . B K &
The working model above referred to is capable of treat-

.ing about 30 cwts. of ore. per diem, and. the experiments

have been thorqughly successful. In fact, the inventor
and”his friends satisfied themselves by repeated e-peri-
ments_of the effective nature of the invention before tiicy
went to the expense of patenting it in ncarly ali the im-

rtant gold producing countries of. the worid.! It is
intended now to erect works in Adelaide on a large scale,

MINING NOTES.

Quebec,

The output from the Phosl?hate of Lime Compeny's
mine at High Rock duri ebruary was 580 tons. A
force of 375 men was employed. Mr. Walter*Yickford,
the superintendent, has returned from his visit to Florida.

Mr. James Cooper, president of the Ingersoll Rock
Drill Company, Mr. George R, Smith, have returned
from England, having succeeded in forming a company to
operate the Pearson property in the Templeton District.
Ditails of this company will be found in our company
column, ;

We would also 4i»=ct our readers’ attention to the for-
mation of the first English company to operate the asbestos
deposits of the Ottawa Valley, under the title of the
Templeton Asbestos Mining Company.

The output from the New Rockland Slate Quarry, at
New Rockland, for February, was somewhat less than last
year. About 150 men are now employed, but this force
will be doubled in a week or two. It is understood that
several important additions to the plant will also be made,

Mr, Mercier having gone to Europe without giving any
attention to the request of the General Mining Association
for the repeal or amendment of his obno.cious bill, a mieet-
ing of the Council of the Association has been called for
the 1st prox., to consider the advisability of having the
bill vetoed in the coming session of Parliament.

Ontario.

M. Francis L. Sperry, who has been with the Canadian
Copper Company since they began operations in the Sud-
bury nickel field in 1886, has resigned his position of
chemist, and is now located in Sudbury., He will devote
himself hereafter to advancing the mineral development
of the Sudbury region.

Manitoba and North-West Tertri-ories,

The Lethbridge Coa! Co’s pay sheets for last wionth for
the mines include 388 names, and for the railway and
workshops 398, maf(ing a total of 986 employes. The
total amount paid out in wages alone was over $50,000.
Several of the miners drew over $100 for the month, two
going as high as $117 each.  Besides the above the com-
pany’s bills to the merchants of the town for supplies
amount to about $15,000, ¢ ¢

British Columbia.
. Cariboo District.
The Waverley Hydraulic Companz of Grouse Creek,
have not as yet reached bed rock with their cut, but their

wash-ul)s improve as they get nearer the bottom of the
channel. - :

The Forest Rose, Taylor and Black iIack Companies,
on Williams Creek, have paid fairly well Jast year. .

In his annual report to the Minister of Mines, Mr.
John Bowron, G.C., writes: ‘‘ The opinion has prevailed
for many years among our most experienced miners from
California and Australia that,djudgmg from the formation
of the country, there existed, and ultimately would be
found in this district, immense obliterated river channels
traversing the country upon a higher level than the pre.
sent streams, which in crossing the former, in many in.
stances, received therefrom their chief supply of the
precious wmetal. The first of such ancient river channels
would now appear to have been discovered on the south
side of the South Fork of the Quesnelle River. A

- Chinese company working up Dancing Bill’s Creek, three

miles above the Forks (vide Mr. Bowman’s map), when
about a thousand feet from the Quesnelle River, and at
an altitude of one hundred and twenty-five feet above the

* stream, came to a"pitch off in the bed rock which they .

were unable to follow, owing to the quantity of water en-
counteréd. They continued working ahead as near on 2

GOLD MINING SUPPLIES.

The i)ri’qé'ipal depot in Nova Sco\ia, carrying the most
complete assortment of first-class goods, is

H. H. FULLER & CO.S.
41t0 45 Upper Water St., Halifax, N.S.- .

Our line, comprises .Explosives, Fuse, American and

so that pyrites can be treated \in. quantity.-, Amongst .
other advantages possessed by this process ase (a); the.:
saving in grinding the stone, as screens af 190 holes to the .
square inch are Tx.itc fine.énough, the desulphurising pro-"
cess efiecting all . that,is required on. that gradei (8) in
tregtjn;i sul;%idg:_ ores an excess of liquor is produged, dnd:

first year’s balanee-sheet, when it is stated by the board
that “the home business is declining?” The veason is
stmily this, not to go into. any question of goodwill on
the general business, which, everybody must- admit, 'is
woith «omething : the_position we occupy is that wee have

Erglish’ 811 and“Harimer 'Steel, Bar_and Bolt Iron,”
Steel Witc Hoisting Rope, Hemp- and “Manilla. Rope, .
- Rubberand Léather Belting; Minérs® Candles, Ojls and

¢states m Canada worth more than was paid for all the | is ayailable for “the ‘treatment of . other:stone condaining « .Iam;j)s,--')iihers’ Téo(s,‘?iaqhilfi;stg’;{g?qls; Blacksmiths’;,
;‘;"""“ )"‘"‘I‘ roperties” and ‘goodwill put together,. ‘e‘é\gy very fine or. “ flour.” gold; which cai® by*shis nieans"be| Tdols, ahd every requisite for the gold winer."
ause, 1 AR et . :

S agateni, . I

s the system of - tipping’ still contin R [STRNT
Sy ipping i "M H. FULLER: TQoo.. aeriid
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level as the grade to the sluices would allow. This
occurred some tén or twelve years ago, and they have
continued since that time to work into the hill witheut
finding bed rock. They use hydraulic pressurd in works?
ing ; tut as their water supply s limited, and the face of
their cut is now nearly two hundred feet iv height, they
wake but small headway, but are kiown to have been
taking out, with six men working, from five to cight
thousand dollars annually.  The operations of this com-
pany having for some years been watched with interest by
the white miners in the vicinity, and the developments
seeming to confirm their pre-conceived ideas of an im-
muense *blind® river channel in the hill, Messrs, Barker,
Polley, Bursill & Co. sank two shafts half a mile above the
Chinese Company, and back some fifteen hundred feet from
the river, behind the rim rock which forms the river bank,
and although not reaching bed rock, owing to the quantity
of water encountered, they ‘“und simular prospects to
those ohtained in the Chinese claim.  Sulswyuently, Mr
John Hepbur, of Victoria, located ground biluw the
Chinese, and in running in cuts developed similar pay
gravel inside the rim rock, which is regarded as settling
the question of a paying chaunel in the hill beyond a
doubt.  Messrs. Whittier & Pomeroy below, and the
Champion Company above, have also located ground until
there are nearly six miles of the chanel claimed.  Some
are of the opiion that the channel will ultimately be
traced to the Horsefly River, some twenty miles distant.
However that may be, it is generally conceded that there
amust be at least ten miles of the old'river bed. As to the
tichness of the pay, and consequent importance of the
discovery, I can only say it is estimated that the Chinese
Company are taking out at least one thousand doHars per
lincal foot of the channel so far as they have worked, and
as large river channels are usually very regular in the gold
deposits, further comments are unnecessary.”

Mr. Bowron's estimate of the gold yicld from alluvial
diggings in this district, is as follows : —

Barkerville Division, to the 15th Nov..$ 61,200

Lightning Creck Division, “ .. 38,000
Quesnellemouth, .. 26,250
Keithley Creek, ¢ . 62,000

Probable product from t5th November

to 31st December, say..ooooveee. 8,000

$195,430

The destruction by fire of the Government Reduction
works, last winter, had a depressing cffect upon the quartz
industry, but now that these have been rebuilt and in
operation again, the indicagions point to increased energy
in this promising ficld.

The Black Jack Quartz Mining Co. have during the
season prosecuted work on their mine; their shaft being
now down to a depth of something over 100 feet, and ex-
posing a valuable body of ore.  Their small prospecting
mill was kept running a good part of the time until stopped
by frost.  This company has taken another lot of sul-
phtirets to the test works, which is now under treatment.
A most satisfactory test of the ore from this mine was
made at * The Cassell Gold Eatracting Co’s Works,"
Glasgow, Scotland. From 360 pounds of ore sent a result
of something over $80 per ton was obtained; the ore
worked up 10 9o¥% of the assay value.  The advantages of
this company’s methaod is that no roasting is required, and
the company claim that in ordinary cascs ore can be
treated }or onc-fourth the cost of working by the chlori.
nating process, a circumstance which, if substantiated by
further working tests, means wealth to this district.

The Island Mountain Co. completed their ten-stamp
mill, to which arc attached four concentrators and an im-
proved rock crusher, and the machinery was put into
operation about 20th August, and was found to work
satisfactorily. Rock crushing commenced on 25th August,
and by 25th September several hundreds of tons were pat
through.  Some difficulty was eapericnced in getting the
silver plates to eatch the gold, owing to the presence of
some foreign substance coating the plates, but after atime
this was partially remedicd.  Some fifteen or twenty tons
of sulphurets were saved and brought to the goverament
works for trcatment.

West Kootenay.

On McCulloch Creck the Last Chance Company's tun.
nel is in 1,150 feet, without any sight of bed sock., The
supposition was cntertained that the bottom of the chan.
nc! would be reached in oo fect, but this has proved a
mistake.

The Ophir Bed Rock Flume Co. has put in the neces-
sary amount of fluming to comply with the conditions of
their lease.  No groumj‘. has been worked in consequence
of litigation between some of the sharcholders.

Lund & Co., at the mauth of Smith's Creck, procured
very good returns towards the latter part of the scason.
A new ditch will be construcied 10 obtain 300 feet of
ressure, and iron piping and a monitor_nozle are to be
orwarded by boat early in the spring.  The pay has heen
definitely determined in the deepest portions of the chan.
nel, which is about 500 fect wide.

Golt Commissioncr Tunstall, writing of the Lardcay
River country, says: “*On the 4th of August & pasty
consisting of Pecter Walker, Lochiric McDonald, Tom

Downds and 'Charles Holden, purchased an’ ontfit at
-Revelstoke and started in a small boat down the river,
They proceeded 1o the head of Upper Arrow Lake and
went up the East Ann, where the boat was left, and a
trail cut to Trout Lake. They retutned on the 2oth
November, and reported having prospected a creck which
lmrsucs a southerly rourse and flows into the lake at its

cad, Holes were sunk in 2 bench at the side of the
canyon, about two miles above, and coarse gold found on
the bed rock, Lut not i sufficient quantities to prove re-
munerative.  Below the canyon the water prevented their
attempts to bottom the channel.  The prospects obtained
indicated that a heavy run of gold exists somewhere in the
vicinity, It is their intention to return early in the spring
and resume operations. :

Under the able superintendence of Mr. Jas. Brady,
C.E.; the tunnel in the Lanark is now over 500 feet long,
300 feet of which was completed this season.  The lode
in this Jdaum is from 2% to 5 feet wide, and of a high
grade character.  Siateen car loads, shipped some three
or four years ago, retuined 1w silver alone §9 oz. to the
ton. The company has expended a lagge amount of
money 1 developingats property, and is deserving of the
utmost success.

The Maple Leaf has two shafts sunk, one at the upper
end of the claim 35 feet deep, the other at the lower
eatremity 45 feet. Theveinisg 4 feet wide,  Returns from
a recent shipment gave a yield of 9o oz. in silver, Yy oz
gold, and 287 lead. ’

The Cariboo Company has, during the {«':ar, extended
its tunnel 100 feet further.  The vem is galena lying be-
lwelen walls of porphyry, and varies from 6 to 12 feet in
width.

In concluding his report Mr. Tunstall observes: ¢ It
is a matter of surprise to every one that the Hlccillewact
sub-division has not attracted more attention from capital-
ists and mining men is general.  Many of the veins are
rich and well defined, exhibiting large bodies of ore, and
possessing the grest adsantage of being situated within
easy reach of a railway, and, in some instances, quite
close to this means of transpartation. :
not owing to the abserice of any of these features that de-
velopment has not been more actively prosecuted, but to
the fact that hete amt clsewhere the majority of mine
owners cannot afford the heavy expenditure required for
that purpose, and they demamd too high a price for their
property to secure the investment of capital.  Some of
the richest mining settions in the adjoining States have
experienced similae peritxds of depression, ascribed to the
same causey until the eapitalist was offered sufficient in.
ducements to come {0 their rescue. It is evident thata
more liberal course will have to be pursued to attain the
benefit of the great wealth lying durmant by this means
in the principal mining districts of the Province.”

The celebrated Hall Mines, comprising the Silver King,
Kootenay, Bonaunza, and American Flag, are situated on
the summit of Toad Mountain. They would have em-
{)loyed a large number of men last summer had it not
reen for the litigation in whichi they were involted. The
tunnel in the Silver King is 330 feet Jong, in which are
cmployed fourteen men. A large aount of ote s on the
dump awaiting the completion of tha wiggon road for
shipment.  One hundred and ten (110) tons of ofe were
forwarded last fall from this mine to Helena, Montana.
It was taken from a cross-cut at the hottom of the incline,
and sampled from $304 to $414 to the ton in silver and

capper.

In consequence of mine owners withholding shipments
for the completion of the Columbia and Kootenay Rail-
way, but 205 tons of ore were exported for smelting pur
wses, of which 110 tons from the Silver King, Toad
Mouatain sub-division, ssampled an average of $409 to the
ton in silver and copper, representing & value of $44,990.
The respective amounts of silver and copper were not
ascertained 3 and nincly-ﬁvc tons from the Skyline, Hot
Springs sub-division, yielded 280 ounces in silver to the
ton, which, at the present value of that metal in New
York—$1.09 per ounce—is equiralent {o $28,994, mak-
ing an aggregate of $73,984. The estimated yield of gold
from quartz and placer mines is $35,000, the Big Bend
Tctuzmng less than one half its usual output this yesr.

The number of records effected at the various offices is
as follows:™ Revelstoke, 203 ; Nelson, 665; Ainsworth,
or Hot Springs, 700; Trail Creck, 65; during a period
of ten weeks.

“ Lverything,” says Mr. Tunstali, *¢ points 1o a scason
of unusual aclivity this year. The mincral arcas are
steadily increasing 1n number and extent by the new dis.
coteries made from time o tiiwe.  With the increase of
ore production other industtics will spring into existence,
and a large and prospefous population be sustained.
The completion of the Columbia and Kooteaay railway
will b effected in the spring ; and measures are now be-
ing taken for the ercction of an ore shed, and construc-
tion of a whatf 605 fect long to decp water. The
Columbia zind Kootcnay Steam Navigation Company are
building a new steamer in the \'idmt?' of Nelson, to ply
on the lake, possessing a capacity of 135 toms, which,
with harges and the addition of the present fleet, will
be ablc to accommoddaté the increased demand for freight.
It is also stated thé Hendryx Company will build and
oquip a steel steainef (o run between kclson and Bonner's
Ferry, stopping at way potts.

It is, theretorey:

. East Kootenay. ’

The Monarch mine, situated on Mount Stephen, near
the summit of the Rockics, a quarter of a_mile from and
at an clevation of 850 feet above the Canadian Pacific
track, is at present the only fully equipped working raine
in the district. ‘The company has resumed work this fall,
A force of ten miners is now at work, terms having been
arranged to supply the Revelstoke Smelter Company with
200 tons of ore per month.  The shipping ore averages
about 60 per cent. lead with 10 of sitvér to the ton.  The
ore occurs in somewhat irregular chambers, pockets and
other deposits in the limestone, with but little gangue,
and seems abundant. It is expected that the mineral wilt
lie in more regular form and even greater body wheh more
depth into the mnountain has been reached.” The mine
was discovered in 1884. About 1,500 tons of ore have
been extracted and shipped up to the present time.  The
underground workings amount in the ag(i)r:gate to about
450 feet of tunnelling, with larger chambers opened out
in places where ure was more abundant, A considerable
amount of work has also been exccuted on the outside,
consisting of a tramway, galieried out of the face of the
mountain, leading to tgc principal ore bins, and a gravity
road from thence to the bins on the rmilroad, together
with all the necessary plant for working the mine.

Lillooet.
The total yicld from the Lillooet district for last year s

reported, by Mr. Soues, at $71,458:; an increase of
$11,000 as compared with 188g.

The Lillooet Hydraulic Mining Company, located near
the Fraser River Bridge, have been working all the season
day and night, most of the time with good success, Tius
same company have just diverted the south fork of Bridge
River for over half a mile, and will commence to mine
the old channel in the early spring with a strong force of
men, using three parallel lines of sluices.  They sank two
prospect holes and found good indications; from one
they took out $24.75 in coarse gold. This company s
deserving of cvery success, as they have spent over
$13,000 in opening the two claims,

The Vancouver Enterprise Company have their tunael
in 270 feet, over half-way, which will be completed in the
spring, as the company propose keeping steadily at work
during the winter.  This tunncl will enable them to work
their leased ground on Cayoosh Creck to bed rock, and
as the Chinesc miners, who were discoverers of the gold
in this creek, took fully $160,000 from the surface work-
ings, it is reasonable to suppose that the company will
find it proportionately rich near to and on bed rock. The
Deadw mine, owned by Messrs. Whittier & Co., has
l)cc? worked night and day most of the season with good
profit.

Under the Mineral Amendment Act, 1890, five lcascs
for hydraulic mining have been granted during the year
On threc of these active work has been done.  On the
other two, which are located on the cast sidé of Fraser
River, opposite to the town of Lillooet, it is_proposed to
bring in water from Cayoosh Creek, which will necessitate
a very large outlay of eapital. On the leased ground on
St. Mary's Creek, and on that of Fraser River Coble
Company, there has not been any work done during the
past season.  Both of these claims are practically aban-
doned.  Very little has been done in alluvial mining o
Cayoosh Creek, Bridge River, and tributaries during the
season.

Vancouver Island.

Mr. Archibald Dick, Chicf Inspector of Mines for the
province, officially reports the total coal yicld for 1890 at
678,140 tons, produced as follows :—

Tons.

Nanaimo Colliery..oeeeevconcaense.. 359,508
Woellington ..... eeeeves 174,496
East Wellington..c.cv.. ... coesvees 44,602
UNiON . covvveveccccarossnes aoess 09,537
678,140

Coal on hand 1st Jan., 1890 ......... 20,508
698,648

The exports were as follows :—

Tons.

NANAUMO ceveeeectaaconcransesses. 292,800
Wellington ceceeeenaaceacacss eaess 106,281
East Wellington ....... 35,132
UDION veeevrianncecscncecascsccess 74,048
Total exports eeeveenenn... 508,270

In addition, the Canadian Anthracite and Coal Co., 2t
Banff, sent via Vancouver, 2,300 tons.

The collicry teturns show 2 home consumption of
177,075 as compared with 124,574 tons in 1389.

The progress of the industry may be judged from M.
Dick’s summary as follows -—

Output. Export.
1887 cevinniennncaees 483,360 334,839
1 tecessssssesecss 439,300 365,14
1889 ciatvininanaanse 579,830 443,675
1890 cvcuarsesenacess 678,141 ,270

Dick says:
and

In concluding an cxcellent review, Mr
**While all the mincs are being worked with vigor
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unprecedented energy, and with an immense investment
of capital, for which there is the best prospect of a safe
and profitable return to the lucky proprictors, I sincerely
trust that the unhappy differences which have existed
lately in this district will be adjusted, and harmonious
relations be restored between differing employers and
employed, assuch & consummation would tend greatly to
advance the coal industry and the prosperity of the com-
mumty, as well as to place this province in & proud posi-
tion as commanding the market of the Pacific slope,
whether as to quality, quantity or price of the great staple
article of necessary utility—coal.  “Fhe- outlook for the
year we hayc now entered upon (1891), is the most pra.
msing that it has been my good fortune to experience for
the coal industry; the harbors of the port of Ndnaimo are
replete with shipping of every possible size, from the
largest ocean ships and steam vessels to the small towing
craft and capacious barges, and the powers of the collieries
have been strained to the utmost to fill orders to the many
comers. [ need hawdly say that the city of Nanaimo has
been a large r.micipant in this stream of prosperity that
has visted the district, and T trust that it may long ¢on-
tunuc and increase.”

CANADIAN COMPANIES.

Mattawa Mining and Smelting Company.—This
company has been organized with a capital of $300,000
to mine in the County of Pontiac, Que.. IHead office,
102 Broadway, New York; mine address, Baie des Péres,
Pontac Co., Quebec.  The officers are R. W, Chapin,

resident; W. L. Turner, vice-president; Edmund Coffin,
Jr.y Secretary-Treasurer.

The Moosomin and Souris Railway and Coal
Company.—Application will be made to the Dominion
Parliament for the incorporation of the above company,
with power to construct and operate a railway froma
point on the line of the Canadian Pacific Railway Cows-
pany at or near Moosemin, in the District of Assiniboia,
to & point at or near the international boundary, in Town-
ship one, Range six, west of the Second Principal Meri-
dian, and to construct and operate telegraph and tele-
phone lines in connection with the said railway and coal
company, and with power to buy, lease, acquire, sell and
mortgage lands for coal mines, and to work such rines,
and to sell the product of such mincs, and generally with
all powers, rights and privileges usually granted to railway
companies under charters of incorporation.

La Compagnie des Mines d'or de Mattawa.—
Notice is given that the above company has been incor-
porated under the laws of the Province of Quelxc, to
prospect and work gold, silver and other minerals in the
said province.  Head office, Joliette.  Capital stock
$24,000, in 2,400 sharcs of $10 cach. Those 1ucorporat-
ed are: E. Guilbault, A. Magnan, J. Rivard, J. H.
Renaud, J. . Ostigny, D. D'esormicrs, all of Joliette,
and J. Alderic Ouimet, Montreal.

The Templeton Asbestos Mining Company
{Ltd.)—This company has been formed in London,
Eng., with a capital of £25,390, in 2,500 ordinary shares
of 410 cach, and 390 founders’ shares of £1 each, to ac-
quire asbestos mines, mining rights and land likely to
contamn ashestos in the I'ravince of Quebec, and to work
the same.  The number of directors shall not be less than
three nor more than seven, and the qualification is £500.
The first subscribers, taking five shares cach, are:—R.
Wissimann, Overhill Road, Dulwich; J. Wemer, Rich.
mond, ashestos merchant: C. K. Hammer, East India
Avense, London; E. Schwarte, East India Avenue,
London ; C. Keening, Crcechurch Street, London; H.
Meyer, Threadnecdle sireet, London, banker; M. J.
Richotf, Throgmorton strcet, London. .

The West Kootenay Mining Co.—This company
u‘ns‘rcgisl(‘:tml }x‘mdcr the l:l;vs of };B:x‘:lsh Ct:ilumbia. on the
231l ult., for the purpose of purchasing and owning mines
in Canada and the Unitcg St:tcsn§ the opcm‘l;ing of
smelting and reduction works 3 the buying and selling of
bullion and other ptoducls, and generally to carryona
mining busincss in all its branches, with the customary
powers. ‘Term of existence, fifty ycars. Head office,
Ainwaorth, Kootcnay Lake, B. C.  Capital stock,
$1,000,000 in 100,000 shares of $10.

The New Brunswick Mineral Developiog Com-
y.—Application will be made to the New Brunswick
cenlature by the above company, for incorporation, to
pruspeet for mincrals, dcal in mines and mining claims,
ojviate mines and carry on a smelting and refining busi.
ness.  Head office, St. John, N.?}. Capital stock,
$50.000, in 5,000 shares of $10. Applicants, J. De
Wolfe Spurr, G. W. Memitt, H. A. Drury, R. C. Elkin,
B. G. Taylor, all of St john, N.B. = The threc first
named 1o he the first directors.

+_Ogema Mining and Smelting Co. of Thuader
i Bay(Ltd.)—~This company, to which refcrence has before
beenmade, has been incorporated under the Ontario Act.

The Belmont Bessemer Qre Company (Ltd.)—
Application will be made to the Ontario Legislature by
the alove cnmpahny for incorporation. The obje:‘_ts of the
comjuny are the ting, uiring, etc., of mincs,
mincral and other m{’fﬁ xﬂfrﬁmiﬁ of Belmont and
Mcthuen, Peterborough  County; the Township of
Mammor, Hastings County ; and the Sudbury and Fais-
bank repions in the District of Algoma—more particularly
Lot 19, 1st Concession, Township of Belmont; the
ojeniag up and working of mines in these districts, the

erection and operation of smelting and refining works,’
and generally, the carrying on of mining in all its
branches. Iicad office, Toronto.  Capital stock, $600,-
000, in_6,000 shares of $100 each. Axglicants, J. M.
Ashley, jr., vice-prcsidcnf' of tlie Toledo,
North Mich. Railway, R. L. Majo, W. A, Kissam and
. T. Ssil), all of New York, and Edmund Bristol,
oronto; all of whom are to b the first directors.
Atlantic Stone Company.—This company isapplying
for incorporation, under the Nova Scotian Act, for power
to bpen up and work 3tone quarries; sell the products,
and for other customaryx powers.  Head office, Lower
Cove, Cumberland County, N.S.  Applicants, A.
Seaman, R. S, Hibbard and E, Q. Rowan. Solicitors,
Townshend, Dickey & Myers, Amherst, N.S. -

The MacGregor Lake Phosphate and Mining
Company (Ltd.)—This company is apleing for incor-
poration by the Dominion Parliament for the purposes of
acquiring and holding mineral and other lands and mining
riglnts, phosphate of lime and other ores, of selling, deal-
ing in and disposing of the same, and of pulverizing and
reducing the said minerals and ores, and manufacturing
and dealing in the commercial products thereof, through-
out Canada and in Great Britain,  Head office, Montreal,
Capital stock, $60,000 in 600 shares of $100 cach.  Ap-
plicants, Alexander Cross, Glasgow; J. R. Stewart,
Glaspow; G. R. Smith, Buckingham, Que.; James
Williamson and J. C. Smeaton, Montreal. The last three
named to be provisional directors of the company,

The Liverpool Land and Improvement Com-
pany {Ltd.)—Application will be made to the British
Columbia Legislature for the incorporation of the above
company, to purchase, etc., lands, and among other
things, to deal in ores of every description, and to make
any improvements, etc., on said lands. Head office,
New Westminster, B. C.  Capital stock, $500,000, in
5,000 shares of $100 cach.  Applicants, John Hendry,
B. Douglas, Henry Elliott, 11. Hoy, E. S. Scoullar, all
of New Westminster.

Richmond Slate Quarrying and Asbestos Com-
pany.—The first annual mecting of the sharcholders of
this company was held at Richmond on the 24th inst.
The following gentlemen were elected direstors:  Messrs.
Thomas Logan, J. C. Bedard, J. U. Messicr, L. Jutras
and J. N, Jones. ~ Mr. Thomas Logan was clected presi-
dent; Mr. J. C. Bedard, vice-president and managing
director, and Mr. E. J. Bedard, secretary.

[ VN N ————

Latest Stock Quotations of Canadian Companies in
England.

Price
Excelsior Copper, Limited, £410,738 fully-
aid shates of £3 coer vevennies cunnn
Nico :}. Limited, £35,000 fully-paid shares
Of fleees teviaseccccssascsessannans
Shuniah Weachu, Limited, £99,888 fully-paid
shares of £l ce . vevenneriiiiiaconoann
Silver Wolverine, Limited, £68,465 fully-paid
shares of £leeeioiieeesececnananenes
Tilt Cove Coppez, Limited, £160,000 fully-
paid shares of £2.ceev e ceveennens
Ditto, £80,000 5% pes cent. debentures... —
General Mining, Limited, £219,752 fully-paid

shates of £8. .. ciericaeieiens cianan 3x
Low Point, Barrasois and Lingan, £509,100

fully-paid shares of £100. .. ccaiunas _—
New Vancouver Coal Mining and Land,

Limitced, £185,000fully-paid shates of L1 ¥ 1

North-Western Coaland Navigation, Limited,
4,160,500 6 per cent. debenture coupons,
June 30and December 313 principal 1904 —
Dilto, £ 149,500 fully-paid ordinary shares of
10 eees aevosonsanssicossssansasas
Ditto, £90o fully-paid deferred shares of
BOO. 1 eeasaraansassoesonnones sanes
Sydney and Louisburg Coal and Railway,
Limited, £50,000 cumulative 10 per cent.
first prefeience shares of {10, Lo paid.. 7% 8%
Ditto, £14,560 fully-paid non-cumulative 6
per cent. second preference of £10...... 3 s
Diu{% £,250,000 fully.paid ordinary shares
Of L100 e eieeencnns cooens Cee eenees
Anglo-Canadian Asbestos, Limited, £11,500
fully-paid sharesof £2.....0nvvvenen
Anglo-Canadian Phosphate, Limited, £46,510
fully-paid preference shares of £10...... —_—
Diufo, £25,000 fully-paid deferred shares
Of 104 teeeisnssnecancsnassssanses —_—
Bell’s Asbestos, Limited. £140,000 fully-paid
shares of £5 y 34 1234
Ditto, £068,400 dehentures, § per cent.; ine
terest January 1 and July Tooociiieaaes —_—
Canadian Vhosphate, Limited, £100,000 fully-
paid sharcs of £1. . oooeviaeiiianans . —_—
General Phosphate, Limited, § per cent. ordi
nary shares of £10, £2 paid
Ditto, £5,000 {ully-paid founders' shares of
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Western of Canada Oil, Limited, 4200,
fully-paid shares of £100...
Ditto,fa 850 fully-paid shares of £50... ——
Western of Canada Oil, Limited, £199,700
12 per cent. debentures of L1000 voe o
Whitc’s Asbestos, Limited, 420,000 fully-
paid sharesof L1 ....... Cesssues ey
Ditto, £15,000 shares of {1, with 15s. paid ——

cscas s eegs Tmmmn
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Excelsior Copper.—Registered September 26, 1888,
Accounts to December 3t submitted in_April.  No divi-
dend yet.  Liquidation and reconstruction have been de-
ctded upon,

Nicola,—Accounts 30 December 3o submitted in Nov-
ember. No dividend yet. -

Shuniak Weachu,—Accounts to November 20 submitted
in February. No dividend yet. Shares for 412,870 held

by the Company.
Silver L}@Iveﬁ'u.r- Registered  October 19,. 1888,

No report of meeting received yet.

Tilt Cove.~~In March, 1899, the propesties were leased
for 99 years to the Cupé Copper Company, Lingited, at a
rént of £4,400. The Cape Copper.Company, advance
£15,000 at .5 per cent. intdrest, atd when this is repaid
out of profits; surplus profits are to be divided equaily be-
tween the Cape Copper Company and the Tilt Cove
Company. The lease may be detenmined by the Cape
Copper Company at ar;y time on twelve months’ notice.
Accounts annually to March 31 submitted in November.

General Mining.—Accounts to Decembier 31 submitted
in ;,\Jaril, but an interim mecting is held in November,
Dividend for 1884, § per cent.; for 1885 and 1886, 3
cach year; for 1887, £4 13s. od. per cent., and for 1
and 1889, 33{. Rescrve fund, £29,850.

Low Pornt. ~Accounts to December 31.  For 1887,
1888, and 1889, § per cent was paid cach year on the
ordinary shares publicly held; for 1888 the ordinary
slé:é\;)cs i}s(sued to the vendors got 34 per cent., and for
1889, 224.

New Vancouver Coal.—Reconstructed in 1889,  Ac-
counts to June 30 and December 31 submitted in Novem«
ber and May. For the two half-ycars to June, 1889, §
per cent. per anaum was paid, and for the two half-years
to June, 1890, 4. Debentures, £60,000.

North-Western Coal.—The defersed shares receive no
dividend until 15 per cent. per annum {cumulative) has
been paid on the ordinary. Accountsto June 30. Divi-
dend for 1887-8 and 1888-9, 5 per cent. per annum,

Sydney axd Loussbury Coal.—~Accounts to December
31 submitted about May. In respect of 1889 15 per cent.
was jaid on the first preference, leaving arrears of 50 per
cent.

Anglo-Canadian  Asbestos.—Reconstructed  in  1889..
Debentures, £3,450.

Anglo-Canadian  Phosphate.—~The preference shares.
rank first for 7 per cent., and after a like rate has leen
paid on the deferred shares, both classes rank equally,
Accounts to November 30, submiitted in May.  No divi-
dend yet on cither class. Debit to profit and loss on Nov-
cmber 30, 1889, £4,784. Onc of the mines has recently
been sold and another leased.

Bell's Astestos.—Accounts 10 December 31 submitted.
in January. Dividends for 1888 and 1889, 2234 per cent.
cach year. Reserve, £5,000. The debentures are re-
decmable by 1913, by annual drawings at 115 from 2
sinking fund, which the directors may increase.

Canadian Phosphate.—Accounts to November 30 sub-
mitted in February. Eleven months to November 30,
1888, resulted in 2 profit of £2,576. which was carried
forward. A dividend of 6d. per share is to be paid Nov-
vember 1, 1891,

13hite’s Asbestos.~—Registered April 9, 1889. Accounts.
submiticd on December ?t. iquidation has been
decided on.  Sce meeting of company in this issue.

New Reduction Works.—The new reduction works-
at Rat Portage are now ready to commence, operations, 3
number of minor parts of the machinery which were want-
ing having Leen made.  Between 30 and 40 men will be
cmployed, and the works will lic in full blast before navi-
gation opens.  Ore from the mines around Port Arthur, ~
now sent to the United States to be crushed, will be
operated on, and the ma t is hopeful that the
trade will rapidly increase, e capacity of the works is
$0 tons of crude ore cvery 24 hours, which converted into-
coneentrates would represent 8co tons daily, which wonld
be the maximum output. This new industry will afford &
living t0 about 5,000 souls in treating the orc, from its
bed in the mincs until after it pastes through the reduc-
tion process.

Dl:tiu of sgdm?—{he hsetatute‘l;oo‘ks au; f;" t::(‘;gin»
ing laws, throagh the legislatures of the or
orc-ptodugi‘:lg States of the Union by political dema-
gogues who have no conception of the subject which they
champion, but who, for the sake of votes and political
preferment, would use all their energics, if necessary, t0-
secure the appointment of goats as guardians over as-
paragus heds.  The majority of these mining laws dictate
what the operator must do, but very little is to be found
as 10 the duties of the miner—simply jug-handle enact-
ments. What is the usc of mining laws, called into ex-
istence by and through the influence of men who call
themselves the representatives of miners, laws calculated
to benefit them, the miners, if they pay no heed to the
strict compliance therewith, as ds ther
safety? Many cxecllent regulations are laid down for the
food vernment of mines, with s view to protect the

ives of miners and assure them every possivle safeguard,
yet the very men who clamor to have these safeguards
established, igmore them, and if one happens to catch a
wrong-dper, and he is subjected in consequence to a lay-off
for a few days, or, as the case may be, 1o discharge, 2
strike 18 very apt to result, uniess the culprit is reinstated.
It is practically impossible to obtain a miner's testimony
against another mines, in cases of any violation of the
regulations governing a mine, hence the great difficulty to

_prevent these oft recwiring dumm-ﬂc‘:(cba Diam
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Iron and Steel.

Moantreal, March 24th, 1891.—Notwithstanding the
strong statistical position of the British pig iron market,
the ap}mwm firmness which displayed itself about the
<lose of last month has given way to a geaeral:depression,
and we have to report lower prices than have been cur-
rent for some time past.  Advices from Glasgow state
that disgusted holders are selling out their warrants for
pig iron, and rumors of financial troubles in London and
discouraging reports about the general condition of the
trade are for the moment preventing any fresh buyers
«coming on. Scotch warrants, which were selling about
465, at the beginning of the month, have touched as low
as 43s. qd., which is their present figure, It is evident,
however, that any signs of even a partial revival of trade
woulld bring about an immediate re-action, as stocks in
Scotland are still being decreased at the rate of 4,000 to
5,000 tons per week, which must sooner or later have a
very steadying eflect on the market.

The armangement by which a few of the furnaces in
Scotland were 1o be blown in has gone into effecy, and
about one-third of the total number are now in operation
with non-union men. All the shipping brands, such as
¢ Coltnass,” **Summerlee,” *¢ Calder,” ** Langloan,”
¢ Garntsherrie,” ¢ Carnbrae,” ¢ Govan,” ¢tc., are now to
be had, and the fears of a scarcity of these irons for spring
trade are now happily dispelled.

Prices for stock iron continue about the same, and 2
fair quantity of *“ Summerlee " has moved out during the
month at prices ranging from $23 to $23.50 ex-store
Montreal, while a good business bas been done in some of
the lower grades such as ““ Carnbrae” and ‘¢ Eglinton,”
at about $1.50to $2 less. Stocks in Montreal are not
excessive, and it is fully anticipated that they will all be
required Wefore the opening o} navigation, as buyers did
not lay in any considerable quantity in the fall, and are
now beginning to run short.  For the spring trade it is
expected that prices will be low cnough to compete fav.
orably with American irons, not only in Montreal but also
in the West. It isanticipated, however, that the demand
will not be very large in the carly pant of the season, ow.
ing o the rather unsatisfactory candition of the agyicaltura)
implement trade.  Manufacturers of these machines are

roceeding very cautiously, and do not care to manufacture

argrely until they are assured of a more satisfactory state
of affairs than last season. ‘This husiness, however, is in
very strong hands, as the smaller manufacturers have been
gradually absorbed by the larger ones, and these arc well
able to bear any temporary strain.

In conncction with the introduction of American pig
iron into Western Canada, it is worthy of notice that it
has caused iron founderss to pay moare attention to their
mixtures, and to the analysis of the irons they use, than
they have done before.  In the United States alnost_all
pig iron is sold according to analysis, while the various
Scotch brands which have been used in Canada vary so
little that they have been used from year to year without

*any cnquiry as to their analysis. It is well to note, how.
cver, that the Scotch furnaces are quite as far ahead as
the Amecrican, and their manufacture is conducted with as
much attention to this point as in any blast furnace on
this side of the Atlantic.

Finished irons are also slightly casier than they were a
month 2go, and we understand that Canadian iron is now
Deing sold at $2.10 to $2.15 per 100 Ibs. in Montreal,
while Englich bars are quoted $2.25 to $2.30. It is only,
however, for special work that the Iatter are Lrought in,
and only the finer brands are wanted for this,

The dewand for tin plates continues, ahhongh the
works in South Wales are now fully loaded up with orders
for shipment before the new Amcrican taiff comes into
operasion.  Consumcrs in Canada are buying only what
they actually require for their immediate wants, as there
is no Coubt that they will e able 1o do belter for ship-
ment after the month of June than can be doneat present.
Coke tin plates arc quoted at $3.50t0 $4.75 in Montreal,
while charcoals range from $3.75 up to $35.50 according
10 quality.

Makers have not begun to make any Canada plates yet,
but they will start at this work immediately after the de.
mand for tin plates is satisfied, as both these anticles are
made by the same people.

No cliange of any importance has tahen place in the
other departments of this trade, and copper, tin, zine, ctc.,
remain unchanged.

London, March 15, 1891.—~Thc gencsal position is
very qguiet, and all the current indications scom to jwintto
a more irregular demand, a gradual lawering of selling
prices, and the inevitable reduction of wages and fucl. Al
these forces are already in operation, not only in Great
Britain but alsasin every iron making country of the
warld ; hence they must be recognired as being the na.
tural sequence of the vecent period of abnormal activity.
Labaur has received several severe ciceksin regard to the
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more arrogant pretensions of the trade-union leaders, and
itis destined to retrcat many points before circumstances
again place 1t in a position to dictate to Capital. The
blast-furnacemen in Scotland, for instance, have been
completely defeated, and have not only failed to secure
extra pay, but are resuming work at a 20 per cent. reduc.
tion. There are now twenty furnaces at work in Scotland,
and more will be restarted almost immediately, so that
the output of Scotch pig will be enlarged, and a check
})ut upon the importations into Scotland from Middles.
orough.  Warrants are declining in value ‘somewhat
considerably, and the odds are that they will go several
shillings lower before a state of equilibrium is reached—
particularly if the reserve stocks should be increased. At
present Connal’s Glasgow stores contain §42,000 tons, as
agamnst 857,254 a year ago and 1,032,922 tons in 1889,
Al warrants are neglected, and the general demand for
pig iron is dull.  Buyersare holding back for rather lower
prices, as they are enabled to do, owing to the quictude
of the demand for their own productions,  The eall for
many kinds of machinery, implements, and ironwork is
still good, nevertheless; but merchant iron is slow,
and the outlook is not brilliant. There is a soften-
ing of fuel prices, but there is yet room for a much more
marked fall.

Liverpool, March x5, 1891.—There is a slight in-
{)rovcmcnt in the tin-plate market here, there being a
hetter demand and greater disposition on the part of both
buyers and sellers to come to business.  Bessemer steel
cokes are again saleable at 17s. 6d. (Wales), and there
are numerous buyers offering 17s. 3d. and 175, 434d., but
no scllers at these figures at present.  The improved
demand has been chicfly for Bessemer and Siemens stecl
coke tins, and to a limited extent also for charcoal tin-
plates, but there is still nothing doing in terne plates,
and What has become of the orders for these? is a
question that is exercising a great many peoples’ ininds
just now.  Bessemer tins now range in price from 17s 6d.
to 18s. 1 C Wales ; Siemens-Martin stee) cokes, 18s. to 19s.
1C; charcoal tin-plates, 19s. to 21s. 6d.; best charcoal
tin-plates, 22s. 10 24s. I C; tesne plates, 31s. 6d. to 36s.
The exports last month were 32,895 tons, as compared
with 24,566 tons during the corresponding month of last
year, and 33,971 tons during the same month of the pre-
viousycar. I'or the first two months of this ycar the
quantity cxported was 72,322 tons, as compared with
56,734 tons during the corresponding period of last year,
and 71,649 tons during a similar period of the previous
year. The stocks in this country on the 1st inst. were
483,476 boxes, as compared with 498,164 boxes on the
1st ult., or a decrease of 14,688 boxes. Tin £90 5s. to
£oo 1ox.  Scotch pigs 45s. 4. 10 455 6d4.  The ship-
ments 1ast week were 2,835 tons, as compared with 6,606
tons during the corresponding week of last year.  Mid-
diesborough, 40s. 7d. to 405 gd.; hematites, 49s. 6d. to
49s. 9d. ]

Scotch Pig Iron Warrant Market.—Bclow is griven
our usual table of the position of the warrant market :—

Scotland.
1893, 2 1889. 2883, 188,
Price of Scotch warrante, Mar, ™ Sg;o. o Shot <3l
B0 . iiiiiieeess seureves 45)432 sols  43/11 38ho 4303
Fumaces in blast in Scotland, |
Marto.oon o oo 20 89 1] 8s b2}
Quantity of iron in public
Mores L. ... oL ... 42232 237254 3032942 936512 B3oz0t
Shipments of Scotch pig iron
for week ending Mar.7. 2880 682z 6138 Gif9 105900
Do, since bepinaing of year.. 3%93 69783 75622 (6790 Sot02
Middiethoro iron imported at
Grangemouth, week end-
ingMarg..oionnais . 10630 2630 7361 G785 43S
Do. <ince beginning of year.. 60090 27034 7:§:8 68318 <627p8
Cleceland.
Price of Middleshro® No, 3,
watrantson Mar.10,. ... 4073 sofe 37 33 3sk
Furnacec in blast in Middles-
bro” districte. ceeevness 97 106 99 9% »
Quantity of iron in public
<ores®, . ..., veesrrans veo 325088 172521 255312 334407 321532

Shipmente of pig iron from
Middlero' for meck end.
02 MAT. Zeceivennes

. 16700 11383 16750 16521
Do since beginning of yea

19651
e 135098 99533 '52560 155135 128152
138 Cumberland and Noyts lancashire.
Price of hematite M Nos.

WAMTARLC . svoeannsees .. ! 63-  4rlr atho 6
Furnaces in Blastin W, Cum. 97 3 wholk 45t

berland and N, Lanaa.

Cm cvrovncrvioentonar 40 £33 45 48 s$?

Quantity of iron in public
D L

. ceeerees 197376 373445 437687 433470 300768
Shipment of hematite iron for

week ending Mar.7.c0000 12010 8035 9157 7643 14594
Do. <ince leginning of year.. 282324 104919 93936 92480 93816

® Connal< & N, E. Rly, Co's .

§ Workington, Maryport, and Rarrow,

New York, March 24, 2891.—There has been nothing
of pa-ticular moment to note in the gencral position of
prices, or in the voliime of busintés doing, for some little

.
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time. The buying is of a very hand-to-mouth character,
buyers being contented to fill their iinmediate wants only,
Perhaps on the whole, there has been a better feeling
evineed of late, but the market is decidedly dull.  Prices
continue firm, and there are no reports of any concessions
being made. This feeling is of course due to the less
rrcssurc to sell, since the reduction in stocks of iron has
»ecome pronounéed ; and the market is in & measure re-
lieved oil that incubus hanging over it. The coke strike
still continues, although late dispatches from the Connells-
ville region indicate that it is weakening, and that an
early settlement may be effected.  That this has had no
more influence is an evidence of the overstocked condition
in which the iron market has been. Dealers report some-
what more inquiry for American pig iron, but 1o increase
in orders, and the market is inactive. DPrices are held
firmly, and no shading on any brands is reported.  The
scarcity of No. § Southern iron is still pronounced, and
dealers are unable to filt orders. No. 2 Southem iron is
offering rather more treely.  We quote Northern No. 1 X,
$17.50@%18 ; Northern No. 2 X, $16.50@$17 ; Southern
No 1 X, $17.50@%$18: Southern No. 2 X, $16.50@$17.
There has been very little doing in spiegeleisen and ferro-
mangancse, and the transactions have been limited.
Prices of ferro-manganese, however, are a little firmes on
account of the rise abroad.  We quote, nominally:  20%,
spiegeleisen, $28.50@%29; 80Y ferro-manganese, $63.50
@$64-50.

Cleveland, O., March 23, 1891.—Thc market has
been dull for some weeks past, with very little movement.
The price of pig iron still keeps down, although there is
an actual scarcaity of raw material.  The reason for this
state is found, to a large extent, in the falling-off, among
the consumers, of orders, which, it was thought, wonld be
forthcoming carly in the spring, but which are still being
withheld,  Bessemer iron and a high-grade, all-ore
foundry (No. 1) sell at about $17 at the furnace, where,
indeed, there is any for sale. In the lines of manufactured
iron there is very little that is encouraging. Bar iron is
sclling at $1.65 in large Jots, and even that is an improve.
ment, as but a short time ago a lot was sold at $1.57%4.
Shects are also a trifle weak, but no more so than is
usually the case at this time of the year.  No. 24 is held
at, say, $2.75, and No. 27 is worth fiftcen cents more.
In all the other lines there is but little activity, save in
the combination makes, which are held up pretty stifily
to the full price..  ° .

Copper.—At length there has been a stiffening in cope
per in the Amecrican copper market on all grades.  The
sccond-hand offers of Lake copper have almost entirely
disappeared, and it is questionable if anything can be oh-
wincd below 14c., at which price the Lake companies
remain scllers.  Arizona copper is exceedingly scarce.
Pig copper is almost unobtainable for spot or near de-
livery, as large quantities have lately been shipped for
export.  Arizona ingot copper is held for xz}éc@ 15¢
Casting copper is also firmer.  Small consumers have
lately heen able to.purchase at about 1i¥c in New
York, vut later on at this price pretty heavy transactions
took place in the different brands, and now a firmer
tendeney prevails and we hardly think that anything is
obtainmable now below 1234c@ 11 4. The dcliverics have
been heavier in the last few days than for some months,

Lead.—Lead has hicea strong in the States, and a good
business has been done at finm prices.  Stocks appear to
be small cverywhere, ard, with the demand at this time
of the scason becoming larger, it may reasonably be e
pected that prices will harden. New York quotations
arc : 43§c@4 40c. for near dcliveries, but future deliveries
are rather firmer and not abtainable below 4.4/5@4. 50¢.

The Jondon market has been steady at 12 128 Gd.
for Spanish and £12 158 for English.

At St. Louis, lead is firmer and a shade high; 4.124c.
has been paid far a few special lots.  Offerings ate
modcrate, and the demand is slightly improving.

‘The Influence of Low Temperatures on Steel.—
The rosults of certaite experiments in relation to the
cffects produced on stecl by very low temperatures have
bicen recently published by order of the French Minister
of War. Theexperiments were undcrtsken to determine
(1) the value of the co-cfficicnts of dilatation of stecl
hardened and unhardened at low temperatures, and (2)
the cffcct praduced by very low femperatuses on the
strenpth of stecl. Tt was obscrved that the difference »f
dilatation decreased very rapidly when the temperature
fell helow —30° Centiprade, tended towards zero between
—100" and 150° Centigrade, and were scarcely appreci-
able beyond—=100%.  As to the effect of great co1«l upeon
the tensile steength of steel, it was concluded that, the
clastic limit ang the charge of rupture both increase with
the low temperature, for tempered as well as for untem

-pered steel, that the clongation decrcases with the tea

perature, and’ that the staction also diminishes with the
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temperatuee. It was deduced from the tests that stee}
ot iias ha permanent damage from subjection to severe
colds.  As to the effects of very low tewmperatures in
respect of the resistance to transverse shock, the conclu-
oons arrived at were:—(1) The, fragility of the steel
increases as the temperature decreases.  The untem.
pered bars withstood, on an average, 14-6 blows
at ordinary tewperature, and 5.9 Llows at the low
temperature, he tempered Dbars withstood, on an
average, 17 Llows at ordinary tempsrature, and 12,6 m
the low lcu:lwralum. (2) A comparison between the
tempered and untem pered bass shows that under the ac
tion of the cold the fragility of the untempered bars in.
creases ina large proportion,  (3) The stifiness increases
as the temperature dimlm§hcs. The lgroad results of the
experiments are set forth in the following terms i—Uunder
the influence of severe cold the molecular state of steel is
maditied temporarily as follows :=—=The elastic limit, the
Lreakimg load, the har_dncss and thq _su!Tncss increase as
the temperature diminishes, the fragility under shock also
increases, aud the clongation decreases.  These modificas
cations have not a permanent character, and the metal
returns to its original state under the ordinary tempera-
re.

The cost of making Tin-plates.—According to a
o Retired Ironmaster,” who says he has followed the
corse of the tin-plate industry in England and America
fur the Jast twenty years, tin-plates could be profitably
made even now in the United States.  He gives the fol-
Jowing figures as to the prime cost :

Cal ulation showing at svhat cost tin-plates can be many-
Jactured at various points in the United States.

2,240 Ibs. of steel billets, freight paid..... $26.00
5 per cent. waste in heating the same. ..., t.30
7 percent, cropeends s ienoriieeaee .. $1.82
Less available serap cooeeceiaiiiiiania., 1.40

0.42
Labor in bar-mill, heating and rolling. ... 2.25
Fuel (coal at .25 perton).eeeeeveneenans 0.7%
2,240l tineplate barocoeeieenniiiall, $30.72
Sheet serap, 13 percemteeiieenieaeeas. $1.68
Less available scrap ......... cvesseenes L53

. — 3n
Tonnage labor in sheet-mill, Amalgamated

ASSOCIALION 1A eveeiianaane . 14.40
Towalioioaaiens Ceeeenans et $48.2
60 [bs. acid for black pickling at 14c..... 0.90
Waste in pickling, 2 per cent...... ..., 0.97
Pickler, perton....... cevens veeeeeaaeas 1.50
Anncaler, per tOn. ..oviaceicecas ciann 1.00
Fuel for shect-mill and annealing (1 ton
Lo ) 1.25
Cold-rolling (smoothing plates)........... 1.00
Totale et tiincianancnironsne $54.83

Wear and tear, repairs and maintenance. .. 3
Day labor and salarieS.iieevecanaianans. 9.50
Current aud incidental expenses.ooa.o.., 3

2,240 1bs. black plate ready for, tinning. ...
(Cost per 1b. 3.16¢.)
Hence the following estimate of the cost of one box of
tinned plate 1—
100 lbs. of [.C. short-weight plates per box....... $3.16
2 Wbs. acid for white pickling at s%c............ o0
Pickler’s wages..oviviviieiiiiiiiiciiiiaiiiis. O
LI 1 0 P - X
2 lbs. flux (muriatic acid and zinc)at 2¢......... 0.04

2% Mos, PIgtin At 21C. 0000t covieiiinnninns .. 0.53
Bran or middhings. ... e iiaae .. 0.03
Tin-house labor..ooeienieeenans ceveas 0.30
DT Y o X 2 X
Incidentals.c.oovutiriiiiiieiiereiiieees vaes 010
T T T - 8 ¥ 3

Loss on one box wasted out of every ten=8$1..... o0.10

Totale soiniireeronnianarsanans Ceeeeas $4.58
10 per cent. profitadded.. ...o..... ceesiaianis 040
Average freight tomarket . ccovvviiiiii i, 0.2

Cost of one box of coke tin............ $5.20
This is the cost, he says, of plates about equal to Penlan
grade, which is now quoted at New York at $5.40, For
plates cqual to Melyn the cost is put down at $6.25.
tle  estunates that it would cost about $160,000
to build and equip the works nccessary to pro-
duce the plates, and on a production of 65,000 boxes a
year he figures out that the profits ought to be $32,500
per annum, at an average gain of 5oc. per box. In con-
ncction with this subject it may be of intcrest to Jook at
the following statement of the cost of making good com-
mon sheet iton of No, 27 gauge at the American works :—

2,240 Ibs. muck bar.......ieiiienaiene. $27.00
7 per cent. waste in reheating ... ... 1.89
7 percent. cropeends. covevaeeiiias .0 $ 189
Lessavailable sciap oo veneen oenn sees LgO
. 0.49
Bar-mill labour cooiovieiiniiiiiecianns 2.25
Fuehiiiiie veveiiiaannenns tesesseanes 0.75
Cost of 2,240 1bs. finished sheet bar...... $32.38
15 per cent. scrap in sheet-mill. ... ..., . $4
Available aticoiiiiiiiiiiiiiaiiian cees L350
3.36
Sheetomitl fabour, per ton. ..., ....o.LL. 10.30
Anncaling ... C eieiees sesena aee 1.00
Fusl for mill and anncaling........ R 1.25
Totaleevuiinnnienevaacanns $48.29
Repairs and manufacturing expenses ... ... 3.00
Day labour and salaries....... « vee tenee 8.50
Current and incidental expenses. .ouo.... 3.00

Cost of 2,240 Ihs. No. 27 gange .. $62.79
This is cqual to about £12 11s. per ton, or 2 good deal
more than the cquivalent prime costs in England.

Wages of Scotch Furnacemen,—The following are
the ratesof furnacemen in Govan Ironworks, Scotland :—
Hematite brands—Keepers (in charge of furnace), 434d
per ton ; shift wﬁm, §s 1od 3 assistanis, 334d per ton;
shift wages, 4s 6d; fillers, 43¢ for Nos. 1, 2 and 3
brands, 4%4d for No. 4 brand ; shift wages, 55 6d ; pig
lifiers, §id per ton, with no shift wages. Ordinary
brands—Keepers, for No. 1 brand §24d, for No. 3 hraud
3744 ; shift wages, g§s 6d; assistants, for No, 1 brand
3344, for No. 3 brand 23§d; shift wages, 3s 10d 5 fillers,
for No. 1 brand 4744, for No. 3 brand 374d ; shift wages,
§s 1d ; pig lifters’ shift wages, 55 1d ; scale men, 4s 7d.
The masters also make an all round deduction of 734 per
cent. for sand, and when selling off allow 2}4 per cent.,
Leing @ general deduction of the above rates of § per
cent.  Dixon’s furnace men state that these rates are from
5 10 10 per cent. fower than those allowed at Coltness.

e Pt

The Basic Process as Applied to Copper Smelting.

At a meeting of the English Socicty of Chemical In-
dustry, Mr. Percy C. Gilchrist read'a paper on basic
copper smelting.  Arguing from the great advantages
which cnsue from the replacement of the ordinary siliceous
linings of steet swmelting furnaces by a lining composed of
basic material, when phosphoric pig iron has to be con-
verted, the author thought it might reasonably be expected
that the substitution of a basic lining for the siliceous
lining hitherto employed in copper smelting furnaces
should also be followed by similarly advantageous results,
especially when the cupriferous waterial to be treated
contains any notable percentage of arsenic or antimony.

In the case of steel manufacture, the result aimed at in
substituting a basic lining for the acid was well defined—
viz., the removal of phosphorus, a problem incapable of
solution in acid lined furnaces, owing to the acid nature
of the slags necessarily formed with such linings, but
which was readily accomplished so soon as the presence
of a basic lining in the furnace allowed of a basic slag
being formed and maintained.  No such direct improve-
ment, however, was to be looked for in the case of copper
smelting, as the only deleterious clement occuring with
any frequency in crude copper, viz., arsenic, can be very
perfecily climinated in the acid lining at present made use
of. A carcful study, however, of the composition of
copper roaster and refinery slag reveals the fact that, un-
like stecl slags from acid practice, the copper slags formed
during the removal of the arsenic are basicand not acid in
chamcter, the basicity being chiefly duce to the presence of
copper onide in quantity more than sufficient to neutralise
the silica, which latter, in the roaster and refinery furnace,
originates almost wholly from the sand or clay used to:
form the furnace bath. ~ Lime or lime and soda ash are
used very generally in the ordinary sand lined refinery,
but the quantity which can be added without detriment to-
the lining is not large,"and docs not compensate for the
large amount of siliccous material which is dissolved away
from the sides of the furnace. It was therefore rather in
the dircction of lessened oxidation, and therefore in.

THE CANADIAN RAND DRILL COMPANY,

SEEREBROORKRIE, QU E.

———

HE ABOVE CUT illustrates our DUPLEX AIR COMPRESSOR, which in the United States has hecome
the Standard Machine for permanent plants where cconomy of fuel is sought.

" We also build Straight Linc Compressors—the Lost of their class—for Contractors® use and for Explo-
ration work where low first cost and semi-portability outweigh considerations of economy of fael,

All eur Compressors are now fitted with our positive-motion Air-Valves, the only real improvement
thut has ever been made over the old Spring Valves. '
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creased yield, that the author expected improved results | althoughin the crude ore the arsenic is not high, yet when | cake, When, however, it is a question, not of making
by the use of basic hnings and more calearcous slags in | the ore is allowed to oxidisc in heaps and the copperafter- | ordinacy tough cake, but of producing best selected cop-
copper smehing. wards precipitated from the solution, obtained by lixiviat- | per from ordinary arsenical blister (containing about 1 per-
n May, 1889, the teclimcal adviser of oncof thelargest | ing the ore, arsenic is concentrated in the precipitated | cent. of arsenic) there s, in the author's opinion, a_very.
mppcr-smcllin{g companies was exceedingly anxious to | copper to a considerable cxtent, the resulting precipitate grreat saving in waste effected by the use of a basic lining !
make a trial of a basic imng m one of their roaster fur- | usually containing some 3 to 334 per cent. of arsenic. | iIn the refining furnace. ;
naces,  This lining was accordingly put in and s still in | Very farge quantities of this precipitate are treated.  1tis ‘The basic refinery has so far been used chiefly for the’
perfect condition. The results obtained with ths first | added to the maxture of slag and metal charged into the | production of bLest selected copper from B. S. precipitate i
ining were so satisfactury that at the present time the | smeltng furnace, and according to the amount of precip- | only, or from pure blister containing only some 2 to *3]
company have nmme roaster furnaces at work treatng | itate so added to the charge, more or less of the product | per cent. of arsenic, but some charges have recently been
arsenical *“metalhic buttoms " and white metal.  As the ) tapped from the smelter consists of impure copper,known | ruade from blister containing 1 per cent., and whic h:\\'e%
old roaster furhaces require renewing, they are bemg res | as “ metallic bottoms.”  An average analysis of these | been worked down into B. S. ingots with very good
built with basic hearths, so that, shortly, probably ail the | bottoms gives :~Copper 83 10 87 per cent.; arsenic, | results as regards yield, but as might naturally be expect.
roaster furnaces empluyed at these works will be furmished | 5 to 75 sulphur, 1to 3 iron, 0°§; lead, 3 ta 5 ; silica, | ed, longer time is required, )
with basic linings. ~ ‘These roaster furnaces have casteivon | 0°5. It is in the conversion of these metallic bottoms Summing up, therefore, the results so far obtained in:
bottom plates, underneath which a free current of air cir- 1 into blister copper containing under 1 per cent, of arsenic | hasic copper smelting, it would seem that where the basic
culates 3 by this means the bottow of the furnace s kept | that the basie furnaces have shown themselves to the | process has shown itself to be of most use is in the treat-
coul, it likewise prevents the possibibty of any fusing ac- | greatest advantage.  Caleulations show that taking the | ment of highly arsenical material tapped from the smelt.
tion taking place between the basic hearth and ats sup- | real copper in the *“ metallic bottoms * at 84°5 per cent., | ing furnaces, Such material, being  produced from the
port, which mught be the case were the basic hearth © and the real copper in blister at 985 per cent., there was | puorer arsenical precipitates, generally gives a great deal
built directly upon the ordimary siica arch. The basic 1 obtained n the form of Llister 94 per cent. of the real | of trouble in the ordinary way of working, with a very
waterial is ground and mived with tarin the useal way, | copper from the basic furnace and 56 per cent. of the real | high loss of copper in the slags, which necessitates extea
aud the furnace bottum 1s formed by throwsng this | copper from the acid furnace, showing a gain of 38 per | labor and expense to rework,  Another very important
matetial into the hot furnace and busmng it on inlayers, | cent. in favour of the basic furnace.  The real copper in | point to which the basic process shows itself well adapted
well beating down each separate layer and giving 1t fire | the slag works out to 25 tons 14 cwt. from the basic | isin the refining of blister rather high in arsenic (say
for some hours before applymg a fresh layer. It asually { furnace, and 121 tons 19 cwt. from the acid furnace. from 1 to 14 per cent. or higher) for tﬁe purpose of mak.
takes four or five days to burn on a bottom in this way, In addition to the largely-increased yield of blister ob- | ing B.S. ingots. .
When the bottom is properly shaped it should be season- | tained from the basic fusnace over the sand-lined furnace
«d by melting on it some rich copper prcciyimtc or goad | when treating metallic bottoms, there is a further advant. NOTICE---A Chemist and Miners
blister copper. It was at first considered that the basic age, viz., that these metallic bottoms have a most deleter- . . ;
hearth alworbed less copper than the ordinary sand ones, | ious effect apon the sand lining of the farnaces, the bot- alogist of standing will make a pros;
but there appears to be very lintle, if any, difference he- | tom nearly always requiring repair after three or four days’ fessional visit to British Columbiy
tween them, much depending on the way the botwom is | working. » ' H
f;mnctl :lmd sc:\\m;c(l. l'l'hc tap-holf of the fu‘{nacc is ]Aﬁcr carefully investigating the results obtained fx?m and the Pacific Coast in May or
shut by throwing a little basic material against it from the | the substitution of a basic lining in the roaster furnace for : b 3 o
inside.  In other respects, the working gf the furnace is | the ordinary sand lining, it wa‘.,s resolved to test whether June.  Any parties having  minin g
comluclgid inlth? us:al way, After each cli:\rgln' any slight | any substantial improvement resulted fror'p a similar | claims they wish to have examined
repairs that the banks may require are made by throwing { change in the refinery furnace.  The margin for improve- » o . icate
solmc basic material against the place needing repair ; th% mcnti’in the case of tﬂc refinery furnace isg far less than in 0': repfnrtecl o can (Aﬂ!l‘llllllllwte
rcpixirs rcqu*iml are, h;)\\'c\'crl. very slightrin clom}mrison the cascof the roaster fur;\:\cc process; ilfis}thcrcforc sltilla with him by addressing ‘¢ Expert
with an acid furnace, the tendency being for the furnace | little uncertain whether the extra cost of the initial basic 1, H ine o !
banks to grow rather than to cut away. & lining and of the current repairs are compensated for by the (dlli.ldlilll Milllll, and Medlanicali
The mineral in use at these works is arsenical, and ! slightly increased yield, when making ordinary tough Review Offices, 0“3!“’3, Ont.

TOOLS, MACHINERY & MINING SUPPLIES.
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RICH LREWIS & SON, LD ;

NS ™ - - - . TORONTO;

TETE! “N.AROD.”

Sclf-contained combined Roller and Attrition Mill : Capable, durable, delivers uniformj
product. Fineness regulated by size mesh of screen employed.  €omplete preservation of;

o

granulation. No bolting or tailings. No regrinding. No slime. 3
For pulverizing all kinds of rocks, ores, quartz, phosphates, cements, marble, plaster,’
ete. Is particularly designed for the reduction of low grade gold and silver ores. ]

Weight of mill complete, 5,000 pounds.
Extract of letter from €. E. Borden, Supt. Navassa Guano Co., Wilmington, N.C., Feb!
297th, 1891 : i

« Mill takes very little power, not more than 20 horse. Product is of uniform quality
and quantity. Capacity, over 4 tons phosphate rock Jer hour, actual weight of which §
per cent, 60 mesh fine. Mill shows scareely any wear,

AMERICAN ORE MACHINERY COMPANY,

The ‘“Narod" Pulverizer. . No. 1 Broadway, New ¥Xork, U.5.A]

- - is a new Non-Conducting material, made into scctions to fit any size of pipe, and into rolls and
F ' R E F E I I sheets for large surfaces. It is a flexible feltlike fabric, made of pure Asbestos. It has
been demonstrated by the United States Navy and others, to be superior to hair felt as a non3

conductor, and is indestructible by heat.  Covering your Steam or Hot Air Pipes will save from 10 to 40 per cent. in
fucl and give dry steam at long distances. . . L ;

" ° SOLE" MANUFACTURERS: ~ -

The Chalmers - Spence Co.

Largest Consumers of Asbestos in the world. Office, 39 & 61 Liberty Strect, N.Y,



