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THE OFFICIAL ORGAN
—or—
THE COLO WINER'S ASSOCIATION OF NOVA SCOTIA,
THE UMITED MINING SOCIETY OF NOVA SCOTIA,

THE ASBESTOS CLUS, 2(/!“'0.
THE GENERL MINING SSOCIATION OF gUt& £C

THE following Rcsoluhons of Council indicate beyond
a peradventure the status o THE REvIgw as the
exponent of the Canadian Mireral Industrics :—

The Gold Miners® Auochdon of Nova Scotla.

“‘At the annual mmmx of the Go!d 2Ziners’ Association of Nova
ia, held at Halifax on 6th March, 1889, THg CakaDIAN MiNiaG
Review wauadopx ed the official orﬁan of this Assoclation,
(Signed), Wiisox, President.,
J ParTInGTON, Secretary.

‘The Mining Sodety of Nova Scotia.

‘‘Moved by Mr. R. G. udu seconded by Mr. C. A. Dimoc]
That the thanks of the Soqexybexmdered 12)3\1, B.T A, Beli for
:xulgong’:‘{;et pl;c‘llr;g ll:ecvlr T"l?l Runzﬁ at the disposal of
he and that Tx CANADIAN M3
appmnledxheoﬁculorglnofl:c&mw HING REVIEW 13 hereby
(Signed), S. Poorg, President,
}l. M. WyLuE, Secretary.

The Asbes(os Clud, (Quebec.,)

au:‘hﬁn 0“‘; \'{h&TuldCé::mf-;’ M‘:’mxc Rrevisw is, by
e Members an NG
o o?xheAs e obErn A c7eby appointed the oh'ma\
(S-sned).

:\. Brows, President.
l;v.sm, Secretary.

The General Miaing Auochﬁon of ihe Province of Quebec.

:\lame:ungof Council held at Montreal on th &h Ma
t, it was moved by pmn Adams, seco: %
!!opper. and resol\ed That Tue CAY\A"!AN Mt\mc Rnuxw be
be official organ of lbe Amxun
igned), Geom InvINg, President,
B, T. A. Bety, Sezrer iy

The Lake View Mining Syndicate, Ltd.,,
of London, G.B.

From timse to time it has been the policy of
the Review to advise caution on the part of
both home and foreign investors when some
mining scheme has been brought forward the
Tecord of which has not warranted the glowing
t of prosp issued.

It is fairly open to question whetaer to such
category belongs ““The Lake View Mining Syn-
dicate, Limited,” an English incorporation
formed to work gold mines at Waverley, Nova

Scotia, and the prospectus of which has lately

been issued in London.

The British courts, in various cases of late,

have held that the directors of such companies
are personally responsible for the accuracy of
the statements contained in the prospectuses,
and the object of this article is to call the
attention of the directors of this scheme to one
or two matters into which it would be well to
nquire before sending the documents out broad-
cast.

The object of the Syndicate, as set forth in
pant is to acquite ““a lease (gruated to Alonzo A.
Hayward for the term of two years, from Septem-
ber 71h, 1892) of the entire plant, personal pro-

perty, and gold mining areas, owned by the
Lake View Mining Co., Ltd, a company organized
under the laws of Nova Scotia, Canada; also
the option to purchase the said property for the
sum of one hundred thousand dollars, about
A£20,000, at any time during the term of the
lease.” ‘'The lease requires a payment of 10 per

cent. of the gross vutput, 2 per cent. to the

Nova Scotia Government for royalty, and 8 per
cent. to the owning company for rental, or
additional royalty.

The prospectus says: ‘““Nova Scotia mines
having been comparatively little worked, the
public are (sic) scarcely aware that it is a
gold bearing country.” Are there many Lon-
doners agreeing with the above? Some, at any
rate, will remember the New Albion Co., The
Britisk and Colonicl Land and Mining Co., and
other companies of both more recent and older
dates, and well remember that Nova Scotia gold
was the cause of their being.

Another statement to catch the eye is: “The
mine has been thoroughly proved * * The
Government returns show that 16,226 tons of
quartz taken from this mine yiclded 11,034 0zs.
of gold, or an average of 1634 dwts. per ton.”
The phrascology of these two sentences, follow-
ing one close upon the other might lead an
unsophisticated investor to suppose that the
mine had been recently proved to contain

| quartz of an average value of 16% dwts. per

ton. The sworn returns from this property since
January 1st, 1888, published in the Government
blue books, show an average of only 475 dwts.
per ton, from neatly 5,000 tons crushed. The
cost of extracting and milling the ore, inc/uding
dead work, is put at about 6 dwts, Was there
any margin for profit on these 5,000 tons ?

The prospectus also says that the *‘excellent
plant of modern machinery,” now on the pro-
perty was “erected at a cost of over £16,000;”
that *over 430,000 has been already expended
in opening up the property, and in erecting
buildings, purchasihg machinery, ecc., etc.” Also
that “the directors have secured as manager,
the present lessee, Mr. Alonzo A. Hayward, who
has the advantage of knowing the property
thoroughly, having as lessee carried on the work
profitably for several years past,” aud that he
has “agreed to devote his entire time to the
management at the mine, receiving only the
nominal amount of 415 per month,” etc., etc.

One can imagine an inquisitive sharcholder
asking thesc questions: “How is it that this
excellent plant of modem machinery cost
£16,000 stg. when it is assessed on the tax
books of the Province at only 41,600 or there-
abouts? Why should it have cost £16,000
stg. if it is worth only £1,600 or 10 per cent.?

This inquisitive shareholder might also have a
taste for calculations, and, fortified Ly the,
Government returns might say: “The total
number of days labor returned upon this pro-
perty since, thjs Avietican; company began work
under Mr. Hayward, is about 15,000 assuming
the average price of labor per day to be $1.50
(which is above the a‘emge rate for Nova Scotia)
$22,500 will be required for the labor’ bill ; the

ratio of fuel, power, explosives and supplics to
labor ir. Nova Scotia appears to be under 50
per cent., but assuming it to be g0 per cent. we
must add $11,250 to the above, making a total
of $33,750, or sa; broadly £7,000 stg. This
will leave the cost price of your plant less Jabor on
same, some A£23,000. Now your prospectus
says 416,000, and the taxed value is £1,600.
Is it wise to selcct for the future management of
this syndicate a gentleman who has needed so
much money to erect a plant assessed at 50 low
a valuation ? or are your figures wrong? If so
what do you mean by publishing them in a
document for which you are liable?”

The directors may also have this question
asked them, “You state that Mr. Hayward ‘as
lessee carried on the work proiably with little
or no capital for several years past Can you
give to shareholders any statement of the margin
of profit per ton obtamned by Mr, Hayward on
the 8 or 9 dwt. quartz mined by him during the
10 or 12 montks of his lease in 1891 and 1892?77

The directurs would be less liable if the word
“years” was changed to “months” The
prospectus says “It is estimated that the ore
won in the exploratory work will in any event
more than pay expenses incurred ” in such work.
The Government returns show that the ore won
in the exploratory work done by.the former
manager in the years 1888 to 1891 inclusive,
was 3,0414% tons, yiclding 34934 oz of gold,
an average value per ton of 234 dwti Does
this syndicate really believe that 235 dwts. of
gold per ton ““will more than pay ” the expenses
of driving croés-cuts and levels through the hard
country rock of Waverley district? If so they
disagree with the estimate of their own engi-
neers who have put it at at least $3.00.

The prospectus also says that the “statements
and estimates are made upon the authority of
information furnished by the vendor and Messrs.
Bainbridge, Seymour & Co., who have favorably
reported on the property.” The inquisitive
shareholder again comes to the front and says
to the.e gentlemen, “ Your report is dated 6th
January, 1893, and as all work ceased on the
property in April, 1892, it is presumable that
you would have all data of production at hand
before you made this report.  Have yos, or any
of your subordinates, visited this mine since
December, 1891? Because youx report says
that from January 1st, 1888, -to January 1st,
1893, the production has been 2,197 tons, yield-
ing 911 ounces. Now the sworn returns made to
the Mines Office between the above dates show
4,927 tons yielding 1,166 {(and a fraction) ounces.
Up to the 1st of December, 1891, some 2,076
tons had been milled by the Lake View Co:, but
only 237 ounces were returned. You make
674 ozs. more than the sworn returns show.
Will . Messts. Bainbridge, Seymour “and - Co.
kindly explain from whence those 674 0zs. came ;
or what particular 2,197 tons gave 911 0zs?”

A pertinent question is, what evidence have
the directors to show that the average yield of
the past five years (47 dwts.) is going to at
once increase to the, 15 dwis. upon which is
based their calculation of dividends > .
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The gold mines-of Nova Scotia are good | Another new device for the prevention of cage

wvestments when properties are selected with
carc and managed with ability and economy,
and they need, as a rule, large working capital,
But British investors are asked (not only with
regard to this scheme but all others as well) to
look carefully into the alleged merits of the
enterprise and also into the character of the
management proposed.

e e

EN PASSANT.

In the compilation on the subject of the In-
dustrial uses of mica presented by the editor of
this paper before the General Mining Associa-
tion of the Province of Quebec last month it
was stated that the new insulator known to elec-
tricians as Micanite was made from pulverized
or comminuted mica mixed with liquid cement.
In a letter from the Mica Insulator Company of
New York, the writer describes this new insulator
as follows :—

““We take natural sheet mica, small pieces pre-
ferred, from which we manufacture Micanite.
We have nothing to do with ground mica, nor
do we use it in any form. We are able under
our patented process to take small pieces of
waste mica, and build it up into sheets 40 inches
square, and larger if necessary ; and we are also
able to make it in any desired form. We are
supplying the electrical trade very largely, in fact
we have more orders than we can fill. Wg
wish to compliment you, however, on your,
article, as it is certainly very interesting. We
send you by mail a sample slot trough made for
the W, P. 50 Armature Thomson-Houston motor.
By examining this, you wil! see at a glance that
we do not use ground mica as any one would
suppose we do from reading your article.” It
gives us great pleasure to acknowledge and give
space to this correction.

They who are ever looking for the American
capitalist whose arrival will develop our iron
mines, and who believe he is sure to come
because President Cleveland will take the duty
off iron ore, may be able to reconcile their hopes
with the facts that hundreds of iron miners have
been paid off in the Lake Superior districts,
several mines have been shut down, and ore has
been offered cheaper than ever before known in
the history of American iron mines,

The market for Canadian Asbestos, at last
advices, is reported more hopeful and several
contracts at fair prices, have .been made. An
English correspondent states that stocks on hand
are greatly reduced but that buyersare holding off
1n the hope of getting a further drop n prices.

Wath the closing down of the High Rock and
Squaw Hill Mines active operations in the produc-
tion of apatite in the Ottawa Valley ceases and the
ndustry for the first time 1n its history is ata
complete standstill. Our last quotation for 8o
per cent. 1s 10%; d. Hamburg, a shght advance
which we trust will be the precursor of better
things.

ccidents has been invented. This time the
patentee is Mr. I' Settle, manager of the New

Mill Gas Works, Huddersfield, England. Ac- |

cording to the description supplicd by Mr.
Settle, a chdin or rope is attached to the cage in
the ordinary way, but on the top of the cage, on
cither side of the chain, is a hinged vertical link,
on the upper end of which is a horizontal lever,
the opposite end being hinged to a block capa-
ble of sliding up and down vertical rods placed
at each side of the cage for that purpose. The
vertical links and horizontal levers are so
arranged that when the cage 1s suspended by
the chain the blocks move more freely up and
down the vertical rods ; but if the chain or rope
break and cease to suspend the cage then the
ends of the horizontal levers come into contact
with a stud and bind against the vertical rods,
whereby the descent of the cage is at oace
arrested.  This takes place whether the rope or
chain 15 lowenng or lifting the cage. Guide
rods of 13 inches in diameter, it is stated, will
bear a breaking strain of 78 tons considerably
1n excess of the weight and load of an ordinary
cage, which usually ranges from five to fifteen
tons. :

Accounts come from Germany that Herr
Krupp is now constructing a number of experi-
mental engines to test a novel idea. A German
inventor has taken out letters patent covering
the utilization of the gencral principal that finely
divided carbonaceous matter floating in the air
readily explodes. He proposes to grind coal to
an impalpable powder, and, after introducing
the dust floating in the air into the cylinder of
an engine, explode it, the idea being to follow
very much the same lines which are being so
thoroughly developed in the use of gas in engine
practice. Naturally, the first question which
has arisen has been how to get rid of the ash.
Herr Krupp is reported to have stated that his
experience in gun manufacture convinces him
that this is not a serious obstacle. The ad-
vantages which would grow out of u direct
utilization of mineral fuel as mined are very
obvious. While modern practice converts only
10 to 15 per cent. of the heat energy stored in
coal into power at the crank shaft of a steam
engine, it is believed that no less than 75 to 8o
per cent, could be made available by the
direct combustion of the fuel through explosion
of coai dust.

Professor A, B. W. Keninedy, F.R.S., delivered
- lecture in the Royal Institution, London, Eng,,
recently on “ Possible and Impossible Economies
in Energy Utilization,” 2 subject which he de-
scribed as of national interest, as economy in
encrgy might mean wealth and prosperity to a na-
tion,while waste in cnergymight mean diminished
c e and g 1 dep: As an engr-
neer, he stood on the firm basis of the fact that
uothing was impossible except perpetual motion
and the transmutation of metals. In essence,
all the imposibilities he would have to mention
were perpetual mctions—attempts to get more

out of something than was jn"it. He gave as
instances the attempts to utilize the steam in an
engine over and over 'again,',xind to make out of
coal a fuel which had twice the value of the
coal its:lf. More than half the possibilities of
ecorumy were possibilities of improving up to
the best work already done. 1f, for instance,
the average working of steam boilers all over
this country were brought up to the standard of
the best working, about 30 per cent. of our coal
would be saved. He analysed the working of
electric light plant, compressed air plant, and
electric tramway plant, as well as steam and
gas engines, and said there was no very large
possibility in saving in the generation of electri-
city, but there was an enormous possibility of
economy in utilizing the current for light in the
lamp itself. He also emphasised the import-
ance of superheating steam. To sum up, there
seemed to be no very startling possibilities before
us, except in increasing the efficiency of electric
lamps and bringing up gas engines to their
theoretical maximum. In other respects matters
would develope more or less rapidly, but always
less and less rapidly as they approach the limit
of efficiency.

The Council of the Mining Society of Nova
Scotia is arranging an excellent programme for
the Quarterly General Mesting to be held on
27th and 28th of June, at New Glasgow. The
works of the Pictou Charcoal Iron Co., the New
Glasgow Coal, Iron and Rail Co., and the
Nova Scotia Steel Works, together with an in-
spection of the collieries in the neighborhood

are features which in themselves should stimul--

ate a large attendance.

The General Mining Association of Quebec
will hold its next meeting at Sherbrooke on
Wednesday, sth July. An excursion on Lake
Memphremagog to the chating watering place
at Newport, together with other items of unusual
attractiveness are on the cards. Mr. F. P. Buck,
a prominent citizen of Sherbrooke, and 2 mem-
ber of Council, has the programme in hand which
is a sufficient guarantee of the excellence of the
bill of fare to be provided. At the sessions
several paners on subjects of mterest will be sub-
mitted.

In a discussion on the subject of mis-shots
before the Manchester Geological Society a Mr.
Dobbe said that at his colliery they had fired
some 16,000 shots during the year, and 23 had
missed. These detonators were recovered by
boring a hole g in. to 12 in. from the old hole
and charging it, then connecting the wires of
the misshot to the cable, so that when the mis-
shot was fired there was no difficulty in finding
the mis-detonator. His instructions were strict
on this point; the mis-detonator must be found.
When recovered they were brought to his
office and the cause of the mis-shot ascer
tained. In eight cases out of 23 he had
found it to be the fault of the detonator wires
being broken, and in the 15 he could not firc
them with the battery. .{\nothérspeal'cer claimed
that thé occurrence' of missed hots can be
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largely prevented by the action of managers in
insisting that the shotlighters should test the
exploders and cables at least once a week, the
exploders to be tested on a volt-meter to see if
the proper number of volts are registered (at
least 65 volts.) and the cables tested to see that
the wires are not damaged by being broken or
short circuited in any way. It is advisable in
choosing exploders that thosc having a large re-
serve of power should be selected.  Instruments
are now made registering .120 volts, and only
weigh a few pounds,

1t would seem that the miners of the Province
of Quebec are not alone in their grievance on
subject of explosives for we find on reading
Lord Randolph Churchill’s interesting book
“Men Mines and Animals in South Africa,”
that at Johannesburg, dynamite, an article of
prime necessity in a mining country has been
made the subject of a monopoly, and granted by
the Government of the Transvaal to an indivi-
dual who, for considerations unknown, is entitled
1o exclude all other dynamite from the country
but his own, and teceives a royaly of 12s. 6d.
atonon all his own dynamite which is con-
sumed.

Mr. Isaiah Johnson (Manchester Geological
Saciety) claimed for the steel or iron girder as a
substitute for timber in mmnes the following
advantages :—First, That its life is at least six
times that of timber. fecond, That there is
a proportionately less risk. Third, No stoppages
through falls. Fourth, That when a roof is
done with, the materials can he used again, o7,
cven if they had to be sold, they would at least
take scrap price, whereas timber when broken
would be worthless. Therefore taking into con-
sideration the use of labor, and the danger of
taking out old timber and refixing new, which is
very costly apart from visk, he was convinted
that the use of steel and iron for the securing of
main rcads is preferable to timber. ’

The reveénue derived by the Department of
Interior from the sales of coal lands in the
North-West Territory during the year énded
31t October, 1892, was $3,374.70, being an
increase of $1,093.70 over the preceding year.
The totai area of coal lands sold up to date is
13,639 86 acres, and the total amount received
therefor ™ 11,083.27.

In our issue of March we published an inter-
esting contribution to the Transactions of the
American Institute of Mining Engineers from
the pen of Mr. E. E. Russell Tratman, New
York on the subject of unfreezable dynamite.
Inarecent note to the Institute Mr. ‘[ratman
called attention to a new high explosive called
Maximite, which has been brought out in the
United States and is claimed to be both unfreez-
able and smokeless. It is a nitro-copound,
with gun-cotton for its base, and is the invention

erecting a plant for the manufacture of the new
explosive on a commercial scale. Maximite is
said to be equal in power (weight for weight) to
pure nitro-glycerine and nitro-gelatine, while 10
ounces of it are equal to 1 pound of go per cent.
dynamite. The cartridges are fired by ordinary
exploders, and cannot be exploded by striking,
The products of combustion are mainly carbonic
acid gas and water.

As to Liebert’s unfreczable dynamite, Mr.
Tratman has not yet been able to obtain from
the owner of the American patent any particu-
lars of the extent of its manufacture and use
abroad, but it is said that arrangements are bensg
made for its manufacture on a large scale in
England. A company was organized in London
for this purpose in 1890, but apparently nothing
practical has yet been done. Col. Majendie,
R.E, Chief Inspector of Explosives for the
British Government, writes that no explo-
sive of that name, and none claiming to possess
its non-freezing property, has been placed on the
official list of authorized explosives. A dynamite
(Von Dahmen’s) which was claimed to possess
this property was submitted to the Department
of Explosives in 1889. Upon due examination
it was approved, but no examinations were made
as to its alleged non-freezing property. No
license to manufacture or import this dynamite
was ever secured, and it is therefore not on the
official list,

In a recent number of the Transactions of the
Manchester Geological Society, Mr. Jas. Grundy,
one of H. M. Inspectors of Mines in Great
Britain has something of interest to say on the
subject of barometric observations in connection
with collicry working. He suggests that one of
the practical steps to find out the real value of
the barometer as an indicator of dangers to be
avoided would be for a number of persons in-
timately connected with collieries to keep records
of a self-recording barometer of a good make,
and at the same time arrange for the many and
varied changes that take place in mines being
as far as possible noted and compared with
barometric readings. The observations and
records would include falls of roof and sides,
unusuat appearance of fire-damp or black Jamp.
They would also be of great service in the solu-
tion of the problem as to what extent the weight-
ing and unexpected falls of roof, sides, or coal,
as well as the issue of gas from them, and from
the coal, are affected by thy: atmospheric pres-
sure. Another matter worth investigation, is the
changes, if any in the gencrality of air circulating
in the mine ; or the relative value of the air fors
ventilating, during the varying atmospheric pres-
sures.

Notwithstanding the dullncss that is prevalent
in certain branches of our mining industries it is
gratifying to find that our manufacturers of
vy have their hands more thar

P 1.2,

of Mr. Hudson Maxim, who has had consider-
able snecess with the manufacture of sniokeless
fifle-powd rs.ffom nitroccmpounds.  Heis now,

full. "i‘he Ingersoll Rock Drill Co,, is working
night and day shifts, and the same activity is

noticeable at the works of the Canadian Rand
Drill Co. and the Jenckes Machine Ce, at
Sherbrooke. The Ingersoll people have orders
in hand for two 20 x 24 piston inlet conipressors,
and 22 Sergeant coal mining mauchines, eight
boilers and other plant for the new Dominion Coal
Company, besides compressors and mining plant
for the Lake Gerard Mica Mining System and
other mines. The Jenckes Machine Co's
large and well equipped establishment at Sher-
brooke is also busy on plant for the Dominion
Coal Co., among which we noticed the other day
two large hoisting eng Other
in Ontario and Nova Scotia, we ate glad to see,
are also doing good business with our mines and
quarries.

turer

At a meeting of sub-committee of the General
Mining Association of the province of Quebec,
held at Sherbrooke, Que., on 12th instant, it
was resolved to recommend that the Association
memorialise the Government to extend the
working of the present law respecting the free
admission of mmning machinery to read * That
all machinery and appliances for mining, quarry-
ing, smelting, concentrating, refining and treating
ores or rals rot tured in Canada be
admitted free of duty.” As our readers are
aware the law at present is restricted to mining
machinery only. Needless to say sucha changein
the application of the tariff is a consummation
most devoutlyto bewished byevery mineral opera-
tor in the country. At the same meeting a state-
ment of the various classes and kinds of mining
machinery manufactured in Canada was drawn
up. This ‘has been forwarded to the Mining
Society of Nova Scotia for extension and revision
and will be finally submtted for adoption at the
meeting of the Association at Sherbrooke on
sth July. Itwill then be fyled with the Depart-
ment of Customs for reference.

Under date of 15th instant the ‘North Syduey
Herald contains the following :—

¢ Can you give an anxious public any information as to
what has become' of the threatened “legal proceedings
against the Ottawa Mining Journal by Mr. Kenuelly?
It will be bered that this periodical over six months
ago gave some enlightening iaformation of certain man-
agement of the propesty of the Sydney & Louisburg Coat
& Railway Company's property in Cape Breton. The
uninitiated and unsuspecting stood aghast at the fearless-
ness, certainly begotten of an honcsty of purpose, that
charac'erized the utterances of the Mining Journal in its
i of the gt of that uafc com-~
ny's property. After the ag}lmuanee of those articles
1r. Kennally threatened the Mining Journal with legal
annihitation: unless it would withdraw its statements,
The Journal refused to move one iota from its position or
withdraw one word of its published,statement and dared
Mz, Kenrslly tolegal combat  Has the ex-manager of
the Sydney & Louisburg pany idered discretion
the better part of valor and” withdrawn the libel suit
against the Minlng Joumal? =~ Possibly dreams of that
famous ““ impact of running ice” has cooled down his
wrath, It would be funny to hear his narrative, under
cross-exarnination in a court of law,.of the origin, growth,
capital, disposition of profits, manag an 1
of a mercantile firm in this town catied ¢ j. Webb & Co.?
‘The Journal, in its scathing review, referred to this con-
cern. Docs the ex-manager remember this?  Althongh,
his career in Cape Breton is ended, and although every-
one laughs at him and at the many, in a certain sense,
amusing tales told of a management, the success of which
I will allow sorc-hearted stockholders to tel), yet I, like
the rest of a curious and amused Fublic. would like to
know what has become of Kennelly’s famous libet suit
against the Ottawa Mining Journal ?y' . \

So would wet -
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MINING NOTES.

Nova Scotia.

Beaver Dam.

Ttis w‘;lmlc{l. on goud authority, that this disteict will
be worhed again this summer, satisfactory arrangements
having Leen made with the concern formerly operating

here.
Darr’s Hill,

. Quartz from the Dufferin_mine is reported 1o be rising
in grade, The vein found in the nou)’n crosscut is being
worked, and shows a higher grade of ore than in the
old vein, Muners are reported scarce.

Kiltag.

From the manager of the Old Provincial Co., it is
learned that the level driven this winter on the Stuart lode
has shown up a large body of pay quartz. Rumor says
some of the reserves are high grade rock. Cross-cuts
from the first level are now driving north and soutl, to
<cut other veins lying parallel witis the Stuart lode.  Unly
a small force employed.

Fifteen Mile Stream.

Arrang for the of they recently
consclidated here, are reported completed, and it is ex-
ggctcd that the district will produce largely this summer.

. James A. Fraser is in charge of the work,

Gay's River.

The mammoth mill erected here two years ago, has
been sold to the corg;mlion owaing {and about 1o operate}
the M h, N.B. J Rumor says the
price paid for 5 pmill comp gines, boilers, ete.)
with the store, dwelling houses, and other buildings was
$5000.00. The Memramcook Co. got a bargain, but we
advise them to go slow on their mine.

Country Harbor,

The Antigonish Co. are remodelling their mill and
hoisting outht. The Truro Foundry Co. has the job of
supplying and erecting most of the machinery. This com-

ny, under the cunservative management of Mr. J. C.
MacIlaald, has already woun an enviable record, and
when the changes contemplated are finished will have
much_enlarged their capacity and output. The yield
{ir'om.s‘ormonl district this year, is likely 10 lead all other

istncts.

'B1OT N

Stormont.

The Richardson minc conunues its regulat yield of
about % oz. per ton, l;)mduclnga monthly output of 150
10 130 0zs.  Five addional stamps are being added 1o
the fifieen head already 1n, and will be dropping in June.
This mine and the Antigonish nune at Country Harbor,
appear to have reserve. ahead for a steadily prosperous
year in 1893.

Negotiations are on foot looking 10 the re-opening of
some of the old properties in the east side of Isaacs
Harbor. This side has been idle for several years, but
owing to causes other than lack of paying veinc  The
whole east side should be consolidated and put under one
management, in which case large and steady returns
would follow.

Waverley.

The West Waverley Co’s mill of ten stamps, crushed
<during March, 651 tonis in 2434 full working days. This
is believed to be the best record yet made in Canada fur
a tea stamp mill. The company are now adding ten
more stamps making a total of iwenty, and expect to
have the new stamps dropping in June. The Truro
Foundry Co. is suppling the tron work for the new plant.

Oldham,

This district, for the first few months of the present
year, is beating previous record.  Sumething over 1100
ozs. is repotied to May Ist,

* tz is now being mined by the Standard Co.,
{Tayloe & Hardman) from a depth of 500 feet, yicldin;
from 5¢0 30 ozs. to the ton. A new straight line Ran
Comptes as just seplaced a smaller machine, and
work this summer will be vigorously pushed.

The Napier Mining Co., will start to sink a nzw lift in
1he vertical shaft Junc st.

The Columbia Mining & Milling Co,, returns 58 ozs.
from 225 tons ctushed, to April 1st. All work by this
<ompany is now on contract.

Monta, .

The Nova Scotia Mines Ltd. ,under theable management
-of W. R. Thomas are opcn.ng up a large body of reserves,
whilit steadily increasing their output. This minc bas

Quebec.
Eastern Townships,

The Eustis, Nicholas, and Howard pyrites mines are
reported to be working full time,

With the -opening of summer the asbestos mines at
Rlack Lake and Thetford show increased aclivity, but
the general demand for the product has been so limited
that the vy are d to a few pani

At Thetford the Bell's Asbestos Co. has a Jarge force at
work, principally producing lower grades (No. 2 and 3),
there being evidently enough of ¢ firsts” on hand ta sup-
ply all demands. '

Messrs. King Bros. who have operated their mill
during the winter on lower grades have resumed mining
with about twenty men.

« The Johnson's.Company has not yet attempted any
nuning this year, but a few nien are kept on mill work,

‘The Beaver Asbestas Co. is working a fair force, but of
course, greatly reduced in comparison with former years.

The American Ashestos Co., after being closed down
for two ycars, has resumed work with a large force under
Superintendent Klein.

The only other property at Black Lake on which mining
is bang done 1s that of the Anglo-Canadian Asbestos
Company, and here too, as at Thetford the number of
men employed is comparatively small.

The other companies it is understood will raise but
tittle of any asbestus this season, the Eenml desire being
to wait for an improved market and work off stock at
present on hand.

The annual general meeting of the members of the
Asbestos Club has been callcs for the 25th inst., but at
date of writing we have not heard the result of the meet-
ing. Dull times at the mines and unfortunate differences
among the executive have of late rather demoralized this
useful institution. The REVIEW in common with all
visitors to the ashestos rcgion, has a very lively recollec-
tion of many pl and i b heri nud‘?f

. The Adrian party knew nothing of the other party, and

The Kootenay and Colunsia Prospecting and Mining -
Co. of Ottawa shipped a cv of mining mnchinceey to the
““Wellington ” near Kaslo, B.C. last week. The outhit

isted of Kelly sectional boiler, Ingersoll drill, Blake
pump, steam hoist, ore buckets, tools, steel, ete. Ship-
ment was touted uver the Canndian Dacific, via Revel.
stoke and the C. & K. Navigation Co. to Kaslo, The
ate of fecight averaged $2.75 for 100 1bs,

This company had a working bond on the *¢ Welling.
ton * and closed for purchase on May 1st.  Development
work will be pushed and arrangements made for freight-
ing ore out in June,  About 60 tons high grade ore vary-
ing from 240 10 1000 0zs, silver are now on the dump ready
for packing.

Says the Nelson Tyibune :—** The boys who make their
headquarters at Ainsworth have lost_more sleep locating
claims after midnight than those of any other camp in
Koatcnay. A claim, believed to be of value, was relo-
catable at midnight of the 12th inst, and two parties
started to relocate it.  One ;;an was made up of well
known prospectors like Alex. lclfcod, Henry Cody, and
George Whatten ; the other was headed by George W.
Adrain.  Both knew the ground well in dayli%:u, but
neither patty knew the lay of the land after dark.  For
a while the hills around the Patah claim looked asifa
hundred jack-o™k had suddenly sprung up.  One
party had no end of mishaps in the dark before they got
the claim staked, and the other had no end of misfortunes
in daylight before he left the inside of the recorder’s office.

the other ﬁmly knew all about what Mr. Adrian was
sitting on the steps of the record office for so carly on the
morning of the 13th, Promptly at 10 o’clock the record
oftice was opened, and while Mr. Adrian was placing a
Winchester rifle, with which he was armed, in a place of
safety, the other boys stepped in and handed the recorder
their location notice for the mineral claim ‘¢ Nightshift »
When Mr. Adrian handed his location notice in he was
infu 7ed that he w..s too late. Mr. Adrian is now in
doubt whether 10 use the Winchester on the wining
recorder or on the boys who l\}.got ahcad of him, and the
mining recorder wishes the *¢ Nightshift ** had never been
located,”

Says the Golden Era :—* We heag that there is every
of the Golden smelier being in active and con-

¥ € K B’
hospitality served with a gy hand in the comf
club house. We sincercly hope matters may be so ad-

tinuous operation this year, The information is on

Justed that the club will resume its sphere of uscful
The club is altogether 100 important an institution to be
allowed to drop.

Extensive improvements at the Lake Gerard mica mine
are lated  this A larger p
(Ingersoll} and other plant will be put in. The output
coptinucs about 20 tons weekly.

Work on the Hall white mica mine at Escoumains,
below Quebec, has been resumed this month.  The mine
was opened up in_November and shut down toward the
end of January. Ten.en were employed.  During that
time 3,700 Ibs. of cut mica of an average value of $1.50
per Ib., was taken out. This mica was taken from a
shaft about 35 feet wide, 10 feet long and 25 feet deep.
The vein of spar and quartz now being worked runs from
50 to 60 feet in width and about 1,700 feet long. The
muca 1s of excellent quality and gives an average size of
4x4. Itis beyond a doubt the richest deposit of white
mica ever discovered in Canada.  The property is swned
by Messts. G. B. Hall, Daniel McGir and John C. Eno,
all of Quebec.

Ontario.
North Burgess.

The Lake Girard Mica System’s mine at North Burgess
has produced about 50 tons monthly since January last.

Mr. T. W. H. Leawitt, of Dcrroit, has opencd up a
fine amber mica property in North Burgess. Ten men
are cmployed and some 1,500 tons taken out in a few
wecks work.

Lake of the Woods.

The Sultana gold mine_is now employing 32 men,
about half 1n the mine and half in the mill.” The mill
has a 10.stamp battery with an amalgama(in;h?lam, and
1s crushing sonie 20-lons of-orc per day. e concen-
trates are shipped. The new development recently has
consisted in opening up a new lode which issaid to be
about 12 ft. in wi. b, averaging from 1 to 3 oz.

At the Tremaine the shaft is down about 100 ft. and a
considerable quantity of ore has been taken out, most of
which is free milling Sord ore. A reduction plant is soon
to be put up, it is said.

British Columbia.

Mr. Geo. McCabe of Kaslo, was in Ottawa a few
d:?;s ago and u(u:gcd to the coast with a bond of Mr.
ohn Askwith ford

been seriously handicapped by the reckless op
carried on under previous managements, nnd the London
Company is 10 be_congratulated 1n having at Jast got the
sight 'man at the Nova Scotia end,

’s gol pSEy i 1ch district,

J I in the D
the *“ Bobbie Burns.™ property was bonded for

the ledge that for a supply of ore are
complete.”

Writing under date sth instant, the Kaslo-Slocan
correspondent of the Nortk-IVest Mining Review says:

The snow is fast disappearing here and the indications
are that before the month of ﬁunc the prospectors and
wizers now lying *dle hece will all be busy 1o the hills.
There has been no ore shipped fiom the mires for the
last few days and it is doubtful if there will xc any for
some time to come as the road is almost impassible and
threatens to become worse,  However there still remains
hundreds of tons stored away in Hughes’ warehouse
wwaiting shipment.

All speculation regarding the merits of this district has
been removed by last winter’s showings and it must now
be conceded that the Kaslo-Slocan is among the richest
ore producing countrics in the world. It was genenally
believed when first discovered that there might be a few
mnes in this_locality, but as development work goes on
it brings to light the fact that not one or two of the
prospects, but all of them which have been worked are
Simon pure mines whose average production will exceed
$165 per ton in value and in Txanlity seems illimitable.
‘The veins which have been worked all winter and prove
themselves worthy of trust are the Bluchird, Washington,
Freddy Lec, Mouatain Chief, Chambers Group, Idaho,
Wonderful, Slocan, Boy, Reco, Fremont, The Best,
Queen Bess, Dardanelles, A, D., (formerly Big Bertha),
Slocan Star, Grady group, Jackson, Noble 5, Alamo,
Lucky Jim, Fayne group and Northern Belle.

Al of these have opened up in splendid fashion, some

ding the most i P ions of their owners

or bonders, The WnsYzinglon, Idaho, Freddy Lec and

Grady group have been shipping ore all winter and have

more teady for shipment. The A. D. people lost the ore

chute recently but are now drifting and expect to tapt
again shortly.

All the way between here and the Duncan river the
shores me hined with the camps of prospectors whe art
working up that way.

Reports feom the Duncan and Lardeau state that thox
rivers are rising rapidly and all desirous of reaching thest
sections had better start in now. .

Rumour has it that they have strack a very rich I»)ﬂz
in the Chambers. This group is going to make John
Burke, the fortunate bond holder, a very wealthy man.

Reports of new strikes are coming in every day be|
with few exceptions it is impossible to verttfy them:

some American investors at a figure in the vicinity of-|
$25,000,

everal bave been made in the immediate vicinity of 1b3
aty. .
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The Occurrence and Reduction of Gold.”

By A
LFRED WoopHouse, F.G.S., MEeM. INsT. MINING AND
METALLURGY.

(h;}tn ht:“,s paper I propose to deal with_points of interest
Vova Sce ts}ruck me in the gold fields of India, Africa and
very ;hoo ia, and as my acquaintance with the latter is
iffq t’:nc rt, 1 put forward my views with considerable
experiene"tmsn.ng that other members with far greater
and ex IC? of this Province, will not_hesitate to criticize
the disg a}l_] the errors I fall into, for in my opinion, it1S
he S::;?‘On and not the paper that educates.
termed th)e?‘l gold hasa fascinationforeveryone and though
civilizati e ““root of all evil,” is decidedly a blessing to
e onl ion when properly employed. Gold is, I believe,
is the sty mletal for which a market is always ready, and it
Ahhoamhard by which all products are valued. .
compar ‘(‘ig gold occurs usually in very small quantities
wide] el’ with other metals, it is probably one of the most
e"ew{v h( istributed, as traces of gold are found almost
A but not often in paying quantities.
Proﬁtgirllence in different countries has shown that the
existen e working of gold does ot necessarily follow the
PrOpos:etOOf the metal in_payable quantities, and
of failure, point out in this paper some of the causes
(13011‘1 occurs in three forms as follows :-—
in the myers of quartz or other hard substance embedded
matrix,
etcz' Associated with sulphurets of iron, copper, lead,
*3 eI‘th‘fl' chemically combined or otherwise.
ergs'io: alfhlVla}; that is in the detritus formed by the
and at of auriferous rocks due to action of weather, sun
iberat Tgosphere,_ by which_particles of gold have been
roon he » the lighter grains of ground or_ powdered
near t%"e bt;en carried away, leaving the heawvier ml_nqral
the di e orignal source. Ido not propose entertaining
isputed question of nuggets.
be (lei?f three occurrences of gold are too extensive to
mysel‘[x with in one paper, and I will therefore confine
ard si o the first, or the occurrence In quartz and other
Kl silicious matrix.
paniéﬁ‘ngh one continually hears that gold occurs in some
countrj ar district, in quite a different way than in other
the m;es’ experience tends to show that, .pra.mcally
parts O’f’e laws of nature govern all districts 1n different
in an the world, and I have found Qracucal knowledge
T Yy one country proves invaluable in new fields.
i:tz'c,ce “(‘i‘nel‘ however, must expect to find Jocal character-
pam““{‘ probably no two districts have t.he same, but if
fOrmaf. veins of quartz occuring In identically the same
ot o ]lon and lying only a few feet apart, differ so entirely
lhatrin y in yield of gold, but actually in the nature of
in th’ one may reasonably expect very great differences
Wish? districts"thousands of miles apart. To sum up I
of qu 0 convey the probability that gold occurs in veins
a é]ctal;ltz in all countries, following certain laws of nature,
ence ¢ by certain local characteristics, ar}d }hat the (hffer-
lends“t] yield of two parallel veins in similar formation
ver to show that our knowledge of the origin of gold is
y limited.
an‘gci’_lsuor to Nova Scotia hears a great deal about the
clin "}?1 (or anticline) angulars, etc., but does the anti-
t ise affect the richness of the ore or do the veins nearest
we point prove richer than those farther away? I think
‘must look further for a cause of rich streaks or de-
Posits,
(X3
vein;\"‘g‘}lafs “ is a good local name for the numerous
some’ strings or droppers of quartz that fall inlo and in
hes cases cross the true or formation veins or leads.
are ¢ small angulars are not confined to Nova Scotia but
ecdg‘fnel‘auy found in all countries under the name of
mat rs, which have leeched the country rock of mineral
Atcr and fed them to the mother or formation veins.
and ]llhangulars however do not bring in a deposit of gold,
D erefore certain angulars must have special advan-
oﬁi_ges], ]lf thgse are really the only source for int{oducuon
en;gi? d, which theory I cannot agree with. Owing to the
grc)me”albsence of a system of cross cutting 1n settled
Froms d below, little is known of parallel veins except
tive Slurface indications, which are usually most decep-
angal ut I think it probable that many of these
Pa§allarls are merely strings of quartz connecting two
ont el veins. Angulars do not always terminate on
COm;lCl with formation veins but pass through and
Wilhmif on the opposite side, or theg continue parallel
lheset e vein for several feet and then cross over; In
and t §ﬂ§es they should, I think, be called ¢ cross courses, ’
side lfse cross courses 4o in my opinion play a very con-
by 2 le part in the occurrence of gold. 1 have found
ay experience the nearer the cross course approaches to
Darallel with the true vein the richer the deposit of
mineral matter.
llsin] lthe Montagu district the gold “chutes or streaks ”
WE; y occur from 200 to 250 feet apart and dip to the
that a}tl an angle of 43° to 45° and t_he 1r{egu1anty mdlca'tes
m the the *‘chutes” owe their origin to something
OIrfe' than angulars or cross courses.
metait is acknowledged that the precipitation of gold and
chan s is caused by certain laws of nature, and not by
havEce' we have reason to expect that the same laws
oc _placed the gold in Nova Scotia mines that have
%sxoned the deposits in other countries.
" he following will illustrate one theory of how gold may
ave been deposited in * chutes” or ¢ streaks R

* Paper pr X .. .
Nova co(ga'esented at the last meeting of the Mining Society of

All will admit that originally the formation of slate and
quartzite was in a horizontal position, as it was deposited
under water probably containing mineral matter 1n solu-
tion, now it follows that this mineral matter wou!d be
precipitated provided certain foreign elements were intro-
duced, say for instance, some vegetable matter.

No doubt everyone has seen the peculiar streaks or
lines of seaweed on the ocean carried in comparatlYer
parallel lines by currents, the water between these lines
entirely clear of foreign substance.
Precipitation of mineral matter will be far greater on the
line of seaweed or foreign substance than in the clear
water. This illustration merely shows the possible theory
of gold deposits in streaks by vegetable or other matter
carried in parallel lines by currents over the newly de-
posited muds since converted into slates and quartzites.

Interesting as any theory of fmfmauon may be, 1 pro-
pose confining myselt to the practical and profitable side
of gold mining, that is following and extracting to the
greatest advantage this valuable metal. .

In commencing mining operations the engineer’s first
work is to very thoroughly inspect his ground, locating
as far as possible his different leads and learning where
gold has been found by former owners, making qareful
notes of past results. his notes he will be
able to make a rough plan and form some idea
where gold may be expected below. With this know-
ledge he locates the position of his first attack, by adit if
possible, if not by main shaft, selecting 2 position as
convenient as possible to the mill site, which should be
chosen well above the flat ground, so that no _trouble will
occur in the future from tailings. As the main workings
and mill site form the centre of all future operations, too
much care cannot be given to the selection of a place
which offers the greatest facilities for permanent works.
Managers often forget to look ahead to the future, when
the mine requirements may assume very great proportions
and instead of adding to the original works, a fresh start
has to be made on a more suitable site.

The works should be laid out originally with a view to
future contingencies, and the plan of operations carried
out by degrees as funds will permit. Above all things the
reckless cutting up of the surface by what are termed
trial shafts should be avoided, as these become reservoirs
to catch water and flood the future workings, necessitating
afterwards costly pumping machinery, for once the mis-
chevious work is done, it can never be undone.

Having located the main shaft, themanagershould decide
to sink certain depth, say 120 feet for his first level, and
steadily continue to_this depth, no matter what rich rock
is met, the gold will not run awaygand can be far more
cheapl yraised by overhand stoping from below, than from
the system of burrowing or underhand stoping so common
in the province.

I very strongly advise following the value of the rock
passed through by saving ** the drillings,” the miners
being supplied with marked tins for this purpose. It
should be the foreman’s business to see that these are
delivered regularly to the manager who should pan them
off and enter results in a book kept for that purpose.
Many rich deposits have been found by this method
when the gold was too finely distributed to be visible and
and would possibly otherwise have been overlooked.

As a rule the gold, or rather the payable portion of the
lead, will be found to occur principally in chutes or
streaks, the quartz rock between two streaks proving
unpayable, and yet too often this unprofitable rock is
taken out and crushed not only with a loss on the work,
but also on the wear and tear of the machinery.

It is true every mine cannot maintain an assay depart-
ment, but the manager can always follow his ore with the
pan, and I am surprised to see the pan so seldom used
in Nova Scotia knowing from experience its great value
as a guide.

“The question of vertical or inclined shafls is one that
is attracting attention ; the inclined shaft, for pro-
specting work, has the advantage that the lead is
tested as sunk upon, but any fault, slide, or change in dip
of the vein at once causes trouble, and with the numerous
quartz leads found in most districts of Nova Scotia which
must be cross cut afterwards, I consider vertical shafts
the most desirable for permanent works, as it is only the
one vein and that at one point which can be tested by the
incline following the lead. When the vertical shaft has
been sunk to a level it is easy to raise up or sink a winze
on the vein in order that stoping can be commenced.

Working capital is provided to carry out the dead work
which opens a mine, that is, sinking shaft and drifting
on the various leads and further, when the mine is
proved, to provide for the purchase and erection of the
pecessary machinery. When this has been accomplished,
the cost of developing fresh ground to replace that
extracted, should be added to cost of breaking and crush-
ing a ton of ore.

With the shaft down to first level, the pan should prove
the value of rock passed through, and the result should be
caréfully noted on the large working plan of the mine so
that the position of the gold streaks on the next level may
be fairly located. My experience has shown, that once the
rule of the occurrence of the gold is determined, nature is
wonderfully true to herself, and unless from some fault or
intrusion the gold will be found where looked for. If
more careful attention was given to this matter much
useless work need not be attempted.

In some mines of the Province, notably Montagu,
“nuggets” so called are found within the line of -the
streak or chute, and often contain from two hundred to
three hundred ounces of gold in a few’ hundredweight of

quartz. i

of seaweed being

These nuggets occur with some regularity
1o or 12 feet apart, and naturally greatly increase the

yield, but as it has been the custom in the past to crush
all ore throughout the mine, the average value of the
rich chute has been much reduced by the addition of
the unprofitable rock between the streaks, worth possibly
only two or three dwts. per ton ; and as there would be fully
ten times as much of this poor rock crushed as of the
streak ore, the rich ore has had to pay the loss on treating
an increased tonnage, which must return a lower yield
per ton throughout.

When the developments of Montagu enable the manager
to attack only the streaks, leaving the poorer rock *in situ’
the returns should greatly exceed those made in the past,
especially as by that time more of the occurrence of the
gold will have been learned by experience under systematic
workings.

The mines I have seen in the Province, appear unusu-
ally free of water, except such as is derived from surface,
where the numerous pits and cuttings form attractive
reservoirs, and I have reason to think that if the shafts
were puddled with clay well tamped behind the lagging,
very little water would be found below.

Considering the minute proportion of gold to the bulk
of rock, too much care cannot be given to avoiding un-
necessary handling of the ore, from which there must be
loss in gold and increased expense. The rock as broken
should fall into passes connecting with the level, whence a
truckafter being filled carries it to the shaft, and is hoisted to
curface on the cage and delivered by tramway to the mill-
house. When tipped, the ore is shot through a grizzly
into the ore bins which supply the self-feeders, the
large lumps which fail to pass through being put into the
stonebreaker. By this method, handling of quartz is re-
duced to a minimum.

Too ofen the first object of a manager is to make a
good show on the surface, and he starts erecting substantial
works before he has learnt the value of the mine. This is
surely putting the cart before the horse, for surface works
do not pay dividends and it is far wiser to expend
working capital first in development to prove what
the mine contains, merely erecting such plant as is abso-
lutely necessary for the requirements of . development ;
before launching out into handsome buildings and ex-
pensive.machinery, a system which has brought many a
good mine into liquidation.

Ample working capital is most essential, and I do not
consider Nova Scotian mines as a rule have had a fair
chance in that respect. What would have been accom-
plished in other countries if they had had only the few
hundred pounds that this Province has had? Failure
would have been anticipated and I consider very great
credit is due to the mining men here that they have done
so much with the small means at their command.

Again, owing to the fact that many of the mines have
been opened by men having small capital, the profits have
been distributed without building up a reserve fund for
developing new ground when the rich ore they worked
yielded smaller returns, and in consequence many mines
that have yielded handsome profits in the past, are now
clgsed down from want of funds to open out rich ore
lying below. With ample working capital mines can be
worked not only on a larger scale, but by drawing ore
from a dozen different points, the temporary falling off in
yield at one or two places would not materially affect
the return.

With the experience of the Indian Mines, havinga work-
ing capital of at least $100,000, and those of the Transvaal
where half a million dollars is far from an uncommon
working capital for machinery and mine development, the
small system of working in this Province, cannot be con-
sidered a fair comparison and yet I am convinced, from
my own personal experience, that Nova Scotian mines
will amply repay the outlay of large capital, provided it is
judiciously expended, I mean in bona fide development
and not for show on surface. ’

The quartz occurs principally as bedded veins in a
country formation of talcose or argillaceous slate, and
dense quartzite tilted almost on edge, and the leads are
likely to continue gold bearing to great depth, in fact, as
deep as the slates. It is, however, probable that the
sulphurets will increase as greater depth is reached. And
as considerable gold is associated with these sulphurets of
iron, copper, atsenic, lead and zinc, more attention
should be given to their concentration and treatment, and
generally they will be fonnd a welcome asset.

The ore having been delivered at the mill the next
process is, to extract the gold as effectually as possible,
and I would impress upon mining men that amalgamation
is a science, and that it does not mean feeding so much
rock under stampers with the addition of water to splash
out the crushed particles, which are then conducted over
some amalgamated copper plates. Any school boy or
ignorant man can do that and catch a certain percentage
of the gold.

The science of amalgamation is arresting and separating
the last particle of gold that can profitably be extracted
from the quartz rock, and I mean by this, that there isa
point of gold saving, beyond which it costs more to
extract the extra percentage than the value of the gold
recovered

The two first objects are to get the particles of crushed
rock out of the mortar box, when reduced sufficiently to
pass the screens, without unnecessary pounding ; and
secondly to retain the gold in or as near the box as
possible, and with this idea an amalgamated plate is
generally placed inside the mortar box. On the crushed
ore or pulp leaving the box, the great object is to check
the forward flow of pulp as much as possible without
causing it to silt, the tendency of a check being to preci-
pitate any particles of gold either floating on the water or

held in suspension, on to the amalgamated copper plate.



82

THE CANADIAN MINING AND MECHANICAL

REVIEW,

I

The advantages and disadvantages of introducing quick-
silver into the mortar boxes, are much disputed, but I
have found that with most ores it answers well provided
a copper plate is securely fixed at the baclg in'a recess
cast for the purpose, but in case of introduction, it should
be used cautiously, otherwise it will be floured and
splashed out on to the plates and a good deal will
Pass away into the tailings, as it is found floured quick-
silver will not readily remain on the copper plate. .

In case of grease and oil getting into the box with the
quartz, it is advisable to introduce common caustic soda
every few hours, as this dissolves the grease and keeps
the inside sweet. .

For ordinary quartz, I find a drop 8-9 inches 8o to 85

times a minute most effective, and with coarse gold a
steel wire screen with 1,000 holes per square inch.
In some ores however, the gold is so finely disseminated,
that 2,000 holes is not too fine, but the capacity of the
mill is naturally reduced with the smaller mesh.
« In the Montagu mill the pulp as splashed.through the
screens falls on a plate 10 inches wide inclined to-
wards the battery, with a pitch of 1 in 10 or 12, and
is thus directed over a series of two ripples of quick-
silver, with a third one below empty, so as to
catch any quicksilver washed over, and thus protect
the plate which should be 4 feet long with two
ripples below, the upper one only being filled with quick-
silver. From here the pulp passes over a second plate 4
feet long and then is conducted to the concentrator.

Although there are numerous patents for concentrators
they are mostly very expensive, and often decidedly
complicated, and I find the old fashioned straight throw
Australian percussion table answers very well and has the
great advantage of cheap construction by the mine
carpenter.

This concentrator consists of a solidly built wooden
table some eight feet long with two divisions, The first
with a copper plate set at a low angle say 45 degrees
eighteen inches long, from which with a rise of 124 inches
in 2 ft. 6 in. is built the floor up which the ore must ascend.
The lower half of the table js similar. ~ This table is hung
by four strong iron arms and is held firmly against a
bumping block by a powerful spring.  With a treble cam
the table is pushed forward «about one inch to be pressed
back by the spring when free of cam, from 180 to 240
times a minute,

The jar naturally settles the heavy pyrites, the lighter
‘sand passing off with the water, Any straying particles
of gold or amalgam are caught on the copper plate, while
floured quicksilver is again united by the continuous
action. The machine is capable of taking five to seven
tons every 24 hours. The concentrates are removed with
a small shovel by the amalgamator when necessary.

A frequent loss of gold occurs from using too much
Water over the tables, there should only be just enough to
‘make the black sand and Pyrites drag along without

’
of amalgam once moved is liable t
rush of water.

touched by the naked hand
should always be used.

The quicksilver in the ripples should be retorted once a
) éh as retorted quicksilver has a greater affinity for
the fine

particles of gold than that which is charged and

the gold produced from retorting well repays the cost and
trouble,

» & piece of chamois leather

roughly understood, but a very

ea,
may be placed in each ripple once ‘or twice a weeﬁ to
liven up the quicksilver,

Samples of tailings should be ¢
and all, and allowed to settle, and fire assays should
determine the daily loss of gold per ton.

All details of mill work, such as stoppages, length and
cause, time quicksilver introduced to mortars, speed of
Stamps, delivery of ore, etc., should be regularly entered
in the mill book, which should be signed at end of shift
by amalgamator. If (hese details are necessary, in ap
ordinary office, surely they should be attended to when 3
valuable mineral like gold is concerned.

It is not possible to enter int
various chemical processes for tre
in this paper, but T have found ve
simply grinding them to a fine s
they have been spread out on flo
action of the sun and weather for s
salt is added, and the material
turned over once 3 week, decon

rawn every hour, water

lime, more especially if
0rs, and exposed to the
everalmonths,  If a litle
kept constantly moist and
1position is rapidly effected
tion of the gold is liberated

however are not in the form of floured mercury) and to
assist the process, I usually add a little salt, caustic soda
and cyanide, and after grinding for three or foyr hours a
stream of water is turned on and carries off the slime to 5
percussion table, where pyrites not sufficiently ground are
retained. The quicksilver remains in the grinding pan,
which after the water is syphoned off, is ready for a l‘r)esh
charge of concentrates say 5 or 10 cwt.

My object in dwelling on the concentrator a

on nd grinding
Process for treatment, lies in the fact that both can be

f

carried out on most of the mines in the province at low
cost and are fairly effective, but should practical bulk
treatment prove the sulphurets to have the valye I
believe they have it will then be time for the manager to
look about for a more effective and modern process.

The President then called for discussion on the paper,
printed copies of which the members had received
previously, .

MRrR. HARDMAN—I am going to say a few words
about Mr. Woodhouse’s paper. The main thing T wish
to say is that he does not give us a chance to attack him.
He has dealt largely with generalities in which we ]l
agree. But there is one point in connection with the
illustration given of *“ How gold may have been deposited
in chutes or streaks ” to which I may draw attention, I
do not think Mr. Woodhouse has elaborated this illustra-
tion so much as he might have done.

The existence of gold in the seawater of the present
time in amounts equivalent (accqrdipg to Sonstadt) to
nearly 1 grain, or 4 cents per ton justifies the assumption
that the ancient seawaters were equally auriferous and
very possibly more so. From these ‘mineral bearing
waters the slates and quartzites in thejr deposition as
muds or sands may have precipitated or taken down with
them more or less gold.  And I may say here that a
rough calculation will show that the gold contained in the
present oceans is sufficient to account for more than all
the gold that has ever been extracted from the earth’s
crust so far as we have any recordsin history, If then we
use Mr. Woodhouse’s illustration of parallel lines of sea-
weed, or organic debris, we have g theory of the deposi-
tion of gold in streaks 5 assuming that organic matter has
been a good and sufficient reagent for the deposition of
metallic gold from dilute solutions, the deposition will
have been greatest, as a matter of course, along the lines
where this organic matter was accumulated,

Perhaps you are all familiar with the beautiful ex.
periments of Mr. Chas. Wilkinson and My, Daintree of
the Victorian Geological Survey, which have shown so
conclusively the way in which gold can be precipitated in
metallic form, even from very dilute solutions, by organic
matter. Ina paper written by Mr. Chas, Wilkinson in
1866 these experiments are given in detail, and he men-
tions an accidental experiment of Mr. Daintree’s which led
to the experiments undertaken later by himself,
tree even in those early days, was an am
on one occasion he had prepared for
solution of chloride of gold, the ordinary " terchloride,
leaving in it a small piece.of metallic gold undissolved,
Accidentally a piece of the cork, with which the bottle
was stoppered fell into the solution, decomposing it, and
causing ths gold to precipitate around the small piece of
undissolved metal, increasing it to two or three times its
original size. Previous to this however, Dr. Selwyn, who
at that time was director of the Victoria Geological Sur-

in one of his reports suggested as a possible
reason for larger nuggets being found in the drifts or
in the quartz reefs, that gold might have

electro-chemica]ly speaking, would be
gold already existing in the gravels.
Mr. Wilkinson, having knowledge of M. Daintree’s
accidental experiment, and of Dr. Selwyn's suggestion,
was led to make some experiments. Briefly stated, the
results were confirmatory, and establisheq that metallic
gold was easily and rapidly (in from 3 days to 3 weeks
time) precipitated from dilute solutions of "the chloride
salt by the agency of organic matter, which, in order to
imitate nature’s processes as closely as possible, usually
consisted of a chip of wood, In these experiments Mr.
Wilkinson used as neuclei particles of iron and copper
pyrites, galena, zinc blende, antimony and other metallic
minerals, and he found also that weak solutions gave bet-
ter results than strong ones. But I am taking up too
much time, and will say little more, except that to those
interested in the matter the experiments of Newberry with
mine timbers taken from Sandhurst, Ballarat and Scars-
dale will prove instructive. 1In every case gold was found
in the timber assayed. I might also refer to Dr. Hol-
land’s article in the ¢ Geology of Vermont ” and to the

well known fact that sulphuretted hydrogen is evolved
from the decomposition i

by wave action is yery apposite. I would like however
to ask Mr. Woodhouse to define what he means by
¢ Formation Veins,” and also to give us his reasons for
the statement made on page 7 of the printed co

of his paper that ¢ g s, however, probable that
the sulphurets will increase as greater depth is reached.”
We are seckers after information, and any know-
edge as to why we may expect an increase of gold
or of sulphurets with increased depths will, T am sure, be

very acceptable and Pleasing to all of ug who are mining
for metals,

Mr. WOODHOUSE—] am vei
Mr. Hardman for the criticisms and
Perhaps the paper is rather more general than it should

- By “formation veins” I mean veins running with
the formation, what are called here ““ main ” o ¢ regular

lodes. In regard to the statement that gold may have been
precipitated from sea Wwater—while there is no doubt

Ty much obliged to
remarks he has made,

————

about one grain of

. S of
gold being contained in every ton
sea water, yet it is a

very vexed question how it mayr::
thrown down from its solution. I have heard son
professors on different occasions give their views, athe
very rarely have any two agreed. As regards iy
sulphurets” being found in increased quantity athem
creased depths—the tendency would be to get t]o W
below the water level at greater depths, because be bt
the water level the deposit of metallic sulphurets oy
going on at the present time, I do not mean to FO“thy
In this paper the idea that sulphurets will per‘51steﬂint
increase the farther down you go. At a certain Poies
you will find a considerabla change, which point var
in different mines, and is usually the water level. dto
MR. HARDMAN—May I ask what you have foun
be the permanent water level in this country ? le of
MR. VVOODHOUSE--Say you go down a couple
hundred feet. nd
MRr. HARDMAN-_I have been down 500 feet a
have not struck subterranean water. ence
CaPr. GEO. MACDUFF—As far as my exPene"e,
has gone we have no water level in the gold-fields he"a);
it is all surface water that we contend with. I min
mention that at our mines in Waverley we built dams as
the 200 level which caught all our water, and it hwee
surface water ; below that level we only had two or thr
casks of water per day, ter-
MR. HAYWARD—Leaving the question of wa to
level and returning to Mr. Woodhouse’s statement aS\’i‘
sulphurets, if the veins when formed were in an al}l"'l"\’&r.
mately vertical position there might be something in fail
Woodhouse’s claim, but,if in a horizontal position I fa
to see it. )
THE PRESIDENT—Some years ago I interested my
self a little in the matter about the formation of our ;ﬁ)ed
lodes, and the Presence of gold in streaks and in so-cad ”
nuggets. I have got out of the business of late, anc st
comes to me like a very vague recollection. I have J“ce
turned up what I had written some years ago in refer?}lct
to cross leads or cross-courses, and their apparent effe
on certain of the many formations, and I may just quoted.s
¢ Mining operations are not confined to the bedded ]e::i ir’l
for rich streaks of paying quartz have been followe As
cross leads and in what are called ““angling ” lcads. o
a rule cross leads of later age than the true leads ?d
barren, or contain but a few pennyweights of go s;
Their influence, or that rather of some so-called C;On
leads, on the productiveness of a regular lead is Otf)t
remarked on, but cross courses of later date are r"ng
always distinguished from contemporaneous connect! 2
bands of quartz filling transverse fractures of the Sargn
age as the bedded leads. The effect of cross leads A
the productiveness of regular leads is worthy of nozhé
For instance, at the junction of a cross lead with p
belt lead at Montagu, some rich spots gave as high as ?{ e
ounces to the ton. Then in the discovery lead at Uniac o
the quartz was found to be richer near the junction %
what is there called a cross lead, but which in reahlyhe
an off-shoot from the lead into the hanging Wﬂ’"r }t1er
quartz of both being homogeneous. * * ¥ Whet b
the yield of the bedded leads is in reality influencced oy
the position of the cross leads may be doubted, and S(()i "
off-shots, for in many leads the number is great an es
rich streak has many chances of being near one. It dohe
Dot appear, however, to be a rule that the dip of t o
streak and the off-shoot is in the same direction. lts
cross lead is known to shift a bedded lead, though fau
and breaks are numerous, ”
ese are some of the conclusions I came to : . 1
Regarding the divisibility of gold and its umvel‘S]:e
dissemination, although we regard gold as one of t .
most stable of substances—it s interesting to note 2
inci Mint in Philadelphia. After pulling 0
the roof of the old Mint building it was sold for $4000,
and it realized to the purchaser a greater value. . 1
Regarding the formation of gold or nuggets in grave
deposits I have in My possession a small piece of go :
about one-half an inch in diameter from the lower car
boniferous conglomerate of Gays River, which has a per-
fectly smooth surface with rounded edges, and it is water
It must have been formeq prior to the conglomelz
groups of sharp edge

CAPT. MACDUFF

. . ”
—Speaking of ** cross-courses,” the
term does not seem t

© be understood here in Nova Scotia.
In Australia we always find the richest gold near the dis-
turbances. 1 have not, in my experience in Nova Scotia,
met with a true Cross-course excepting the one at Waver t
ley in the workings of the Lake Viev: Company, but tha
has not seemed to have effect upon the veins.
however met many times with breaks, slides, slips, &c-»
shifting the vein for a few feet, Where you have a cross:
course it is usually filled up with broken foreign matter
and it heaves the vein many feet,

MR. REID—I would refer Capt. MacDuff to the lake
lode at Caribou,

CAPT. MACDUFF—
the lode ; that is not
of the lode.

MR. WILLIS—I may mention two cross courses met wltg
at Rawden, one, from two to fourteen feet in width ﬁl!eh
with broken fragments of slate quartz and quartzite, whic
cuts the old Northup mine vein ; and 5 second one 1,500
feet east and parallel with the first one, This second oné
is now being tested by the Central Rawden Co,

-_—

* Report of the Dept. of Mines,

T have been there and examme‘:
a cross-course but a shift or heav

N.S.. for the year 1878, pp. 23, 33
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Notes on some Special Features in Lode Formation
and Deposition of Gold, as Presented in the
averley Gold District, Halifax
Co., Nova Scotia. *

By B. C. WiLsoN, WAVERLEY, N.S,

I do not know that a knowledge of the origin of gold
would be of any practical value or add anything to the
sum of human happiness, but the method of its deposition
and its geological associations are of economic importance
as affording inferential authority as to the best means of
extracting it from the place ‘“ where they find it,” as
Solomon expressed it.

This question when applied to Nova Scotia deposits is
usually answered upon the generally accepted theory that
most of our auriferous quartz veins, now found at all
angles, from horizontal to vertical, were originally beds of
silicious matter impregnated or charged with the constitu-
ents of the several minerals now found imbedded in them
with intervening beds of slate or other rock, and built up
n alternating layers much as the Coal Measures are, only
differing in composition and presumably in age, and that
apparently through the shrinking of the earth’s mass and
the’forces of gravity calling on the outer crustto ‘‘ close
Up” towards the centre, which crust, from its acquired
rigidity, in consequence of exposure to external influences,
could not follow in unbroken order it had to obey the
nexorable mandate by reducing its surface area through
a series of synclinal and anticlinal folds. Of the former,
we, from obvious reasons, see fewer examples than of the
more exposed anticlinal exhibits.

Every gold district has certain features in common with
a!l the rest and each has other features distinctively indi-
vidual, which, if thoroughly studied out, afford authority
for local development, and I purpose to give you some
account of these features generally and individually, as
presented in the Waverley gold field.

This district is located” twelve miles from the City of
Halifax, and was among the very first half dozen dis-
covered in the Province, and has the distinction of having
had the very first licensed quartz mill in the country
as appears on the records in the Mines Office at Halifax.

The auriferous veins of this district are on an anticlinal
Wwith an exposure of about two miles in a general east and
west direction conforming in this respect with the general
trend of upheavals over the Province. A very pronounced
fault or break occurs near the middle of the district
locally causing the distinctions East and West Waverley,
and crosses the strata or line of upheaval at nearly right
angles, that is, north and south, forming the depres-
sion occupied by the chain of lakes and stream utilized
Years ago by the ‘‘ Shubenacadie canal.” This fault is the
most important one of the district, and so far it has not
heen. possible to locate any vein found on one side as a
continuation of any vein on the other.  Another
ault occurs on the west division which follows a surface
depression along the line dividing areas 174 and
175, but the displacement is not important and the re-
Spective veins have been located on each side of it.

_The anticlinal is most pronounced on the western
division, the upheaval having been greatest there,
and exposing more of the auriferous lodes, which
Stand npearly vertical in the middle of the district
and assume gradually greater depression as they reach
towdrds the *western curvature. The extreme western
€xposure presents the continuation of the same veins
round from the north dip to the southern dip, as notably
exhibited in the workings on the Tudor vein between
1862 and 1869.

It is a noticeable feature of the district that while we
have two western curvatures and dips of the veins, as yet
We cannot place our hands on any indication of an eastern
Curvature or dip, nothing in fact to determine the termin-
ation of the lodes easterly.

The two western curvatures or depressioms are re-
Presented : first, by the one on West Waverley including
Such veins as Dominion, Tudor, Taylor, No. 6, &c.,
some of which have been traced to and into: the canal
lakes before referred to and under which the main fault
occurs, Beyond this commence the lodes of East Waverley
{cast of the fault) and they too present a west curvature
and dip towards the same lakes, and extend away east
Indefinitely, their eastern curvature and dip not being yet
demonstrated, a piece of swampy ground operating
against surface exploration.

_do not consider it at all proven that the two for-
Mations are identical, or rendered only apparently
Independent through influences of the great fault nor that
they represent separate or independent anticlinals. This
must be left for future developments to determine.

The ores of the district are recognized as free milling,
with limited quantities of sulphurets, the gold bemg
bresent in fine grains through the quartz, with occasional
Quantities of considerable value as instanced in 2
lot of about 500 ounces taken from about 1,000 pounds of
quartz from the Barrel lode on East Waverley in 1862.

The Taylor and Tudor lodes were early representative
lodes on the west division of the district. The first gold
found on the Taylor was a nugget of 6 to 8 ounces, the
ore being quartz with but very little associated minerals.
The Tudor was an exceptionally well defined vein from 10
to 30inches thick with smooth walls, and though no large
Nuggets were found, small ones from 5 to 20 dwt. were
requent, This lode was for a long time the chief gold
Producer of the district, the monthly brick from it at times

ing from 1,000 to 1,200 ounces.

:Dg per read before last meeting of the Mining Society of Nova
a. ' )

Formerly no account was taken of the sulphurets in the
ore nor of the gold they carried, but latterly more
attention has been directed towards them. By far the
greater proportion of sulphurets in the Waverley ores is
arsenical iron, of which one distinctive feature is notice-
able, (and I am not aware whether it prevails in other
districts or not,) which is, that where the arsenical iron is
imbedded in the body of the quartz it is usually rich in
gold, but where it is situated as a slab or deposit on one
side of a lode, that is mixed up with the slate and quartz
on one side of the vein only, it rarely carries much gold,
assaying but from 10 to 2§ dollars per ton of concentrates.

Some thirty years ago a vein two or three inches thick
was opened near the centre of the district on West
Waverley which was practically solid arsenical iron but as
it showed little or no visible gold it was ignored, for no
one at that time thought of an assay test. Also about the
same time a vein 4 to 6 inches thick was opened on the

extreme western curvature which was probably 75 to 90

per cent. sulphurets, chiefly arsenical iron but associated
with copper, and though presenting but very little
free gold yielded under the stamps from Io to 21
dwts. per ton, but the véin being narrow and the
density of the ore making it objectionable for crushing, it
was not worked beyond a few tons and no assay test of its
value was ever made, but from my recollections of it I
have every confidence it was -a valuable ore, and if it
maintains its size will yet pay to work. oo

The Barrel lode on East Waverley carries arsenical iron
distributed in small quantities through the quartz and
frequently in pockets from a pound to a hundred pounds,
and occasionally in lots of a ton or thergabouts, quite
crowding out the quartz or more properly taking the plgceof
the quartz in the vein, and such deposits were invariably
rich in gold, but at the time they were workgd, twenty-five
to thirty years ago, theirvaluewasnot recognized, but I have
knowledge of a lot of four or five tons collected by natural
concentration as it ran from the mill and taken up after a-
year’s exposure to the elements and put through the
stamps again which yielded 63 dwts. of gold for the lot.

The workings on the western division have reached
nearly 400 feet in depth, and have developed no special
feature beyond a well defined formation, the veins on both
the north and south dips maintaining their full strength
and showing no signs of extinction. i o

One important feature demonstrated in this district is
that comparatively no flow of water worth mentioning has
been found in the deep workings. What has to be con-
tended with is from surface sources largely increased in
the old workings by the ill advised methods of mining
twenty-five years ago where the drainage has been into
instead of fom the mines, but this can be a'v01ded in the
fature by making new openings and operating under the
old works which in general have no_considerable depth.

During the first 14 years that the Waverley mines were
operated some 51,000 ounces of gold were reported at the
mines office, fully eight tenths of whxgh were obtained from
West Waverley, since which time until the last two or three
years all mining there was relegated to the spasmodic
and destructive operations of tributers. .

The ore on the east division though dlspovered simul-
taneously with that on the west and at that time considered
the richest in gold was supposed to be circumscribed in
area and local conditions prevented any extensive opera-
tions. Yet it is on this east division where the most
interesting geological problems are presented, and where
glacial and pre-glacial forces have left their unmistakable
imprint. .

The ground to the west of the main fault before re-
ferred to extends away in low hillocks seldom reaching
over 9o feet above the level of the lake§.

On the east side the exposed rock rises abruptly from
the lake in a strong mountain range, backed by an
extended table-land and attaining an altitude of about
200 feet in places, and this heavy deposit of
metamorphic rock appears to have been an occupant in
possession long anterior to the anticlinal upheaval, which
brought the auriferous lodes of the Waverley district to
the surface, and further, this back bone of table rock
appears to have presented decided objections to being
disturbed by the ambitious new comer, and if the two
powers of the period exchanged any courtesies they were
probably akin to those between the ant and the elephant
¢ Who are you shoving,” at any rate there are evidences

of some very decided ¢‘shoving” on the part of the -

Jatest arrival and some equally obstinate resistance by the
original ** party in possession ” and so vigorous was this
conflict that the old mountain carries very conspicuous
marks of it on his back, and had grudgingly to afford room
for the obtrusive metaliferous series, but still held its own so
well that there are no scars on its western brow, and it
had such a firm foothold under the waters of the lake
below that there are no signs of his having *‘ budged an
inch.”

In 1862 some drift quartz carrying gold was found on
the top of this hill, and further search revealed the out-
crop of a sheet of quartz lying nearly horizontal, covered
with two to four feet of soil and a corresponding amount
of rock, and continued workings disclosed what might
aptly be termed a blanket of quartz overlying the hill and
gradually dipping south, west and north, but most
decidedly to the west, or towards the lake at the foot of
the hill, and several small owners soon made numerous
openings on it, each apparently intent on forming open
reservoirs for the local water-shed and in which they were
exceptionally successful, and discounting the future for
immediate results, soon got it in such condition that no one
could work it, notwithstanding the ore at one time was very
remunerative ; and eventually all work ceased except
an ocdasional effort of some tributor, who managed to

find some spot of ore on high ground. But practically
everything was under water and it became generally con-
ceded that the only economic means of operating it would
be through a tunnel driven from the lake level and inter-
cepting the vein at about 200 to 250 feet below the
surface openings and thus escape the overwhelming water
of the surface. The scheme though a good one was
confronted with the necessity of providing many thousand
dollars to carry it out, also a further deterrent was the
frequently expressed doubt of the vein existing at that
depth and in such position as to be reached as proposed.
But after a lapse of many years such a tunnel was even-
tually driven some 635 feet, and last December struck
the vein on the back or crown of the anticlinal on its
western dip toward and presumably under the lake where
as before mentioned the old mountain has such a firm
foothold.

The developments from both tunnel and surface work-
ings are most interesting to the geologist as well as to the
miner, a very interesting feature being the peculiar forms
presented by the auriferous vein.

At the outcrop it was crimped or folded together upon
itself and if smoothed out like a sheet of paper would
have presented a vein not over 10 to 12 inches thick, but

.being folded together it filled a space of 20 to 30 inches,

and with associated slate occupied a working belt of
about 48 inches between the upper and lower enclosing
walls of hard metamorphic rock, and when denuded of the
overlying rock presented the appearance of rows of
barrels and hence the name ‘¢ Barrel Lode ” was applied.

There was originally much speculation as to what
would be the form of the vein at the tunnel level.
Some thought it possible that it would be smoothed
out, that s, divested of its crimpings which were
presumed to be the result of surface shrinkage or
compression. On the contrary the foldings as demon-
strated in the tunnel workings are in no way changed
beyond being apparently compacted by the increased
weight of the superincumbent rock.

Whatever may have been the difference in age or time
of deposition of the several strata and auriferous veins the
condition in which we find the quartz may be accepted as
presumptive evidence that at the time of upheaval, the
material composing the several belts must have been in
different states of rigidity as the quartzite under the Barrel
Lode shows only occasional change of form, consequently
must have been quite rigid while the overlying rock was
most pliable and conformed in some measure to the forces
exerted upon it, but the auriferous belt, particularly the
quartz part of it (and now the most rigid of all) and which
plainly shows the marks of laminated deposition must
have been the most plastic of the lot, to admit of its
carrying all its laminations unbroken through all its
various bendings and curvatures, and there are instances
where the quartz is found forced into wedged-shaped
cracks or cavities in the rock ending inrounded edges and
leaving an unfilled space at the extreme end of the split,
much the form that soft putty would assume if pressed
into a similar cavity and apparently demonstrating that
the infilling material was not silicious waters eventually
solidified as in the case of fissure veins.

So far as present workings demonstrate, at the lower or
tunnel level, which I estimate will vary at different points
from 250 to 500 feet below the surface openings (not in
pervendicular height, but on the dip of the vein) there is
nothing to warrant the belief that the character or value
of the ore is in any degree changed or that it is richer or
poorer than was the 6000 tons (or thereabouts) mined at
the outcrop, nothing in fact to throw any light upon the
probabilities of deep mining in the Province beyond
what we already know.

The ore is identical in color, markings and associated
minerals and the gold is deposited in the matrix with the
same idiosyncracy which characterized it at thesurface, and
so far as can be predicted, short of milling test, in about
the same relative proportions.

Reviewing the foregoing from an economic or miner’s
standpoint I may observe that the conformation of our
Province aftords but few places where this method of
reaching the ore through a tunnel giving drainage and
exit for ore without pumping or hoisting, will apply.

The rock throughout the gold series of Nova Scotia is
generally compact and after the first fifty or seventy-five
feet there is very little ‘coming’ or bottom water to con-
tend with. The greatest trouble being from surface
sources aggravated by the pernicious system of mining
heretofore pursued and perpetvated in many cases to the
present day of artificially carrying the natural drainage
into instead of away from the mine and ensuring to the
persevering miner a supply of water sufficient to keep him
poor and busy all his lifetime in keeping it out. If how-
ever the surface accumulations from whatever cause or
source can be gathered and carried off by gravity, then
further and deeper workings, though below Atlantic or
other drainage level, can be conducted with such an im-
munity from this indispensable element in the wrong
place, that it becomes a consideration if it is not economy
to incur the initial outlay for drainage large though it be,
where conditions make 1t practicable.

Returning to geological considerations again. There
was one interesting feature presented on the Barrel Lode
which it has never been my privilege to witness elsewhere,
viz.: glacial markings on quartz.

When in the surface workings, the soil was removed
from the rock overlying the quartz at or near the outcrop,
the striae or glacial footprints were such as to rejoice the
heart of an enthusiastic geologist, and in fact many are
yet visible on portions of the undisturbed rock. In one
spot where the auriferous vein protruded through its
metamorphic covering a strip of quartz probably 25 feet



84

THE CANADIAN MINING

AND

MECHANICAL REVIEW,

tfong by 8 or 10 feet wile had heen exposed to glacial
scouring, the mequalibes worn down, and the quartz
polished hike a prece of wvory, and eroded creases half an
nch deep, cut into the retaimng rock on cither side, were

pressure that has been brought to bear by lateral pressure
was caused by the letion of depositi

in deep scas which lie against or aong the <traight edge
of older rocks-—such as has since formed the range of lﬁc

Appelachian cham which extended in this direction, I

continued straight on across thus polished  quartz sh 5
the continuous striae or track of nature’s great planmg
will,

The fact of the quartz bemg so doubled up with the
slate within the walls of the working belt, and that the
underlying qu antzite shows hardly any evidence of lateral
compression, and the overlying only to a lmmted extent
and only in the vicmty of a contact with the quartz, we
are led to enquire what was the relative consistency of the
several masses and whence came the apparent excess of
vein matter to admit of so much folding. It would seem
asaf the piston of some nughty cosmuc engine had been
exerting special pressure upon the auriferous belt from
some unknown distance, utihzing the upper and lower
walls asa cylinder, and 1f so one might expect to find
evidence of amovement of the meterial composing the
working belt (state and_ quartz) wit in the limts of its
*foot *and ¢ hanging walls," and this .. just what we do
find evidence of in the polished state of the relative sue-
faces as though there had been a shding of the auriferous
belt within the stationary retaiming walls,

Now whether this was just what did occur T am unable
to state, I am merely giving you the facts as we find them
illustrated in the workings and of we accept the inference
as stated 1t woukd seem to demand that the aunferous vein
as origmaliy deposited must have occupted less space than
now, say about 12 inches of quartz am‘ 12 inches of slate
~laying out th t ped, and it
ously with the upheaval, lateral pressure was exerted on
the vein matter which forced the upper and lower retan-
g walls apart, permuting the quartz and slate to fold up
and occupy about four feet between foot and hanging
walls, but just how the great natral engine applied its
force or wheace it got the extra supply of aunferous vem
matter are questions 1o which 1 ofter no solution.

THE PRESIDENT--The second parageaph of Mr.
Wilson's paper attracts wy attew.on. [ wall only take
one pomt. The good that a man does s :ll\\':\f's accepted
—it 1S un]y Ins weaknesses that we want to discuss, and
therefore if T hold a view dhiffering from Mr. Wilson it
does not follow that I am objeenng to the 1est of the
paper.  The drawings which Mr. Walson has prepared
showing the actual position of these barrels 1s an interest-
ing sketch.  Mr. Wilson says :—

*¢ This question when applied to Nova Scotia deposits 1s
usually answered upon the generally accepted theory that
most of our auti‘erons quartz vemns, now found at ajt
angles from horizontal to vertical, were onginally beds o1
silicious matter impregnated or charged with the con-
stituents of the several nunerals now found mmbedded in
them with intervening beds of slate or other rock, and
built up in alternating layers much as the Coal Measures
are, only differing P and y blyin age.”

1 think I know something about coal measures. The
auriferous quartz veins or lodes were not deposited in the
same way.  Mr. Wilson has a very good avthonty for the
views which he takes. Dr. Hunt, whose chemcal
geology is a <tandard work even to-day, visited the Pro-
vinee about the year 1870 and wrote areport. I ventured
in 1878 to take issue with lum upon the conclusions which
he drew —and then I wrote as follows : —*

¢ The distinctive features of the gold leads of Nova
Scotia are their general conformabihny with the sfate and
quartate beds and therr regulanty, suggesung that they
are rather beds than veins.  But there are characters that
point to their being true vemns 1o spite of these features,
and they are the following  The roughness of the planes
of contact between quartz, slate and quartzite ; the crushed
state of the state or gangue on some fool-walls ; the
irregularity of thur nuneral contents 5 the ternunations of
the leads 3 the effects of contemporary dislocations 3 and
the nfluence of stringers and affshoots on the richness of
the leads, characters that singly or collectively 1t would
be difficult to account for, assocated with a stranfied
deposit,”

I venture to think that my opportunities of going under-
ground which I had enjoyed “some years before were
greater than Dr. Hunt’s, ind having this statement in
view [ was continually looking at the x!’v::ce of the slopesto
see if his conclusions were justified by the appearance of
the quartzites, ctc., and I came to the reverse conclusion,
T saw nothing there that would lead e to believe that
they were truly bedded deposits.  The quartz in all cases
appeared to me to be of subsequent deposition.  That it
contained fragments of slate lying 1 all concevable posi-
tions in relation 1o the beds of quantzite—that fragments
tailedd off from the lead that appeared falling out and held
partually away from the walls —just as you find them i
drift veins which cross the regular leads contrary to the
bedding. The only thing that made me at all doubtful
was the invanable appearance of these leads lying between
beds of slate and quartzite  If you carefully observed you
would see that the lode did vary in a bed of slate some-
times from one side to the other.  Between two beds of
quartzate which govern the character of the formation,
you had always slatc on one side and partially on the
other T came to the conclusion that it was quartz which
had been subsequently deposited.  Of course these cracks
occurtd from the folding of the strata in the regular form
which we now have i, and that 1sa point. Mr Fari-
bault has been mapping these vems with a great
deal of care showing the whole series from one end of the
Province tothe other s report will be to the effect
that the folding 1s duc to subsequent pressure and that the

think this question is an mteresting one and one open to
great elaboration,

Mg, HARDMAN. —1I also wish o differ from Mr.
Wilson m respect to his view that our gold veins were
once honzontal Leds, contemporancous with the slate and
quartzite.  Mr, Wilson makes one or two statements
rather in the line of questions, wviting comparison with
other districts—one is m relation to the value of the sl
Yhuw(s shen found in different positions in the vein-stone.

le says, “he is not aware whether it prevail in other
districts or not, that whete the arsenical iron is imbedded
in the body of the quartz it 1s usually rich in gold, but
that where it is situated as a slab or deposit one side of
2 lode (that is nuxed up with the slate and quartz on one
side of the vein only) it rarely carries wmuch gold.”

Our eapenence at Oldham, where the sulphurets occur
on one ride—the hanging wall side—is that they will
average 10 value $75 to the ton 3 where they oceur in the
muldle ol the vein the assay yiclds $13 10 the ton,

In the Domumon lode T am working at Waverley, [

find a great divergence i the sulphurets, whether taken |

from the suddle or side of the vemn.  One or tyvo samples
that have been taken from the foot wall side of the vein
have shown values approaching $30 which is wore than
treble the value of those samples taken from the middle
of the vein.

At Isaac’s Harbor, on the Victoria lode, T noted also
that the sulphurets nearest the slate wall were richer than
those mn _he body of the vein, I may say that the slate
n Oldham 1s on the hanging wail o} the lode, and the
sulphurets that are rich lie neat the slate.

As to another point Mr. Wilson does not_consider the
two formations of Waverley sdertical—z.e. East Waverley
and West Waverley. 1 would like to ask him whether
he means 1o say that East and West Waverley were not
contemporancous—-that they were not prmluccd simultane-
ously by the same which 1 the anticlinal

I have made (and will hand around) represents 150 fert
in length cf the lode and if you will notice where the lade
crosses the strata you will find it is much richer than
where it runs parallel with the stratn, T am now speak
ing of the lake lode vein proper.  Where the rich quartz
occurred in the lake lode mine, running back acidss the
strata, there were no feeders.

Where we got the very rich quartz which I took ot
last December on the Truro Company’s propeity, there
were feeders, that is, the rich quariz was in ot Jf those
side leads which divide the vein, I cannot sce how it 1s
‘mssihlc that our auriferous leads in Nova Scotia have ever
heen formed in any other position than that in which they
are found to-day.

Mineral Wealth of British Columbia,®

OTTAWA,

v Grorer Dawsoy, C.M.G., LL.D., F.R.

Ilad T known in time that it would be my privilege to
address the Fellows of the Royal Colnnin?v Inslillllc on
the subject of the * Mineral Wealth of British Columbia,”
I should have taken pains to provide myself with speci
mens of the ores, ant‘ with photographs ‘and maps suita

ble for illustration.  Without these means of enforcing
and esplaining my remarks, T feel that my endeavor 1s
umlcrhlkcn at some disad and this especially
Decause T wish to speak of a country of which the miniu;

importance lies chicfly in its future, and for which, thoug

some substantial progress has already been made, it is not
yet possible to refer to the statistics of great mining
enterprises.

Asitis, [amindebted to the Royal Geographical Society
for the use of the map exhibited, u{)on which 1 must rely
;n mldu to convey some definite ideas on the subject

and.

For fiftcen years or more I have been engaged in the
exploration and geological examination of British Columbia
in connection with the Geological Survey of Canada, and
have thus cnjoyed the opportunity of traversing and

If he dues then he differs from Professor Hind. It seems
to me also that he 1s going back of the record of the
ifferent lodes. I cannot avoid the conclusion that they
were both contemporancous.  Ie also says that the fanlt
on the western side is not important.

From a mercenary point of view I am extremely in.
terested s this fault, and think it the most important of
them all.

Mg. WILSON—In reference to that fault Me. Hard-
man refers 1 suppose to the fault between areas No. 174
and No. 175, which T beheve 1s somewhere abour 118
feet m extent.  Ilook upon that as not a shifting of the
material of the ground north and south, but I teok upon
1t as a direct movement up and down of the material com-
posing the rock on what 1s called the ““American Hill,”
and you will understand if a vein or portion of ground
Iying at that angle 1s broken off, am{ hifted square up,
that the othee vein down here will be represented over
here a number of feet to the north, on account o that dip
being to *he north. I have always considered that the
fauit refered to was not a lateral break of the ground, by
which a portion of the ground was carried north ot south,
but rather a direct raising up of the matenal forming
“American THIL”

Mg, HARDMAN—Inorder to be a direct raising up the
angle of that tault plane would have to ve a minety degree
dip.  The dap of that fault 1s to the castward, thercfore
it could not have been a direct hfting up—there must
have been a shding action,

MR. WILSON—We must take a great deal of our
our geology upon fath. I find a great many questions
ansing i the Waverley formation which are quite enigmas
to me, and I cannot sce that anybody else has been able
to eaplun thers. Owr {vorthy preadent’s father did
undertake to explan to me the ongin of the quartz at
Ladlaw’s thlf, imt I do not know that lus

it g a large part of s province of Canada. The
information gained has been embodied in a series of
ofticial reports, publishied from year to year, and it is only
hecause 1t nay be assumed that such reports are seldom
reacl that I can venture to hope that what I have to say
may possess some interest or novelty at the present time.

Brtish Columbia is the western province of the Donun-
jon of Canada, with a coast-line of over 500 miles in
length, from south to north, on the Pacific. It is the
largest of the Canadian provinces winch has yet been
defined, and may be described as possessing truly imperial
dimensions.  Its lcnglh of coast (without counting us
extraordinary sinuosities) is nearly eqqual to the combined
Iength of England and Scotland ; while its area of 383,-
300 square miles is over three time that of the United
Kingdom, and greater than that of any country in Europe
except Russia,

It is in the main 2 land of mountains, including nearly
1,000 nules in length of that broken western margin of
the American Continent, which, in lieu of any better
name, is known as_the Rocky Mauntain -region or Cor-
ditleran Belt.  Although it possesses valuable fisheries
and remarkable resources in its forests, besides important
tracts of arable and pasture land, much of its prospemy
must depenu on the development of its mineral wealth,
which is the compensation afforded by nature for the
generally rugged character of a large part of its surface

Less than one hundred years ago, the region nuw
nansed British Columbia was wholly un} At abuut
that time its coast began to be explored in some detail by
Cook, Vancouver, and other navigators, and soon after,
tins coast became the resort of a certain number of trading
vessels in search of furs; but none of these adventurers
acquired any knowledge of the intenior of the country
Almost simul ly, however, the expl and traders
of the North-West :)xlnd Hudson's Bay Companies, pushing

N ¢ H " !

have been borne out by developments afterwards, nor
that they have been very far astray either. There are
certain points we have not got around yet, and I have
been careful not to advance any of these as my own
theory, nor would I back them up, still in the alsence of
anything better, I will have to adopt them.

I made the regarding sulph on my
experience,  Ialways considered where gold showed in
the sulphurets, those sulyhurcls were richer than those
which s‘m\\'cd no gold. Sulph which are iated
with gold in the quarntz are invariably pretty rich.

Mz, HARDMAN—I sent some nodules of arsenical
pyntes to be assayed which were in the mudst of white
quartz, and which carnied large gold pauticles, yet they

on and their op rom point to point in
the interior of the North Americar Continent, began to
enter the hitherto mysterious region of the Rocky Moun-
tain ‘rom its inland side. Mackenzic was the first ©
reach the Pacific, and following him came Fraser,
Thompson, Campbell and others, all Scotchmen in the
service of these trading compantes, till by degrees several
teading posts were established, and *¢ New Caledonia,” as
the whole region was then named, came to be recognized
as an important *fur country.”

This cra of discovery, with its results, constitutes the
first chapter in the known history of British Columta.
It is replete with the achievements and adventures of
these pioneers of commerce, who with their limiled
resources, and without knowng that they had achieved

gave only si1x {)ennywcxghxs to the ton of ron,
lode?

o ften without cven placing their journeys on
d led the d

Mg, HAVWARD—Vas that from the Dy

Mg. IIARDMAN—Yes.

Mg, HAYWARD—As to East and West Waverley,
and refesring to the breaks, 1t has always been my opinon
that Amencan Il has been shifted to the north 118 feet,
and also that it has been raised up 80 feet, from its
original position.

%n forny 4 these conclusions I found the formation of
the rock east of the break, as 3t was broken, tailed to the
south, and that the fault was traceable through the valley.

MR. STUART--I have nothing to say with regard to
Waverley, Mr. President, but I agree with your own
remarks and Mr. Hardman’s in regard to this auriferous
formation not carrying bedded leads, Every day I see

7 of their
across a_continent, But this chapter, though full of
terest, is .10t that with which weareat present concerned.
It must suffice to say that what is now British Columbu
remained a *“fur country,” and that alone, for many
years. The existence of coal upon its coast was recog:
nized by Dr. Tolmie, an officer of the Hudson's hay
Company, as carly as 1835 ; but though small quantiies
of coal were actually obtained from natural outcrops fi-o
time o time, for the use of blacksmiths at the Company’s
posts, no importance appears to have been attached to
the discovery, The world was at that time very spacicas,
and the Pacific Ocean was still regarded rather as a ficld
for the cxl)lom(ion of navigators than as a highway o

America and Asia.

evidence of that negative fact; and there s no

Report of Dept. of Mines, N.S., for the year 1878, p. 27.

d that I have cver scen than the lake lead at
Caribou, which is in a bed of talcose slate. This scction

* Paper read before the Royal Colonial Institute,
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In
the l'e;\?l‘tig gold was discovered in California, and with
Province {}g lEﬂ“x of miners, the seizure of t.hat.Mexican
all by jis Suybt e United States, justified, if ]\!s'tlﬁable at
years later sequent development, all are familiar. Two
arlotte I’vla discovery of go]d occurred_qn the Que;n
is comt's(ands’ now forming part of British Columbia.
though s itutes an interesting episode by itself, but
Substangial -, Attention was drawn to it for a time, no
conditiny ofl'esults followed, and no alteration 1N the
€ meanj the country as a whole was Dbrought about.
et remaj ng and the worth of this particular discovery
n 1gencd to be determined.
half-bree5d7 , however, four or five French-Canadians and
Ompan S} employes of the ubiquitous Hudson’s Bay
tribmaryy;fOund gold on the banks of the Thompson, 2
ing known the Fraser River, and their discovery becom-
alifornia Changed. the whole fortunes of the country.
Tequireq “’]“5 at this time filled with gold miners, and it
Create 5 non y the rumour of a new discovery of gold to
estimate ev;/] excitement.” In the following year, 1t 1S
arrived at that within three months over 20,000 people
€ prese t‘ e remote trading post which then stood upon
made the? site of the city of Victoria, while many more
he diﬂl‘; way overland to the New El Dorado.
great, Thc“h’es in the way of these fortune hunters were
commup; e country was without roads or other means o
Serveq thc ation, save such rough trails and tracks as had
traders ?rp“"POSF of the natives and those of the fur
ous; anq he Indians, if not openly hostile, were treacher-
raser Cnoc a few of the men who actually reached the
he P‘:‘n(’ns were never again heard of. =
objectiy raser and Thompson were at this time_the
were ,, Loints, and much of the lengths of these rivers
that 1 l;_'acllcable torrents. It is not therefore surprising
sllddeny ar the larger part of those engaged in this
ever re mﬁgratmn returned disappointed, many without
severedac ing their destination. Some, however, per
, several thousand miners actually got to work on

the -
.auriferous bars of the Fraser, and a new state of

a
’}l(l;sf“{?s thus fairly inaugurated. )

‘raSero (:lw the rapid progress of these miners along the
o interan Thompson with their tributaries would be full
are sca est, though the records of their work now existing

e 'l“y‘ but this again would lead us too far afield.
w atgio ﬂ found on the lower reaches of the Fraser was
Smallgs lnow“ to miners as ‘“fine ” gold, or gold in very
gol ‘;vca esor dust, minutely divided. Further up ““coarser
to theas obtained, and the miners very naturally jumpe
great st C?ncluslon that somewhere still further up the
us ream the source of all the gold should be found.
the ’aw~ll§h restless energy, they pushed on till before long
Feachec?.oo country, some 400 miles from the sea, was
“ placer ” and here the richest deposits of alluvial or
cOminer gold were found, and for a number of years
e ted to be worked, with results which, considering
most ?mpar‘“‘"el)’ small number of men engaged, were
emarkable.
t eoi:ter and more thorough investigations show that the
that t);lso readily adopted by the miners was incorrect ;
ness ere is no regular gradation in amount or ¢¢ coarse-
ead of gold from the lower part of the Fraser to the
bars ‘}Vatefs in Cariboo, but that the gold found on the
refero the river, is of more local origin. still the theory
whic;fd 10, as a matter of fact, led the miners to Cariboo,
disc proved not only to be the richest district so far
richOVered in British Columbia, but for its area oné of the
est placer mining districts ever found. ) .
andn“l,}.ns_ district the valleys of two streams, Lightning
these illiams Qreeks, have been most remune{anve, and
gre and their tributaries have actually yielded the
ater part of the gold obtained. The work was begun
itt ¢ washing of the gravels of the streams themgelves,
in Awnh the experience already gained in California and
ustralia, the miners soon began to search deeper.
fou'fldvalleys through which these streams flowed were
grav lto be filled to a considerable depth by loose matenal,
irn,‘,ae,}’l and boulder-clay due to the glacial period or to
and sh from the sides of the bordering mountain ranges ;
ol eln sinking beneath all this material the channels of
Ounl(-j streams, the predecessors of the present, were
led with their rocky beds smoothed and worn and
tain dwlth rounded boulders and gravel. These con-
seme lvaSﬂY richer deposits of gold, because they repre-
co ed the concentrated accumulations of great periods of
a ntinued work by natural forces of denudation and river

Ction.
eXtThls discovery, once made, led tothe initiation of more

arended mining operations, which often necessitated
puge _expense in labor and the construction of heavy
em‘gpm‘g. machinery ; but the results as a rule repaid the
of Lr.P"S"}g miners, Thus the old deeply buried channel

2 ightning Creek was found to average something like
cooq in gold to each running foot of its length, while
asnSIde’able lengths of Williams Creek yielded as much

$1,000 to the same unit of measurement.
ext llllams Crcek affords some notable instances pf .the
a raordinary concentration of ‘‘coarse » gold in limited
reas :—Thus, from Steele’s claim, 80X 25 feet, over
100,000 worth of gold was obtained. From the Diller
wofnpany ’s claim, it is stated that in one day 200 1b.

1 eéght of gold, valued at $38,400, was raised’; and in
Oun3’ twenty claims were producing from 70 to 400
W ces of gold each per diem. Four }mndred miners
st?]‘ie at work on Williams Creek in this year, which is

lT admiringly spoken of as the *‘ golden year. ?
acThough, like Williams Creek, discovered in 1861, the
resh channel of Lightning Creek was not successfully

¢ached till 1870, but great developments followed. The

utcher claim at one time yielded 350 ounces of gold a

ay ; the Aurora, 300 to 600 ounces ; and the Caledonia,
300 ounces.

bered that the Cariboo mining district
is situated in a high ‘and den.sely forpsted mountainous
region, which, because of its inaccessible character, had
remained almost unknown even to the wandering native
hunters. At the time in which th.ese great dlsgovenes in
it occurred, it was reached only with extreme difficulty by
trails or imperfect_tracks, over mountains and across un-
bridged rivers. Every article required by the miner was
obtained at an excessive cost ; but all these Qrawbacks
did not prevent the rapid growth of typical mining camps
in the centre of this remote wilderness, with their accom-
panying lavish expenditure and costly if rude pleasures.
So fong as the golden stream continued to flow in undim-
inished volume, everything that gold alone could buy was

to be obtained in Cariboo. .

Perhaps more worthy of note is the fact that the
development of these mines was carried out entirely by
the miners themselves. No outside capn.al or backing
was asked for or obtained. Money made in one venture
was freely and at once embarked in another, and the
investors were Lo be found working with pick and shovel

in the shaft or drift.

But the lengths of the rich old channels on both these
famous creeks which could be worked in this way proved
to be limited to a few miles. Below a certain point in
each case, the ** bed rock ” was found to be at so great 2
depth that it was not possible to reach it through the loose

and water-saturated materials filling the old valley. Thus
dually reduced to com-

the great yield of gold became gra ]
paratively modest proportions,' an_d, at t]le present time,
mining in the Cariboo district is mainly cqnﬁnqq to
hydraulic workings, by which poorer ground is utilized
and a much larger quantity 0 material requires to be
removed to obtain a given amount of gold. ~But the old
valleys of Cariboo have never ceased to produce gold, and
in 1892 their product still amounted in value to about
$200,000.

It has been impossi

It must be remem

ble to follow the fortunes of the

Cariboo mining district in any detail, and time can only
be afforded to name the other placer mining districts of
the province. The Omenica district was d.lscovered soon
after Cariboo, but little was done there till 1867. ':[‘hls
district is situated in latitude 56°, in the drainage basin of
the Peace River, and, though so remote, has produced a
considerable quantity of gold. S.tlll_further to the north,
in latitude 58°, is the Cassiar district, first found to be
auriferous in 1872, for some years thereafter resorted to
by many miners, and still a mining centre not without im-,
portance. Thisis the northernmost miningregion of Bnt_lsh
Columbia proper, but beyond the 6oth parallel (forming
the northern boundary of the province) alluvxal, gold
mining has of late years been developed in the Y ukon
district, embracing the numerous upper tributaries of t.hat
great river, and extending to the borders of the United
States territory of Alaska. ' .

Neither must it be forgotten to note, that the- working
of alluvial gold deposits of greater of less importance has
occurred at many places in the southern part of the pro-
vince, to the East of the Fraser River, including Big
Bend, Similkameen, and Kootanie districts, from all of
which some gold still continues to be produced by the old
methods.

The story of the discovery and development, the palmy
days and the gradual decline in importance of any one of
these mining regions, rightly told and in sufficient detail,
would constitute in itself a subject of interest. But with-
out attempting to do wore than name the districts here,
it is of importance to note how general, throughout the
whole extent of the great area o British Columbia, the
occurrence of deposits of alluvial gold has been proved to
be. The gold thus found in the gravels and river-beds is
merely that collected in those places by natural processes
of waste, acting on the rocks, and the concentration of
their heavy materials during the long course of time.
The gold has been collected in these places by the untir-
ing action of the streams and rivers, and it must in all
cases be accepted as an indication of the gold-bearing
veins which traverse the rocky substructure of the country,
and which await merely the necessary skill and capital to
yield to the miner still more abundantly.

Nevertheless, the results of alluvial or placer gold
mining alone in British Columbia have not been insignifi-
cant, for, since the early years of the discovery, the pro-
vince has contributed gold to the value of some $50,000,-
000 to the world.

One feature in particular requires special mention, and
this is a deduction which depends not alone on experience

,in British Columbia, but which is based as well on that

resulting from the study and examination of other regions.
The ‘‘ heavy,” or * coarse” gold, meaning by these
miners’terms the gold which_occurs in pellets or nuggets of
some size, never travels far from its place of origin. Itis
from this point of view that it becomes important to note
and record the localities in which rich alluvial deposits
have been found, even when the working of these has
been abandoned by the placer miner. Their existence
points to that of neighboring deposits in the rock itself,
which may confidently be looked for, and which are likely
to constitute a greater and more permanent source of
wealth than that afforded by their derived gold.
Reverting for a moment to the Cariboo district, where
such notably rich deposits of alluvial gold have been found
within a limited area, and where, very often, the gold
obtained has been actually mingled with the quartz of the
parent veins, it cannot be doubted that these veins will
before long be drawn upon to produce a second golden
harvest. This district has suffered and still suffers from
its great distance from efficient means of communication ;
but, notwithstanding this, praiseworthy efforts have al-
ready been made towards the development of *‘ quartz

mining,” yvhile much also remains to be done in utilizing
by operations on a larger scale, and with better appliances

the less accessible placer deposits which have so far baﬁied’
the efforts of the local miner.

It is necessary to bear in mind that alluvial gold mining
or placer mining requires but a minimum amount of
knowledge on the part of the miner, though it may call
for much individual enterprise and eftort when a new and
difficult region is to be entered. Any man of ordinary
inte]hgence may soon become an expert placer miner. It
is after all, in the main, a poor man’s method of mining ;
and, as a rule, the placer miner lacks the knowledge as
well as the capital necessary to enable him to undertake
regular mining operations on veins and lodes. However
promising the indications may be for such mining, he
either does not appreciate them, or passes them over as
being beyond his experience or means. He would rather
travel hundreds of miles to test a new reported discovery,
than sppncl a summer in endeavoring to trace out a quartz
reef, with the uncertain prospect of being able to dispose
of it at some later date.

Thus, though the development of placer mining in
British Columbia began a new history for that great region,
raising it from the status of a ““ fur country ” to that of an
independent colony, and subsequently to that of a pro-
vince of Canada, there remained a gap to be bridged in
order that the province should begin to realize its proper
place among the mining regions of the world. It was
necessary that railways should be constructed to convey
machinery and carry ores, as well as to bring to the metal-
literous districts men who would not face the hardships of
pioneer travel in the mountains, but who are ina position
to embark the necessary capital in promising enterprises.

For a portion of the province, the construction of the
Canadian Pacific Railway has afforded these facilities, but
by far the larger part still awaits railway communication,
Had the Canadian Pacific Railway, in accordance with
some of the surveys made for it, traversed, for instance,
the Cariboo district, there can be no doubt that we should
have already been able to note great developments there.
This railway has, however, been constructed across the
southern portion of the province, ‘and in its vicinity, and
concurrently with its progress, new mining interests have
begun to grow up, of which something nust now be said.

Before turning to these, however, I must ask to be
allowed to say a few words respecting the development of
ghe coal mines of British Columbia, which was meanwhile
in progress. ‘

The discovery of coal upon the coast, at an eatrly date
in the brief history of British Columbia, has already been
alluded to. Following this discovery, the Hudson’s Bay ‘
Company brought out a few coal miners from Scotland
and proceeded to test and open up some of the deposits:
Thus, as early as 1853, about 2,000 tons of coal were
actually raised at Nanaimo.  San Francisco already began
to afford a market for this coal, and the amount produced
increased from year to year. The principal coal-mining
district remained, and still remains, at Nanaimo, on Van-
couver Island. At the close of the year 1888, about four
and a half million tons in all had been produced, and the
output has grown annually, till in 1891 over a million tons
were raised in one year. California is still the principal
place of sale for the coal, which, by reason of its superior
quality, practically controls this market, and is held in
greater estimation than any other fuel produced on the
Pacific slope of North America. The local consumption
in the province itself grows annually, and smaller quan-
tities are also exported to the Hawaiian Islands, and .to
China, Japan, and other places. In the various ports of
the Pacific Ocean, the coal from British Columbia comes
into competition with coal from Puget Sound, in the
State of Washington, which, because of the high protec-
tive duty established by the United States, is enabled to
achieve a large sale in California notwithstanding its
inferior quality. Italso has to compete with shipments
from Great Britain, brought out practically as ballast
with the coals of Newcastle in New South Wales, with
coal from Japan, and in regard to the Pacific ports of the
Russian Empire, with coal raised by convict labor at
Duai, on Saghalien Island, in the Okotsk Sea.

Tt is sufficient guarantee for the quality of the coal of
British Columbia that it is able to hold its own as against
all these competitors.

Though Nanaimo has been from the first the chief
point of production of coal, work has been extended
within the last few years to the Comox district, also
situated on Vancouver Island ; while other promising
coal-bearing tracts have been in part explored and ex-
amined on this island, and on the Queen Charlotte
Islands.

These particalar coal regions, bordering upon the Pacific
Ocean, have naturally been the first to be employed, but
they by no means exhaust the resources of the province
in respect to coal. Deposits of good bituminous ceal are
known also in the inland region, and some of these in
the vicinity of the line of railway are now being opened
up, while others, still far from any practicable means of
transport or convenient market, have been discovered,
and lie in reserve. One of the most remarkable of these
undeveloped fields is that of the Crow’s Nest Pass, in the
Rocky Mountains, where a large number of superposed
beds of exceptional thickness and quality have been
defined.

Besides the bituminous coals, there are also in the
interior of the province widely extended deposits of lignite
coals, of later geological age, which, though inferior as-
fuels, possess considerable value for local use.

In the Queen Charlotte Islands anthracite coal is found,
but has not yet been successfully worked ; and in the
Rocky Mountains, on the line of the Canadian Pacific




86

THE CANADIAN MINING AND MECHANICAI. REVIEW.

Rarlway coal of the same hind again oceurs, near Banff
and Canmore stations.  The places last named he just
beyond the castern border of Brish Columbia n ‘the
adjacent district of Alberta, but reyuire mentwn 1 con-
nection with the nineral resources of the province.

The cuals ol Brish Columina may, i’ fact, be sad to
represent, nregard 1o Tl:\hly and composion, every
stage from hard and smokeless fuels, such as anthracne,
10 lgutes and brown coals like those of Saxony and
Bolienia,  Many features of nterest 1o the geolugist
might te mentoned in relation to these coal deposits dhid
tume permnt, but 3t must not be furgotten 1o note one
pancipat tact of thuis hind—the very recent geologieal
age to which all the coals belong.  None of the coals of
Baush Columbia are so old as those worked n Great
Brtain i they are, n fact, ail 1 1 cref

ant, not only in British Columbia but in North. America
as a whole.
So far as Eng| is 1, the actual i

of capital in this district has heen small. The investor
here wauld rather pay half a wilkon for scme property
which, as d d tn a prosp will produce a
good annual rate of interest, than embark a comparatively
small sum in a promising venture,  But to a man with some
knowledge of mines amd mining and the command of even
a limited amount of capital, who will visit and live in the

already so varied, that, as it becomes more fnllry explored,
it seems probable that few minerals or ores of vatue wiil
be found to be altogeter wanting. . N
Respecting the immediate future of mining, which is
the point to'which attention is {)aniculnrly called at the
present time, it may be stated that coal mining rests
already on a sul 1al basis of continued ing
prosperity ;. while the work now actually in progress,
particularly in the southern part of the province, appears
ta indicate that, following the large output of placer gold,
e

district himself for a e, the opy for p
nvestment are, 1 believe to-day, eacellent.

1 hase been upable to say anything in detail in regard
to the actual mudes of occurrence of the ores nuw being
brought to light i the Kootame district and their peo-
logical rel Nenher 15 3t practicable, on the present

and tertiary rock.

The general distnbution of coals of various hinds in
different’ parts of the province s of pecubar mportance
when conmdered with the butlding o1 raal-
ways and the maning and b of the 1sfe

occasion, to pursue 1n_further detail the history or de-
scnption of other districts of the province in which wore
or less gowd work of a prelinunary hind has been done in
the develog of 1 lepasits of vartous hends.
O} Rock Creck, Nicola, Similkameen, the North

ores, It nsures the most favorable condions for the
development of these ores, to some further exanmnation
of which we must now return.

It 15 espeenally worthy of note, that wherever in the
United States, the Rocky Mountan or Cordilleran region
has been traversed by ralway., mining, and particularly
that of the preciots metals, nas immediately followed. It
appears to requite only facihties of transport and travel
10 Inmtiate Mporiant mining enterprises in any part of this
segion.  The blding of the Canadian Pacaitic Ralway
across the southern part of Brish Columbn, with the
<onstruction of other railway hines in the naighbonng
States, near the frontier of the province, have already
begun to bring about the same result in this new Tegion ;
which, tll these rubways were completed, had remaned
almost inaccessible. It had long before been resorted to
by a few placer muners 0 search of alluvial gold, and
therr effo ts were attended with some success,  Slver-
beanng lead ores were also found 1o occur there, but
under the aircumstances exsting at the ume these actually
possessed no cconomue value. It was impossible to

Thomyson and Cayvosh Creek can only be named. It
has been possible mesely to endeavor to indicate in broad
lines what has aircady bLeen done and what must soon
follow.  Within a few’years this province of Canada will

doubtedly hold an i place in the list of quata-
tions of mining stocks in London and elsewhere, and
then the further development of its mines wiil become a
subject of commion interest from day to day.

In conclusion, I wish to draw attention to one or two
ruling features of the actual situation which are too im-
portant to be left without mention : —

The Cordilleran belt, or Rocky Mountain region of North
America, forming the wide western rim of the continent,
has, wh it has been quately examined, proved
to be rich in the precivus metals as well as in other ores.
This has been the case in Mesico and in the western
States of the American union. Though some partsof this
ore-bearing region are undoubtedly richer than others,

ly speaking 1t is throughout a‘metalliferous country.
The mining of placer or alluvial gold deposits has in most
1 in advance of railway construction ; but

utihze them.

In 1880, some prospectors, stll in search of placer gold
only, happened to camp 1n a high mountanous segion
which has since become fanuhiasly hnown as Foad Moun-
tain, and one of them, 10 secking for lust horses, stumbled
-on an outcrop of ore, of which he brought back a specie
men.  This specimen was afterwards submatied to assay,
and the results were such that the prospectors returned
and staked out clums on their discovery.  The ore, in
fact, proved to contun something hike $300 to the ton in
silver, with alarge pereentage of copper and a hittle gold.

In this manner what 1s now known as the **Silver
King " minc was discovered, and, as a consequence of its
discovery the enure hootanie district, 10 which at s
situated, began to be overrun wuh prospectars.  Hun-
dreds of these men, with expenience ganed n the neigh-
honng states of Montana and Idaho, as well as others
Srom different parts of the world, turned their attention
10 Kootame,  The result has been that within about five
years a very great number of metalliferous deposits,
<hiefly silver ores, have bewn discovered, and claims taken
om upon them. Severa growing mining centres and
littie towns have been caabhished 3 roads, trals, and
brdgies have been made, steamers have been placed on
the Kootamie Lake and on the Upper Columbia River,
and a short linc of ralway has been buslt between the
lake and river 10 conncet ther navigable waters. The
ammediate centre of nterest 1 regard to anning develop-
ment 1t Bruush Columbia has, 1n fact, for the nme beng,
been almost entirely changed fromn the principal old
placer miming distnicts 10 the new discovernes of silves-
beanag vans,

$o far as they have yet been examined or epened up,
the metalhfcrous deposits ot the hootanie district Rive
<very evidence of eaceptional vatue.  They consist chiefly
of argentiferous galena, holding silver 10 the value of from
$40 or $30 to several hundred dollars to the ton.  Nelson,
Hot Spnings, Kaslo, Slocan, Hlcallewact and Golden are
At preseat the prnapal recognized centres in the new
distrct, but 11 would be rash as yet to attempt to ndicate
its ulumate hmits,

Though much has alzeady been done m this heotanie
istrict, two principal causes have teaded to prevent the
more raprd growth of substantial mining up to the present
time.  The first of these 1s the dithculty sull existing n
respect to the local transport of large quantities of ores ;
the sccond, the exaggerated values placed by discoverers
upon thar ciams. \Wiule at s evidently just that the
prospector should teceive an ample zcmuncrauon for his
find, 1t 15 to be noted that the laws of Briush Columtna
arc 50 hiberal that he (whatever his nanonaliny) may, at a
cost scarcely morc than nonunal, hold and establisk his
<lum, even though he may be practically without means
of developing st Such develoy 1 all cases requres
the expenditure of considerable sums, and this must
always n¢ of 2 more or less speculative character, while,
cven af thus fully proved, at becomes fusther nccessary
to ncur an addiional large capendiure s plant and
machinery before any pro, ety reaches the status of a
going concern.  Scarccly an instance can be quuted any-
whete of a mine which has paid ats own way from the

‘*grass  down, but almost cvery prospecior s fully
<onvineed that tis claim s preaisely of this kind.

Such which have unfe 1y for the
last few years the of the hoota

<country, are now happily passing away ; and there can be
1o scasonable doubt that i the next year or two this
~country will establish its place as onc of the most import-

€ascs

this industry has always proved to b more or less transi-
tory n its character, and has almost invariably been an
indication of future and more devel

and g this in amount and in permanence, will be
the development of silver mines, with lead and  opper as
y prodi The develog of these mining
industries will undoubtedly be fcliowed by that of aurifer
ous quartz reefs, in various parts of the province, while
all these mining enterprises must react upon and stimulate
agriculture and trade in their various branches.

Because a mountainous country, and till of late a ve:
remote one, the development of ‘the resources of British
Columbia has heretofore been slow, but the preliminary
difficulties having been overcame, it is now, there is every
reason 10 believe, on the verge of an cra of prosperity and
expansion of which it is yet difficult to foresee the amount
or the end.

Discussion.

Tur CHAIRMAN—I will first call upon Sic Joseph
V. Trutch, a former Governor of British Columbia, than
whom I know no greater authority on that province of
Canada, )

Sk JOSEPH W, TRUTCH, K.C.M.G.—I ha
listened, in common, I am sure, with all present, vith
the_greatest pleasure to Dr. Dawson’s address. The
subject is of great general interest 10 all—but of special
imporlancc to those who, like mysclf, are connected with
Britich Columbia by bonds of scntiment and material
interest.  Like everything else of a similar character that
ha. emanated from Dr. Dawson, that address bears the
stamp of careful consideration and of the great practical
ability of its author. British Columbians well under-
stand and very gratefully acknowledge the obligations
they are already under to him for many similar_reports of
his caplorations and opinions in reference to their country,
and I'am surc I express their scatiments in :\micq‘miou

hanking him 2s I do for his further very valuable

of
a different hind.  Placer gokhmmng has, in f;\cl. often
oxen continued for years and then abandoned, long before
the gold and silver-beanng vews i the same tract of
country have been discuvered and opencd up.  This

in k

paper to-night. In it he has shown how ve might con-
fidently have pated from the geological point of
view that British Columbia would be found a rich mineral
country ; and he has told us, from the results of his own
eaplorations and eri , 10 what extent those aptici-

Iatter and more permanent phase of nuning has
the construction of ralways and reads, and the series of
1 oy themsclves. &
i

pations have been realized by him, and has given nsa
fully drawn opinion as to the ultimate value of that

d thus are rep I n
British Columbia to.day.
There 15 no rcason whatever to beheve that the particu-
lar poruions of Bnush Columina now for the first ume
opened to nuning by means of the Canadian Pacitic Rail-
way, are richer in ores than other parts of the province.
On the contrary, what has alredy been said of the
Cariboo d‘islucx affords prama faue cvidence of a

mineral dictrict. 1 do not think that any remarks of
min, detailing the observations and eaperiences and con-
clusions of a_cursory character of inexpert like myself,
would be usefut or acceptable after this able and eahaus
tive address; I will only say that ertainly all_my ex-
pericnce in that country, extending now over thirty-five
years, and the experience of all those more jmmcdiately

PI The § of Brtish Columbi
alone, from south-cast to north-west, includes a length of
over 800 miles of the Cordilleran region ; and,adding tu this
the further extension of the same region cumpnsed within
the Imundanes of the Dununion of Canada as a whole,
us entire length in Canada 1s between 1,200 and 1,300
mules.  This 1s almost identical with the whole leagth of
the same region contained within the United States, from
the southern boundary with Mexico to the northern with
Canada.

Circumstances have favored the development of the
mines of the Western States of the Union, but it is, as
nearly as may be, certain, that the northern half of the
smular region will eventually prove equal in nichaess to
the southern, and that when the mines of these Western
States may have passed ther zenith of productiveness,
thosc of the notth will be sull ancreasing 1n this respect.
The expl of the Geolugical Survey of Canada
have alrcady resulted in placing on record the occurtence

graged in mining pursuits, fully confirm all that' he has
told you of the particular features of that country ; and,
further, that the opinions and exp i d in
that country with reference to the future development of
that mincral district are of the most hopef 1—I might,
perhaps, almost say, in some cascs, of a ssnguinc char-
acter.  They have been so indeced for years past, and since
I have been away from the province now sume twelve
months, I sontinuc to reccive from my correspondents
there reponts of discoveties and devclopments in that
country, pasticularly in the Kootanic district, which fully
intain and gthen all previous i i
should like to say also, in confirmation of Dr. Dawson’s
address upon the more general topics of the country, that
the conditions under which its mineral wealth, whatever
it may be found 10 be, arc 10 be developed, are surely of
an.ost f: ble ch I Lle from id
of climatic conditions, of conditions of location, and «f
conditions of a more general chamcter.  As regards
linati ditions, you will allow me 10 say, in a word

of nich ores of gold and silver in vanous places d
along the cntire leagth of the Cordilleran region in
Canada, and though so far we have 1o chronicle only an
awakening of nterest 1a the svuthern part o british
Columlbna, these discoverics stand as indicati- ns and
ncentives to further enterprse to the north,

While the remote and impracticable chamcter of much
of tlis nosthern country places cettain olstacles in the
way of 1ts development, on the other hand the local
abundance of umber and water puwer in st afford facilitics
unhnown 1n the south, which will be of imponiance when-
cver miming operations have actually been st un foot,

No attempt has been made in this brief shetch of the
mineral wealth of Brtish Columbia to th

or two only, as this is one of the subjects an whick
British Columbians are apt to “‘cnthuse ” a great deal,
that whether in the more ﬁm\b}c lcml)cmlurc prevailing
along the sca ¢oast and ia the valleys leading up into the
mountains, or in the interior districts, with greater cold in
winter and greater heat in summer, everywhere free frem
those matarial infl 50 in most new cnna:
trics, you have 2 climatc under which, more truly, 1
believe, than of any part of th= world, it may be said that
labor itsclf is pleasure. Then as regards conditions of
location, the times arc past, not so long ago, however,
when British Columbia was isolated by intesvening trarts

in and uninhabited prairie, which cut her off

c
vanous ores and minerals which have so far been

O
from Canada, and rendered the sca the only means,
el i

found within the limats of the § m any
maancr.  Nuthiag has been said of the large” depusits of
won, from some of which a certain amount of ore has
already been produced, and which wait to realize their
true amp mercly the which would
tender thar worhing on a large scale remunerative.
Loppet ofcs have also been discurcred in many t|»1:\cv:s,
Mercury, in the form of cinnibat, promiises to be'of value
in the near future, and iron pyrites, plumbago, mica,
ashestos, and other useful nuncrals are also anwx: to

in

bt P g, of approach to that country ; whea,
as Dr. Dawson has told us, access into the interior <<
tricts could only be had at the price of great endurance
and at the peril of life.  In those days, so difficult were
the mecans of transport into the interior and the minag
districts, such as Cariboo, that it was commonly said that
a pound of salt was worth as much there asa pound of tea,
ot of any other commodity the intrinsic value of which was B
infinitely greater.  Those days have happily passed awsy.
Since the construction of that greattranscontinental rilway

thanks to the isc and courage of the gentlemes

occur.  In late years platinum has

aliuvial mines in” Britis ia in such

quantity as to exceed the product of this metal from an;

othet part of North Amenca.
While, therefore, the more i prodi of this

western mountain tegion of Canada are, and scem likely

to e, gold, silver and coal; its known minerals are

Columt FE Ry

who form the Canadian Pacific Railway Company, tharks
%o their isc in initaiti ing that line
under ihe of the p of Canals,
and under your immediate able direction, Mr. Chairman,
¢ now have railway communication through our country,
and from our country through Canada to the Atlan

g and
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81?12?]: a railway second to none on the continent, nor
an d, under all the circumstances, to any railway in
g’ bart of the world. That railway has already afforded
mini;nea{r']? of introducing machinery into some of our
the Sa% districts. The same enterprise—the enterprise of
lions‘;le company and of other kindred railway corpora-
the K as extended, or is extending, branch railways into
nowa 100lame country ; and, as Dr. Dawson bas sal.d,
1o CO:H“YS you have no longer the same great difficulties
food fnd‘ with,  Machinery can now be introduced, and
COndit") btained, at reasonable prices. And then, as to
nowh ions of a more general character, bear in mind that
and e{e.e!se is British law more effectively maintained
the il'( rlmmstered, and consequently life more secure, and
Cularlg}]lts of property more fully assured, and in partl-
yeare tfat the Mining Laws and Regulations, based on
aim ( of experience, have been framed with the special
min “leI}COllrage and promote the development of the
pro erals i the country, and to protect mining rights and
o berty. 1 only desire, in conclusion, to express the
o 1{)@ and wish that, however many may be induced to
nl ark ) lh.(‘ll‘ capital, and time, and energy in British
oroi:lmhm in the pursuit of fortune from its mineral wea}th
t iss I“mny other resources, I trust they may all realize
Slandr:uh’ at least: a result whlch,.happﬂy for me, I
Col ‘e.re prepared to profess and maintain, that Brlt.lsh
oo ambla, if not the richest, is, at all events, the happiest
ountry in the world.
COI}IR' H. C. BEETON (Agent-General for British
Fe]lumbm)' In the first place, I beg to congratulate the
Vahorv]s of the Royal Colonial Institute on securing the
wil}‘]‘”ﬂe services of I?r. Dawson on thls' occasion, not-
to t standing the very important duties which brought him
and 1s country, in connection with the Foreign Office ;
tha ﬁn l)cha_lf of the province, I wish to express my hearty
ce‘rtn ks for his very able and interesting paper. Itisquite
Sub'mn we could not have had a higher authority on this
tm‘lyelCl- He knows the province most intimately, having
le‘l elled over the greater part of it, and from his know-
dge as an expert he has given to the world in his works
an exhaustive geological account of it. He has traversed
amiliar ground this evening, and he has reassured my mind
a‘f lndce'd 1 ever had a doubt, about the brilliant future of
? province. Dr. Dawson pointed out that, having
lé;':?sed through the placer period of mining, we have
wh?red the deep-sinking and the quartz-mining period,
ch'ICh will naturally require a great deal of capital, ma-
inery, and, of course, skill. The difficulty is to attract
Cc;)'t’lgﬂ capital to distant enterprises of a speculative
thgr;;mer’~ which mining must always be. Consequently,
mericans have an advantage over the English, being
nearer the spot, and they have also the advantage of
¢Xperience in their own country, and, as we see, they are
now working their way north and developing this rich
Kootanie district. At the same time we are indebted to
the Canadian Pacific Railway for the present development
very much. British Columbia has been kept back mainly
OWIng to the want of such communication, but I have no
hesitation in saying that we are mow on the eve, in this
ootanie district of the South-East province, of very im-
Portant and most valuable mineral developments ; and
though one speaks with *bated breath about paying mines
after what I have listened to this evening, I have no hesi-
tation in saying that this summer will demonstrate to the
world that the Kootanie district will not only prove valu-
able but be a good paying district. Dr. Dawson has
referred to the Cordilleran belt, which, as geologists know,
€xists not only in British Columbia and Montana and
(fahfo.mia’ Lut further south; and so confident are our
Werican cousins of the mineral wealth of this formation,
:)lf which we have over a thousand miles in our, province,
at I have myself seen a project on paper, which I should
;’l‘ft be astonished to see one day carried out, for a railway
N Dning north and developing this rich mineral belt. The
a'l“',“)’ will extend to Alaska, and then, crossing the
ehring Straits, will connect with the railway whlchI
elieve is about to be commenced in Russia, connecting
finally with the Furopean system ; so that it is on the
Cﬁu.d.s that our posterity will be able to go overland from
- fitish Columbia to the city of London. This will give
You sume idea of the opinion of our American cousins as
regards this belt. Although I should be the very last to
€preciate the importance of mineral wealth, there is no
OFUbt it plays a.very important part in the development
our Colonies, as witness Australia and the Cape ; but
€xXperience tells us that for permanent sources of wealth
We must look further than minerals. So British Colum-
i must look to the permanent sources of wealth she
F}:{ssesses in her fisheries, forests, and coal mines ; and I
h ink that in the near future we shall, like our neighbors
O the south, have another industry—a most important
One—the fruit industry. For years, California has sent to
Our markets enormous quantities of preserved fruits.
b €re is no reason in the world why British Columbia
Should not add fruit to her export list ; we are on the eve
of l.hzgt_ business, and I hope to have the good fortune of
exhibiting what we can do in that respect in our court at
lhe Imperial Institute. I beg to thank Dr. Dawson for
€ valuable assistance he has rendered me at the Imperial
Nstitute in the arrangement of the mineral cases, and I
'0pe, and am sure, that I shall in the future have his con-
tinued assistance in carrying out what we have so much
3t. eart—viz., that the public may know what we are
oing and have done in regard to minerals, and that those
g’mf‘r%}l cases will contain a permanent representation of
Ur mineral resources.
th?R' JOHN RAE, F.R.S.—I have gone over part of
namc?untry in British Columbia described by Dr. Dawson,
in f ely, the Cariboo district, when the gold mining was
ull'swing ; my object in going there was not to look

" are manufactured of this metal.

after gold, but to search out the safest and_easiest route
by which to take a telegraph line across the continent,
which the Hudson’s Bay Company were desirous of carry-
ing out—as there was a very promising-looking valley
leading from Cariboo to the head waters of the Fraser
River. My hopes in that direction were disappointed,
nor could I examine the place closely, the ground at the
time being covered with snow. It was altogether a rather
rough journey, as we had to run down the dangerous
Fraser River in very small * dug-outs,” a thing never pre-
viously done by strangers, I was told, without guides, the
Shushwapp Indians being unable to accompany us. I
did a little gold-washing in the streams we passed by both
east and west of the Rocky Mountains, and found color
of gold more or less developed almost everywhere. At
one small stream 2ast of the Rocky Mountains I stumbled
upon what appeared to be a fine outcrop of coal at least
eleven feet thick, which was found to burn well, and
boiled our kettle very nicely, but a sample I brought home
and took to Jermyn Street Geological Museum was pro-
nounced by Sir Andrew Ramsay to be only lignite. I
have no doubt I showed my ignorance in expressing an
opinion that possibly, as this outcrop had been exposed
for hundreds of years to the changes of the weather, per-
haps when mined deeper it would be different. It looked
so very pretty and clean to handle. If I may wander
away a little northward and eastward from British Colum-
bia, I would say a word or two about the abundant indi-
cations of copper at and near the Coppermine River on
the Arctic Coast, where we picked up some lumps of six
or eight pounds’ weight that appeared perfectly pure ; in
fact so pure that all the weapons and tools of the Eskimos
The Indians, also, when
they run short of lead, hammer lumps of copper into a
substitute for balls for their guns. From my description
of the rock formation, Dr. Dawson is of opinion that it is
similar to or part of the copper-bearing rock stratum of
Lake Superior. My object in getting on my legs was
most surely not to say anything about myself, but on a
more agreeable subject : to say a word about my friend,
the reader of to-night’s paper ; whom I knew and saw a
good deal of at home, when as a lad he was a student of
geology in London, and how we were delighted with his
intelligence and capacity—an opinion fully confirmed by
a very high authority, Sir Andrew Ramsay, at that time
at the head of the Geological Survey of Great Britain, who
said he never had a student who showed more application
and quickness in acquiring knowledge of his subject than
Dr. Dawson—and thus the boy was father to the man. Dr.
Dawson has done me the favor to send me from time to
time many of the interesting papers he has published, not
always geological, and I can testify to the immense
amount of work they display, sometimes perfermed in
very difficult and trying circumstances. They are full of
important facts, and one can rely upon every word in
them. He has shown what he can do, and I venture to
express a belief that there is a great future before him.

Mr. W. 8. SEBRIGHT GREEN—As an old British
Columbian, I have listened with great pleasure to Dr.
Dawson’s able address. The only fault I have to find is
with the map on the wall, which makes the country look
so rocky, lifeless, and inhospitable. Now, it is a glorious
country. For climate and a happy life there is'no coun-
try equal to it. The future of British Columbia no doubt
is'a great future, Its gold and other mineral resources
must be developed. I have washed a pan or two out
there in the days Dr. Dawson speaks about—the golden
year 1863. It was a hard country, the Cariboo country,
in those days, for there was no railway and travelling was
very rough work. I walked through the snow from
Lightning Creek to Williams Creek, and when I got to
my journey’s end I had to lie on the bare boards and was
glad to get a sheepskin to cover me. But the Canadian
Pacific Railway has changed all that. British Columbia
is not so far off as it was. It can be reached now from
London in little over a fortnight. In the sixties it took
you about six weeks. Irrespective of gold, there is a
future before British Columbia, for, notwithstanding that
there are so many mountains, thereis a great deal of really
good land. I have ridden over miles of rolling prairie
among those mountains, and beyond that there is no doubt
a vast quantity of mineral wealth yet undiscovered.
Speaking of the Kootanie district, I myself, in 1864 or
1865, had several specimens of the richest silver ore I ever
saw in my life. The prospector who gave them to me
told me he would divulge the secret of its whereabouts to
me some day, but he wanted to see a little more it ; and
the secret, I believe, died with him. As to the gold, I
have been told of a prospector who goes regularly every
year to Victoria with gold dug by himself. He has kept the
secret, but it is to be hoped it won’t die with him. I
should have been glad if Dr. Dawson had told us what
he thought of the gold of Vancouver Island itself. There
was a quantity of gold taken out of Leach River in 1865,
but mining was not continued there beyond a few montbs,
although there must be still gold there. I may say, in
conclusion, that those who have any idea of investing
money in gold or coal mines, in my opinion could not do
better than go to British Columbia,

Major WILLIAM CLARK-—I have not had Dr.
Dawson’s experience of British Columbia, neither _have 1
his scientific knowledge ; I have not lived so long in that
province as my friend Sir Joseph Trutch, and have not at
any time held the position of Agent-General which Mr.
Beeton so worthily occupies ; but I do not yield to any of
these gentlemen in the faith I have in the future of British
Columbia. I have to thank Dr. Dawson for the paper
which he has just read : it strengthens my faith in what I
myself believe, and one is always ready' to take hold of
evidence in support of his own conclusions. We must

remember that Dr. Dawson occupies an official position
and must, therefore, be extremely guarded in his state-
ments. Were he free to ¢ boom” British Columbia he
wquld, no doubt, have let his tongue loose, and have said
things which would have been more suitable for the pro-
motion of mining companies ; but it is right, and all the
more valuable, that so high an authority should keep well
within the mark. We have read somewhere that the
Queen of Sheba, when she came to see the glory of
Solomon, exclaimed that ‘‘the half had not been told” her;
and I dare say, if any of this audience not personally
acquainted with British Columbia were to go out and
examine into matters as carefully as Dr. Dawson has done,
the Queen of Sheba’s certificate would be most applicable.
We have been recently informed that Her Majesty be-
longed to a highly mineralized country, and it may have
been that the Assistant Director of the Geological Survey
of her dominions was her cautious informant.  Joking
apart, I feel sure that this contribution to our knowledge
of British Columbia comes at an opportune time. We
have lately heard a great deal about South Africa and
of the sums invested in the development of that portion of
the Empire, but firmly believe that it will well repay those
who are pinning their faith on South Africa to follow up
the lead which Dr. Dawson has given usto-night. I have
nothing to say against South Africa, but_investors will be
quite safe to go on the information Dr. Dawson supplies 3
and considering the nearness of British Columbia, I would
strongly recommend it as another basket into which part
of the investors’ eggs could with safety be deposited. Dr.
Dawson has only had time to-night to indicate what pos-
Slbll!lies lie in that province, and to touch on some of its
leading features as a mineral country. He has passed
over the question of placer mining with a few remarks
regarding the early days of the placers, but it would be a
mistake to infer that he considers these as by any means
exhausted. I think Sir Matthew Begbie is authority for
the statement regarding the ¢ flour ” or ** scale ” gold, that
there is not a spadeful of soil on the benches of the Fraser
and Thompson Rivers that 1sn’t auriferous ; and I believe
that when proper appliances are brought to bear upon
these benches and on the channels of the upper country,
the results will outweigh those realized by the crude
methods of the past. Working with shovel and cradle
for the most part, and with no capital but the result of
their daily toil, the miners had to be content with the
products of the upper gravels. In many cases, where
they were able to break through and reach the older de-
posits, as in Lightning Creek, the miners were ‘ drowned
out ” when the pay was at its best. These claims remain
to this day, and there are hundreds of miles of gravels
within the province capable of returning large dividends
on capital judiciously applied to working by more modern
and scientific methods. It must be gratifying to everyone
present—remembering that British Columbia is an integ-
ral part of the British Empire—to be made aware of Dr.
Dawson’s estimate of the country from the forty-ninth
parallel to the Alaskan frontier. His words are in the
highest degree encouraging, and indicate that when
mining results have passed their zenith, in that equal
stretch on the American side of the boundary line, British:
Columbia will be mounting upwards to greater prosperity,.
enriching the province and the Empire. The province,
as has been remarked, is Imperial in its dimensions. It
is about one-third larger than the German Empire. It.
stands on four pillars as regards its future, for besides its.
wealth of minerals, it has its forests, its nsheries, and its.
agriculture to support its population. This province,
with its enormous extent and its equally enormous:
resources, contains only about 100,000 people, and the
value of its resources can best be realized from the fact
that this handful of people—less than half the population
of an ordinary English town—were able to export last
year surplus products to the value of over six and a-half
millions of dollars. Results so remarkable surely serve to
indicate that there is room for the application of capital,
and especially of British capital, for the development of
these varied resources. Ever alive to what will pay, our
American friends are steadily gaining a foothold. They
cannot be blamed, but we will be liable to blame if we do
not step in and do the work which it is peculiarly
England’s duty and England’s privilege to accomplish 3
and for my own part I would rejoice to see some really
practical outcome in that direction as the result of to-
night’s meeting. There are unique opportunities for the
investment of capital in the mines and forests, and in the
industries to which their products lead. These will
eventually give employment to a large population, which
will be the best guarantee for a home market for those
engaged in agricultural pursuits. The wants of the pre-
sent population are inadequately supplied, and each year
large quantities of every kind of farm, orchard, and garden
roduct have to be imported. It will readily be under-
stood that the prospect of a permanent home market will
attract agriculturists, as against other districts which have
to rely on export prices for their returns. The range of
land suitable for the farmer of small means is limited, but
large areas exist which would form the basis for profitable
returns on capital employed in converting these into
manageable holdings, to the benefit alike of the capitalist
and the country. I will not venture to say anything of
the fishery wealth of British Columbia, or the bearing
which this resource has on the future importance of the
province. I am afraid I would get too enthusiastic, but
it is without doubt that these fisheries will constitute one
of its most permanent sources of revenue. In the depart-
ments of fishing and agriculture there are opportunities
for colonization which, if prudently carried out, will be
productive of the happiest results ; and I am sure that
patriotism, philanthropy, and cold capital, with an eye to
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dividends, can safely join hands i furthering these truly
Impenal mterests. It has been my good fortune, under
e guidance of our Ch the High for
Canada, to follow closely 1n recent years matters relating
tothe colonization and devel of the Domini

and that now forms part of the Canadian Pacific. Being
a modest man, I will say no more on_these matters, but

dations along the Athat and Peace Rivers, which
have been thought by many who have given the subject
iderabl ion to indicate th of a large

this I must say—that I have 1cad Dr, Dawson’s

tions to_geologrical knowledge with infinite pleasure, I

?ay add that %}lc present Lieutenamt-Governor of British
bia is At .

and in working out these and imp
Eﬂblcms' and [ am proud tu recall the fact that it has
een any prvilege to serve under such a master,

DR. RANKINE DAWSON—I fear that I am not
<quahficd to add anything of value to what has been alread.
so0 well sanl, as regards the nuneral wealth of Britis
Columbia,  As, however, the discussion has not leen
<ontined to this point, I may perhaps be allowed to say
sometiung of another charactenisucs of this great province
for which, I venure to think, it will in future be as
famous as 1t will undoubtedly be for its mineral wealth—
Trefes toats scencry.  We have been told, as regards its
amneral wealth, that much of it 1s at present inaccessible.
The same is true of its scenery. Two sections of the
<ountry are, however, easily reached at the present time
by the ordinary traveller, and of those only I shall speak.
One is the line of the Canadian Pacific Railroad, which
<rosses at nght angles three distinct mountain ranges on
its way to the coast ; the other is the coast itself, which
extends over 500 mules from the international boundary
on the south of Alaska. ‘The mountam scenery is as fine
asany to be found on the continent of America, and, so
far as 1 know, 15 eacelled only in grandeur and impres-
siveness by that of the Ihmalayas as seen from the
neighborhood of Darjecling.  The Canadian Paaific with
the foresight and enterpnise for winch that company is
Justly fanious, has provided hotels at different points of
exceptional beauty or interest, where artists, tourists, or
sportsmen can obtain comtortable accommodation.  Such
are to be found at Banff and at Field in the Rocky Moun-
tains, at Glacier, at_the summit of the Selkirks, and at
North Bend in the Ceast Range.  The scenery along the
<oast is of a different kind ; there, long fjords and inlets
cut up the coast line in the most fantastic way, whilst
innumerable islands extend along its length, and form in
many places natural channels, through which the traveller
<an pass for many miles without catching any ghmpse of
the open sea, whilst on ather hand pine.covered moun-
tans nse, almost precepitously, to a great heaght.  In two
other parts of the world only, so far as § know will
stmlar scer 2ty be found—viz. in Norway, and on the
Western Coast of New Zealand. This voyage along the
«coast 1s already becoming 2 verv popular one with tourists,
and comfortable steamers ply at regular intervals through-
out the swinmer season.  Few things, pechaps, are more
<htficult to describe adequately than scenery.
It 15 not difficult to heap up adjectives, or 1o gradually
advance from positive to comparative and superlative ;
but atas difhcult 1ndecd 1o convey real or defimie con-
<cpirons to the mind of the histener.  Ishall make nosuch
attempt to-mght.  This whole region well deserves the
name which, 1n wnung to the 7imes some two years ago,
I'ventured to give 1t: that of the Canadian Alps. In
<onclusion, { can confidently advisc anyone who appreci-
ates nature 1 its grandest and most impressive moods to
take the carfiest opportumty of visiung this great pro-
wince for humsclf, and can promise him that he will not
<ome away dxsaypoxntcd.

Mg, JOSEPH NELSON—I made my first visit to

Brtich Columbia in the autumn of 1856. 1 worked the

¥ y exp d in mining matters,
and when [ heard of his appointment I felt that the right
man had been put in the nght place. Under him, I
believe there is a great future before British Columbia.
At the same time, we must alwavs remember that minin
is eph 1, while the fisheries are ¢ ial 3 stll, as
have said, I believe th.  the mining indu try will be
developed, and that in thi asin other respects the country
will go on and prosper.

Tue CHAIRMAN—A very agreeable duty now le-
volves upon me. 1t is to move a vote of thanks to Dr.
Dawson for the very able and interesting paper he has
presented 10 us this evening. T may mention that more
than tweaty years ago the Government of which I had the
honor to be a memt ¢ appointed Dz. Dawson a member
of the Commission for the survey of the international
boundary, and we were not disappointed in the result.

On the P of that work, he present
the world with a most valuable volume on the scientific
points which had p d th lves in tion with

the flora and natural history and other important matters
connected with the survey. From that time he has
steadily ascended, step by step, until he has attained very
nearly if not the same rank as his distinguished father,
Sir William Dawson, I have no hesitation in saying that
he has done most valuable work for Canada and for
British Columbia, and for cvery person interested in that
important part of Her Majesty’s dominions on which the
paper has treated. As a man of science he has bLeen
cautious, and has nat over colored his picture; but
although I am not a prophet, I venture to say that the
mineral resources of British Columbia will inue to

o
petroleum field. This discovery would seem to indicate
that this petroleuns field extends much farther south than
has been heretofore supposed.

Natural Gas.—An attempt was made during the year
to obtain natural gasat Cnlg:u'{. an expenditure of $7,000
being incurred and a depth of 1,468 feet reached.  The
joint stock company which made this attempt was unfor
tunate in several ways and had to abandon operations,
their dnll having stuck fost and their capital being ex
hausted.  From the expericnce gained, however, whoever
makes the next attempt will probably be able to accom.
plish as much as much as has been done in this instance
atabout forty per cent. of the cost, It was ot antici-
pated that gas would be obtained at a depth of less than
2,400 feet, and the company considered it would have
been justified in going to a depth of at least 3,000 feetaf
gas were not found sooner. .

Achoct: d.¢

in Newfoundl

This peculiar 1nd important mincral substance, which
has only recently begun to attract attention in this country,
has been known to exist amongst the magaesian group of
rocks for a long time. It is, however, only within a year
orso that the attention of capitalists from outside has
been directed to Newfoundland, as likely to become a source
of futuresupply. The province of Quebec, isat present the
chief centre from whence American mancfacturers of
asbestos goods derive their raw material. But the com-

ative scarcity of the mineral, logctbet with the increas
ing demand,seems to point toa possible failure of thissource
inthenear future. It was known through the operations of
logical Survey, that extensive areas in this Island the

attract more and more atiention until the world is as-
ded at the devel in that directi I have
great pleasure ia moving a vote of thanks to Dr. Dawson.
The n.otion was cordially passed.
Dr. DAWSON—I have to thank you for the attention
with which my paper has been ived thi: ing, an

were 3ocupicd by the magnesian group of rocks, similar
in all respects to those of Canada, from whence the
asbestos was obtained. This Ied to prospecting for the
mineral with the result, that specimens showing.an
excellent quality of fibre, were found at se~eral points

ines on the west cozst, chiefly in the

this

to express also to gentlemen who have joined in the
discussion my appreciation of the terms in which they
have spoken of such work as I have been able to do in
British Columbia. It has been particularly gratifying to
find how many friends of British Columbia are present.
Had we a longer time to discuss the prospects and
of that province, many additional points of

interest upon which it has been inpossible to touch would
oceur. My difficulty has been, in endeavoring to speak
on so large and important a subject as that of the mincral
wealth of British Columbia, to know where 10 stop, for
in a general sketu such as that attempted to-night it is
not possible 1o include details which must always be more
interesting than the mere skeleton of the subject. Itis
now my pleasing duty to ask you to join in 3 vote of
thanks to the Cﬁaim\:n‘ Sir Charles ’I‘ug‘gcr’s work in
connection with Canada is so well known, his interest in
this Institute, as well as in all other matiers connected
with the welfare of the Empire at large, is so fully recog-
nized, that it would be presumption on my part to say
more in submiting this motion.
The chail hanked the ing, and the proceed-

S

cradic on the Frascr River for the purpose of di g
goid, and I made the acquamntance of Sir James Douglas
and C:E:in Cooper. c"l"hc cvidence I obtained 1 laid
before Lotd Taunton, then Scctetary of State for the
Colonies ; a committee of the Housc of Commons having
at that ume been formed for the purpose of inquiring
anto the passitulity and f y of col g the great
North-West and” Bnush Columbia and Vancouver. I
never formed 2 more favorable opinion of any country
than I did of \ and Brush Cols duning m

short wisit, and when 1 came back I wrotca h:xmlico{
on the subject. At that time the discovery of gold was
only begraning, and the sesult of the information which
I had g Hy collected or d from various
correspondents, and which I published, was that there
was a considerable emigration to these parts.  But the
ume came when the alluvial deposits were exhausted,

ings

Mining in the North-West Territory.

In his report to the Minister of the Intetior for the year
cnding 31st October last, Me. Wm, Picree, Superinten-
dent of Mines wiites as follows :—

Canmore Coal Mines—Develoyment work in these
mines has been actively prysceuted since my last annual
report, and the output is now, or shurtly will be, in the
ncighboshood of 300 tons & day.

Canade North-IVest Coal and Luméer Syndicate,
( Limited. )—Since my last report, development work has
been carried on continuously, though not very extensively.

H. W. MeNeill Co., Lid., Anthracite.—During last
summer work on this mine was shut down, as the demand

hracite fell off durisg the summer months, and,

and thea they had to resort 1o more exp
d was discavered up n Cariboo, but it was far
removed from any means of commumeation, and the
consequence was, the miners suffered great hardships.
But that there was cnormous mincral wealth there can-
+not be dented. T am speaking on the authority of one of
the most successful nunces of the present’ day—Mr.
Mylchrest, who afterwards went to California and Aus-
tralia, and then to South Afnica, and who 1s now known

as the great iamond King.  He was onc of the pioneers,
and had to undergo all these § n ? of
the dificuluies of getting ¥ and the like. Twas

talking to him a few days apo on his visit to London—he
is now onc of the principal land owners in the Isle of
Man—and he said: *1 shall never forget the days 1
sgcm there; they were days of great privation; but
there 1s a great {uture for that country when communica-
ntion by rail 1s really opened up, and I have no doubt it

for

besides, the proprictor wished to all hisavail
able strength in development work at Canmors,  He
opened up, howevet, about the firstof Se&lembcr. and the
output is now about 123 tons per day. He is polling his
coal through a_breaker this year and sorting it. This,
owing o the friable nature of the coul, causes a farge per-
ceatage of waste.  He thinks he obtains a better sle and
a higher price by so doing.  If 2 cheap way could be ob-
taned for making the dust into bricqettes, a great saving
could be cffected both at this point and at Canmore.
Like many coals whose percentage of fixed carbon is very
gilghd.rlhcy are very friable, so that there is much lossin

ndling.

Alberta Raitway and Coal Company’s Lethbridge Col-
Jiery.—Owing 10 the canses referred 20 in my last report,
the output at this point has not been neasly so great as
was hoped for. However, the market for this coal south

will become one of the great gold produang of
the north-west coast of America.” On my return after
my visit in 1856 I wrote a handbook, as I have already
stated, and I said, ¢ What is 1his distant countey? The
first thing to be done s 10 have stcam icali

of the y has greatly improved, with
a fair prospect of seme further improvement 1n price and
permanency of demand.  The oatput is now some Soo

tons per day.
Peteole -There was a slight excitement this year

with San Franaisco,” and 1 got upa company and spent
a considerable sum of moncy, but did not succced.  The
acxt thing 1 said was, **'‘We will start_a bank,” and I

about 2§ miles notth of Edmonton, at Egg Lake, owing
to the di ry of supposcd indications of petrol

there.  The substance foand is of 2 pitchy nature, almost
of the consistency of tar, and is supposed to be an indica-

©obtained 2 Royal Charter.  That is the Bank of British
Columb I also proposed the ion of a railway,

tica of petrolcum. It is said to resemble wery much the

gst the serp

vicinity of Port.au-Port Bay, The first attemptsat actual
mining, however, were only made Guring the past sum-
mer. A pany of i patalists having leased
a mining propesty in the vicinity of St. George's Lake,
situated between St. George’s Bay and Bay of Islands,
were the first to commence active operations, and it was
this property which was visited during the Iatter part of
ast season. It is situated so far from the sea-board, and
the difficulty and delay in getting materials wherewith to

in work on the spot caused so much delay at the out-
set, that little more could be accomplished last season,
than a mere surface_exploration over 2 limited area. At
the time of my visit in October, all that bad been
accomplished consisted ia an open cut of some fifty or
sixty yards into the <ide of a low bare ridge of scrpeatine,
and'a few sutface openings here and there to ascertam
the strike of the serpentine belt. The open cut, how-
ever, afforded the only satisfactory exhibition of the rock
and ined minenal. It isted, at the base, of 2
thick mass of very loose, shaly, dark green serpentine
with scaly layers and strings of very pure, amber-yellow
and oil green steatite.  Caught up in this shaly mass,
and apparently surrounded by it a great horse or boss of
hard, tfaark, bottle-g; pentine, ing highly
polished and fluted surfaces is scen and the whole is
capped by large disconnected blocks of hard, dark.grey
diorite, The mineral appeared to follow closcly the out-
line of the harder ine, frequent] i
but almost invariably splitting up into i
like strings, which finally become mere threads. The
DLest fibre and most persistent veins followed the outhne
of the harder serpentine or icd the position 1
it and the overlying diorite. Where the two approached
cach other nearest so as to squeeze up the intcrvemng
rock appeared to be the point exhibiting the greated
amount of asbestos.  One vein at such 3 point measured
nine inches wide, consisting of scveral rudely paralict
layers of fibre divided by thin layers of serpentine.  The
fibte varied in length from onc half to two inches and
was of fairly good quality. ~Specimens of beautiful fibre
of about an inch fong, and still others of from 2 to 3%
inches werc shown me as having come from a lowcr pant
of the cut, at a place not then visible, being covered with
the dcbris from the mine, etc. The character of the
deposit, judging from what little could be scen was, asts
ysunlly‘lhc case, dingly i lar 2nd (usedi

bled u

3 ding t0 the e in Canada,
where asbestos mines have now been in active opertiod
for ten or twelve years, there is apparently nothing to 3t
as a guide in determining the value of a deposit except
actual mining. No two propertics present exacily the
same featurcs, and what may be found to hold good:a
one locality, proved entirely at fault in others, hence the
difficulty in amiving at any conclusion as regards an at-
developed property, such as that descibed above. The
indications are cettainly good, the quality of the fixe
excclient, and should the sepentine deposit in which the
mincral occurs be found to occupy any considerable area
thereis a ble prospect that ash will accom:
pany it. At present the sitvation of the mine and
character of the sutface deposits, ers prospecting 2
tedious and expensive operation.  The absence of some
more feasible means of g;xing material on the spot, was
sorely felt by those in charge last year, pound of
‘consumed and every item of mining tools, etc., had
20 be carried on men's backs from the seashore th
the woods, a two days desperate drag.  Few men co
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be had to perform such labor, and these only at a high
rate of wages. In order to facilitate the davelopment of
tus and neighboring properties, I woulil suggest the
lity of speedity opening up ion with
the sea shore by roads or other incans. The Hon. I\
Cleary had men” at work all the summer_ prospecting a
property of his near Blult Head, Port-au-Tort Bay, the
gesult of which I am informed is of a very favorable
The serpentine here is apy y more
massive and forms extensive cliffs, exhibiting several
small rudely parallel veins of ashestos.  The fibire ranges
from one quarter to about one and a half inches in length,
and sowe of the specimens shown me from the locality
were of excellent quality.  Further up the coast at Lewis
Brook and about two miles inland Mr. Hayes of Bay St.
George holds a claim, from which a very fine sample of
sitky hbre about two inches long has betn exhibited,

There ate no available statisties cither in Prussia or the
other peat producing states as to the amount consumed,
but idering the wide distnbution of peat bogs through-
out the country, itis I:robably very great.  Itis estimated,
for instance, that in the Grand Duchy of Oldenburg alone
about 150,000 tons of peat are burnt per annum, chiedy
for houschold purposes, but also in baking-ovens, brick-
kilns, &c. The following is the method of obtaining peat
for fuel followed at Carolinenhorst, which may be taken
as a fair example of the system generally employed.  The
turf is cut by gangs of four, oite man cutting from the top
with a sharp-cutting spade, square ended. The second
cuts from the side following the first man, and at the same
time dividing the turf into lengths as he goes on.  Thisis
usually done with a round-ended spade, in the shape of a
turf cnlter; o‘r whale.spade, but sometimes, though rarely,

ut
no prospecting of any has taken place here

as yet.
l)n view of the foregoing facts and the & that

a three-si Ted spade is used, inthe

tons (280,000 tons weight) are annually consumed in the
manufacture of bricks, of a value of £133,000, of winch
£100,000 represent labourage and freight.  The vatue of
1 hectare (upwards of 2 acres), good and favourably
situated black peat, may safely be taken at £170.
Iholland. —As regards turf for fuel, this atticle is pro-
duced by varlous means, and in very great variety of
quality. ~ The simplest form of this product 1s the natural
tuef, which has undergone no Yrcpamlion, but has been
cut with a spade or knife directly out of the peat, after the
removal of the top layer of the sv-called grey turf, in the
form of a Lrick, dried in the air, and sold in blocks of
various sizes, say, from 12 to 20 in. long, from 2 to 3 in.
thick, and from 4 to 6 in. broad. This article has, in
consequence of the original formation of the peat in layers,
which shows itself at once when the turf is dnied, all the

shape of a brick mould without the fourth side. The
lh‘i.rd man follows the second, and takes the sods out with

the mineral is chiefly derived from the magnesian group
of rocks, so familiarly known in Canada as Sir Wm,
Logan’s Quebec Group, which have been shown to occupy
extensive areas in this island, both along the coast and
in the nterior, it is not unlikely that the neat few years
wilt watness a great amount of acli\'it{ in prospecting for
this Newfoundland is already led i

c and undesirability of a spongy fuel, so that
this natural cut turf is by no means a practical manner of

a P 1 fork, the angle of which is bent upward:

toan an{{le of 45 degs., and lays them in rows on the
moor behind the cutting.  The peat is cut toa depth of
30 5yards. The whole of this stratum is good with the
exception of 2 or 3 in. of the upper soil, which is thrown
into the cuttings already made, and_yields good agncul-
tural soil when the moor has been exhausted of peat.  No

Canada as likely to prove ** Quebec’s greatest nval ere
long.”  Should tius valuable material be found in avail-
able quantity w this countrz. as there is every reason to
expect, 1ts development s likely to prove one of our most
i and ive mining industries in the near

P
future.

* From the Repors of the Newfoundland Geological Survey.

‘The Manufacture of Peat Fuel,

n view of the papers that have from time to time
appeared in the REVIEW urging the importance of the
development of our great beds of peat in Ontario and
Quebee for fuel, the following extracts from a report
fiom the British Foreign Office, embodying the results of

quiries as to the £ of fucl, moss litter and
other products from peat in Europe will be of interest :—

Denmark.— Sic 1. MacDonell, Copenhagen, states that
in the province of Jutland, whete the peat moors extend
over an area of some go English squarc miles, or one
twenty-6fth of the atea of the province, efforts have been
made 1o turn this produce to profitable account.  All the
difierent modes invented dunng the past forty years for
the trcatment of peat have been tried in Denmark, and

ble, or

hines arc used on the Government moors ir Pome-
rania for cutting fuel peat, but they have been employed
on private moors where labor is scarce.  The cost of pro-
duction 1s not sensibly reduced by machine cutting. The
best peat for burning is gencmll};‘r that which lies under-
most, the upper layer, to a depth of 4 ft. 6 in., being used
{where it is of suitable quality) for moss litter ; ali beneath
that depth for burning. At Carolinenhorst the peat isal-
ways dried in the open air, all other methods having
proved too expensive. An attempt was made at Gifhorn
to dry the peat antificially in an apparatus invented by
Herr Rottbarth, but as the system was abandoned after a

preparing the peat, and s not popular asa fuel, Turf is
at d into ch 1 in the same manner as wood,
both in heaps and in specially constructed ovens, Turl
charcoal is nearly equal 10 wood charcoalin heating effect,
but is not so useful as the latter, as, on account of its
porous nature, and proportionately large residuum of ash,
the fice is less intense.

KRussia.—Peat fit for fuel is found in Russia in forty-five
of its provinces, on an area which, it is calculated, extends
over 100,000 square versts (67,000 square miles), and is
capable of yielding 875 milliasds of s (14 mulliards of
tons}.  No exact information as to the extent of the quan-
tity of peat cut in Russia is in existence. It can only
generally be smid that it is found in the provinces of Mos-
cow, V'lgdimi{, Niini-\‘ovgmod,‘ “Tamboff, Orel, Khaxkoﬁ::

cff, and St. P g, where it is prep
as fuel for manufactories, sugar works, and other indus-
trial establish as also for } Among the

peat bogs o‘:hgch belong to the Crown, those lying it the
St. P Al

very short trial, it appears not to have been a success.
The peat dries best in the spring and early summer, and
when once dry it is not mucll injured by rain, which runs
off. The drying takes on an average four months, but
much of course dcgemls upon the weather.  The cutting
is commenced at the end of March and i untilthe

T . P @ Orel, Riazan, Yia-
dimir, Tamboff, and along the Kursk-Kieff line have been
surveyed. The result of this survey proves that the peat
bogs of the Crown in the above localitics contain no less.
than 100 millions of cubic feet of peat of excellent quality.
Some of these peat bogs are lcased under the Crown by

middle of May~—six to eight weeks. The drying lasts
from the middle of May to the beginning of August--ten
to twelve weeks.  The stacking s carried out in the fol-
towing manner : —One cubic metre of turf yiclds 400 sods
of peut, which, as they are cut, are Iaid in sows as before
described.  Then the women cmplo{cd fer stacking take
the wet sods from the rows and stack them in pyramids 6
ft. long by 3 ft. broad and 6 ft. agh, each pyramid repre-
senting 3 cubic metres of peat, or 1,200 sods. The sods
in these stacks are not laid close together, but witha space

have been given up as_imp b P
th.  Expensive experiments have becen carried out at
Silkeborg and Moseland within recent years, but with no
apprecaable results.  In fact, peat may be said to be used
merely far fuel, the people cutting sufficient for their own
coasumption. In some of the inland townsin close prox-
imuty to larger moors there still exists a certain demand
for peat, but at seaports it scems never 1o have been able
10 compete with coal, thespecific heating power being too
low as compared with that of coal to enable the peat to
Yay the exp d with to any di

Peat for fucl is either simply cut and dricd, undergoing no
further treatment (*¢ Skoretorv ™), or it is kneaded together
and subscquently cut into regular shapes for fuel, called
*Oltctorv ”  In this latter shape, as in the former, it
does not pay the cost of transport to any distance. To
the north of the Limford at Lundergaard Mose, the
Aalborg M Ysefabrik f 1 ployed some fifty
to seventy men in cutling peat, which was used by the
mlway authorities for heating_ their camiages. This
methodd of heating having now given place to steam, the
orcupation has ccased, and a moss litter factory has taken
ats place.

“rance.—From the reports recsived from Her Majesty's
cansuls, it apuears that the gc-t industry docs not cxistlo
any appreciable extent in the consular districts of Brest
and Cherbourg; a small qumlit{ of peatis cut for the
;-uvprscs of fucl, and in that of Marscilles tutf is alsoused
o burning in the neighboshood of Lyons, but there
appears 10 be no appreciable commerce.  As regards
south-western France, Mr. Consul Ward zeports that there
are peat of miorc or less limited extent in all the
depantments forming the consular district of Bordcaux,
from which peat is extracted for fuel, but the production
it confined to local consumption. In the district of the
¢ harente some 7,000 tonsare cutannually, but theamount
 far less than in formertimes.  But lhconlg‘ usctowhich
the yal is applicd on the spot is for fucl, In Fans there
are faur of five firms which supply peat for fucl.  Under
tar name of “ La Béraudine,” 3 company founded by M.
Leraud for working his patents and improvements in the
manufacture of articles derived from peat fibre, is estab-
U hed at 8, Rue Saint-Mantin, Paris. The company does
»t manufacture at present, but is about tosct upa factory
tu wtilizing the refuse for producing peat fuel or chascoal,
wtuch, it is stated, can be produced at about 50 per cent.
rheaper than the *¢ briqueties” now in use made from
cnaldust,

Germany.—The use of peat as fael Is universal in the
neighborhood of the moors, but is generally local. It
<nnot compete with coal for cheapness in any districts
aear the seaports, or near towns which have railway com.
muncation.  Peat for fucl cannot Lny rilway freight for
mote than twenty miles from the place where itiscut, and
very little is cver conveyed by mail.  The rate charged is
about 9s, per load of 9,600 sods of peat for ten miles,

veen cach of the first layer, which space is covered by
the succeeding layer, and so on.  The peat is sold ia these
stacks or pyranuds when dry, from the beginning of
August to the middle of Scpremb 10 the

private individ

Sweden and Norwway.—In the west, south, and south-
cast parts of this district, peat, as fuel for domestic pur-
poses, has been extensively in use for the last century,
and even carlicr, as by degrees the forests have dimin-
ished, or become of too great value for like purposes. It
is a bulky kind of fuel, but an excellent substitnte where
wood is scare or bainable.  For industrial purg
peat is not yet used on any extensive scale; some glns—
works, however, having large tracts of peat in their im-
mediate neighborhood, have found it to their advantage
to work the peat, and usually employ machinery of Ger-
man construction for raising and shaping the materialinto-
a form of less bulk. Mixed with small coal, it makes an

weather, The pyramuds are called * Klafter,” and are
classed for sale in the following manner :—The first
is the dark peat, approaching to coxl, which is usually cut
from the lowest stratum, and 1s heaviest. It shrinks most
in the process of drying, a {resh sod when cut_measuting
13in. 1n length by 10°  ‘'agh and broad. This class of
peat bums slowly, and when fiftecn sods arc bumed ina
closed stove they will leave about a large wineglassful of
white ash. The second class is lighter in color and
weight, and is a newer formauon.  The third class is the
top stratum, and is of least value except in those cases
where it is suitable for the manufacture of moss litter
These lowers classes of peat leave more ash in burning.
Tn some places these diffcrences in the quality of peat
%en from the top or the bottom of the stratum do not
occut, the moss being umform throughout.
Accurding to the general statisucs of the Gesman Em-
pire, fuel peat was eaported from Germany as follows 1—
Tons.
1856 121,423 (includes exports to German free ports).
1887..116,713 ** . “ .
1888 82,300 (including 71,116 tons to free ports, and
11,184 tons to forign countries.)

1889 12,056 to foregn countries.

1890. .1:.8'}9 a “

1S91. . 11,457 “ a

The greater pant of this ocs to Switzerland

3

from moors situated near the frontier.  During the year
1891, 15,073 tons of fuel peat were imported into Ger-
many.

fetherlands.—~Black turf is almost cxclusively used in
the brick-kilns along the nvers Maas, Waal, Linge, Lek
and Y'ssel.  The period for digging the black tuef lasts
only from the 15th March 20 I5th June. If black turf
gets frozen before having dried, it lases its heating power,
and consequently its valee as a merchantable article, and
then it 1s sold at a very Jow price for domestic puqioss.
The factory wuif is conveyed in Larges to the bnck-kilas,
and here again the same differcnce in the cost of transport
is observable in gespect of the hern and south

llent fuel.  Also some ironworks use peat, but not
largely ; it 