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1 hl Late Col. Lucke, Vicepresident,

Died July, 1894.
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72
75

OF THE133
»65
171 PRO VINGE OF QUEBEO

FOR THE YEARS 1894 5.

FOURTH ANNUAL MEETING.

MONTREAL.

193
>>94

303
323
383

85
87
91

253
189

Åi I2TH JANUARY, 1894.IITH

The proceedings opened in new Club Room, Windsor Hotel, on 

Wednesday at three o’clock in the afternoon. Captain Robert C. Adams 

in the absence of the Hon. George Irvine, Q.C., President, in the cbair.’ 

The minutes of previous meetings were read and confirmed.

New Members.
The following were elecled members of the Association 
J. D. Sword, M.E., Iogersoll Rock Drill Co., Montreal.
W. E. C. Eustis, Eustis Mining Co., Boston.
A. W. Morris, M.L.A., Montreal.

:

Financial Statement.
Mr. A. W. Stevknson, C.A.1 submitted the financial statement 

or the year, whtch showed the total receipts to have been $2,406.42 
and the expenditure $2,269.55, leaving a balance in hand of $136.87.

The Secretary briefly referred to the marked inerease in the 
membership during the past year, theinterest that had been taken in the 
yanous meetings and excursions, particularly the proceedings of the 
International Mining Convention, held at Montreal during the week 
beginning 21st February, when the Association welcomed

as its guestg
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General Mining Association of Quebec.2

the American Institute of Mining Engineers, the Mining Society of 
Nova Scotia and the Ontario Mining Association.

The Latf. Mr W. Hali. Irwin.

On motion of the Secretary the following resolution was adopted :
“ The members of the Association having leorned with profourid sorrow of the 

untimely death of Mr. W. Hall Irwin, a vahied and highly esteemed member of the 
Council; be it resolved : That a minute be entend in the proceedings of this Annual 
General Meeting rccording the sense of loss sustained by the Association and the 
mining industry of the province, the welfare and interesls of which he had done so 
much to promote and further by his integrity, energy and enterprise.”

Amendments to Constitution.

sl

T
tf

f
va

The following amendments to the Constitution and By-Laws were 
adopted

Section /o. “ ThelVresident shall not hold oflice for more than two consecutiVe 
years, but shall be éligible for rc-election lo that office after an interval of a year.”

Sectipn 12. “ All officers and members of Council shall retire annually, but shall - 
be eligiblg for re-election.”

Section VII. “ When the proposed candidate is elected, the Secretary shall give 
him nolice thereof according to Form ‘ B,’ but his narne shnll not be added to the 
list of members of the Association until he shall hnve signed the Form 1 C' in the
nppendix.”

Section X VI. “ General meetings for the reading and discussion of papers and 
for the transaction of business shall be held once in every four months in each year, at 
such time and place as the Council may determine.”

Affiliation of Mining Students.

The SecreJary stated that at one of their Council Meetings the 
question of affiliating the MdGill Mining Society, which was an organ i- 
zation of the mining students attending the lectures at McGill University, 
had been discussed, and Mr. Carlyle had written to say that the matter 
had been favorably entertained by the students On mption it was 
decided to refer the matter to Council.

A Canadian Mining Association.

The Secretary stated there was a very favorable disposition 
among ma ny of the members towards the incorporation of the existing 
tpining organizations into one strong body, which, while representipg the 
provinces, would be thoroughly representative of'the mining interests of 
the Dominion. Certain prominent members of the Mining Society of 
Nova Scotia were also strongly in favor of such an amalgamation,

*
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E/ecHon oj Officers.
3:y of

1HE Chairman—The iden i» a capitai one, and 
should make a move towards cnrrying Il
.... ,MR' F; ”A,'aEV Wi"‘ hcarli|y I" »ympnthy with »uch a move 
The Council, he thought, migh. draw „ proposition and sal,mit A, 
their mceting on 1 hursday; it could thcn be left in the hand 
committee to cnter into ncgotiationn,

On motion the matter

I think that wc
out.

ed :
>f the 
>f the

d the

•s of a sub

f rcferred to the Council to report,
Election ok Okficemh and Council

The meetlng then procecded to clect officers and Council, the 
various ballots resulting as follows: -

was

were President:

Jokn B lur, C. k M.E., EuhiIh Mining Co , Capcllon.

Vice-Presidents:

J. Burlcy Smllh, Uriltsh Phonphaie Co,, G|«n Almonrl,
George E. .. ...... nond, Cannrln Iron Furnace Co,, Montreal.
F. i'. Buck, Dominion Lime Co,, Sherlirooke,
Col. Lucko, Ben ver Aslwatos Co., Sherlirooke.

Council:

James King, M.L.A , King Uro*,, Quehec.
Capt. R. C. Adam*, Anglo-Canadlnn Tliouphaie Co,,
F. A. Halsey, Cnnndian Rand Drill Co,, Sherlirooke,
S. P. Franchot, Emernld Mining Co,, Bucklngham.
Hector Mcltae, Electric Mining Co„ Ottawa.
R. T. Hopper, Anglo-Canailian Åaltealoa Co,, Montreal.
J. J. Penhaie, United Aalrcaloe Co,, Black Lake,
George R. Smith, Bell'» A.lre.loa Co„ Thclford Mlnea.
Krita Cirkel, M.E., Ottawa.

shall -

I give 
to the 
in the

Montreal,

s the 
gani- 
rsity, 
iatter 

was
Treasurtr r

Mr. A. W. Stevanaon, C.A., 17 St, Jolto ,S|„ Montreal.

Seiretary;
Mr. B. T. A. Bell, ij Victoria Chamlicra, Ollawa.

After diseussion it unanimoualy resolved to hold the 
tng m the city of Quebec during the firat week in Junc.

The meeting thcn adjourned.

wassition 
isting 
g the 
sts of 
;ty of

next meet-

Tbe ™mbm re-assembled at cight tfclock, Mr. John lllue, C. & 
session - ’e Chai>- ThC followln8 t«-d at this
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THE DIAMOND PROSPECTING DRILL IN MINING 
C AN ADI AN PHOSPHATE AND OTHER 

IRREGULAR DEPOSITS.

c
tl

■*-

By J. Burley Smith, M.E., Glen Al mond, Que.

It is generally held that the diamond drill is not of the same utility 
in prospecting and determining the position of irregular deposits as it 
is in minerals of more regular occurrence.

This is more from the fact of the great results achieved in deter- 
mining( accurately the area, extent and depth of regular deposits scien- 
tifically located, than failure to discover the position of acknowledged 
uncertain deposits. ;

However great the service rendered with ^gard to regular deposits, 
it will be remembered that the value of the diamond drill as a prospect
ing tool became first properly appreciated from the remarkable dis- 
coveries made through its use in the great hematite depösits of North 
Lancashire and Cumberland, England.

Deposits, which from their apparent fitfulness and irregularity had 
been worked only on a small scale, and as mere surface pockets occur- 
ing here and there over a considerable area of ground, and abandoned 
when apparently exhausted, until the boring operations of a few enter- 
prising proprietors taught the lesson that, although the character of the 

seemed irregular, similar deposits occurred at much greater depths, 
and of much greater magnitude, the irregularity, scientifically considered, 
being but anothér form of regularity and the peculiar order in which 
these deposits were to be looked for.

Subsequently, and chiefly owing to the use of the prospecting drill, 

these mines have been worked to a very great depth, and much more 

extensively, t^ming/Out annually many hundreds of thousands of tons.

And the great number of successful results of recent years in such 
deposits, in all parts of the world, appears to indicate that the diamond 
drill is of even greater utility in prospecting these than in the more 
regular minerals referred to.

The very irregularity which makes some kinds of mining so un
certain shows the necessity of traversing and searching the zone of occur
rence in many directions by some method much more rapid and less
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The Diamond Prospecting Drill in Mining.

costly than by shafts and tunnels, and a tool like the diamond drill, 
capable of drilling from 20 to 40 feet per day and bringing out cores of 
the matenal passed through, seems to fulfil, in a great measure, these 
required conditions.

Through its use, prospecting of a mineral property can bo exhaus- 
hvely and reliably carried out in a few months, and cross-sections de- 
lmeated, showing the number and size of the deposits, from the plotted 
profiles of which the quantity of ore contained may be approximately 
calculated, showing if the quantity discovered is large and near enough 
to bear the greater expense of sinking a shaft or driving tunnels to 
reach it.

5

fG

itility

ieter-
»cien-
dged Thus, by the expenditufe of a few thousand dollars in the prospect- 

ing machinery and the cost of the necessary boring operations, the 
owner of a property is able, figuratively, to cut his property into slices 
and see what is inside. The accuracy of which depending, ofcourse, 
on the number of cuts made.

osits, 
spect- 
: dis
kor th And, instead of risking a large sum in the purchase of a costly 

permanent plant and machinery to begin active mining operations for a 
mineral only doubtfully believed to exist, it may be ascertained by a 
properly arranged system of borings (practically constituting an approxi
mately accurate underground survey showing the extern and location of 
detached and irregular deposits) whether it is advisable to lay out 
money in plant at all, or how much, and even if it is advisable to mine a 
property or not.

If valuable the very best machinery can be laid down without hes- 
itation or risk for the most economic method' of sinking or driving to 
and winning the mineral when reached.

At the same time an approximate knowledge of the quantity, mak- 
ing it feasible to dete(mine in advance all the questions of transport and 
annual yield, the laying down of tramways and the transport generally 
and the use of available water or other gratuitous power to the best 
advantage.

y had 
>ccur- 
loned 
enter-i 
af the 
;pths, 
iered, 
which

; drill,

1 such 
mond 
more Negotiations for sale or purchase would also be much simplified 

from the fact of the real value of the mining estate being established, 
the cores of mineral and country rock, with the accompanying chart and 
sections, being the best evidence of the character of the

so un-
property.

In mining phosphate of lime in Canada the prospecting drill is 
certain to prove of the greatest possible service.

occur- 
id less



General Mining Association of Quebec.6
It is now pretty clearly.demonstrated by those eminent Canadian geol- 

ogists who have earnestly investigated the phcnomena of occprrencE of 

this peculiar mineral, that it is found, with rare exceptions, in detached 
pockets sometimes resembling veins, in masses of pyroxene

d
ii
v

masses or
which, originally considercd as interbedded portions of the structure of 
the Laurentian rocks, are now generally acknowledged to be intrusive 
dykes, probably connected with the basic eruptions of Archean date.

Very recent observations made in the actual mining of phosphate 
corroborate in a remarkable way these conclusions, and give at once a

P

Cl

basis from which to start in searching for the mineral.

The question of irregularity and uncertainty of the phosphates is 
disposed of, but the occurrence and form of the pyroxene are shotvn 

to be not irregular and it rnay be easily recognized.

It is well known that these pyroxene zones, belts or bands, or what- 
they are distinguished by, are readily found and their bound-

ct

US

pr
fei
abever narne 

aries clearly defined.
Granting this, it will be seen that the field of operations for the 

diamond drill prospector is not unduly large, and that a comparatively 
few carefully selected bore-holes will show if the zone is rich in phos
phate or not, the character of the deposit, rich or poor, generally pre- 
vailing throughout, and if it is desirable to make further and 
clusive tests, or proceed to another field without loss of time or money.

Ifa number of vertical borings, placed at fixed intervals with their 
« situation carefully recorded on plan are made and a proper register kept, 

together with the drill cores brought to the surface, a number of accu- 
profiles rnay be constructed, showing a faithful section of the ground 

tested and whatever it contains. And if parnllel lines of borings be 
made at a convenient distance it will be seen that the area of these re- 
spective profiles multiplied by the paraliel distances apart will give 
approxiinately the quantity of material lying between, whether of unpro- 

ductive ground or a deposit of mineral.
My own experience in diamond boring in phosphate deposits has 

, been confined so far entirely to underground Work, i.e. in testing the 
ground in search of deposits lost track of, or cut out, or new ones 
helieved to exist, but I am able to testify to the success attending those 
borings made and profiles taken which proved the existence of several 
valuable deposits ; in onc ease fully corroborated by the extension of a
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The Diamond Prosfeeting DriU Mining.

drift to it. And knowing the distance exactly, and the kind ol 
intervening, we weré able to let the driving of this by contract and 
very reasonable terms.

7
i geol- 
nc!i of 

ached 
oxene 
lure of 
trusive

on

I regret, from the fact of 
plete, fchat I am not 
on soiTOMuture

borfng operations being yet incom- 
at liberty to give full figures and details, but hope 

occasion to return to the subject and publish a full ao 
count of this work, which has proved valuabie and interesting 
may be of use to other phosphate miner

I will therefore conclude with some description of the machine in 
use at our mines, which has given the greatesUatisfaction, absolutely 
costmg nothing in repairs during the six months we have had it in daily

te.
to me, and

sphate 
once a

lates is 
shown

The diamond drill we have in use is the Bullock drill and of thé 
prospectmg type, it is capable of boring holes up to a depth of 1,200 . Ii
feet; in hard rocks such as gneiss or diorite it will bore at the rate of 
about 20 feet per day of ten hours, and in phosphate, one foot in three 
minutes, and it requires about four horse-power to drive it efficiently.
It bores holes of 1 ^ inch in diameter bringing up 
diameter.

bound-

for the 
ratively 
a phos- 
lly pre- 
re con- 
money. 

th their 
er kept, 
ef accu- 
ground 
rings be 
hese re- 
ill give 
unpro-

a core 13-16 inch

The motive power is supplied by a pair of light and cornpact trunk 
engmes, fittcd with slide valves of novel construction, which permit the 
using of the smallest possible part, and reducing the clearance to a mini
mum, thus effecting a large saving in the use of compressed air.

It is light and portable and 
the surface or

be used with equal convenience on 
underground, and will bore in almost any direction.

It is unnecessary to give furthcr particulars here, and I will there
fore refer enquirers for more to the catalogue of the makers.

Fmally, however, I desire lo express the opinion that the diamond 
drill is equally useful in prospecting for mica, graphite and all minerals 
of more or less irregular occurrence.

As a numng tool in every-day operations it is of thé greatest value— 
in testing ground ahead, in sinking, driving or stoping, and it is not in- 
frequently used in boring blast-holes as well.

can
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and
MINE TUNNELS AND TUNNEL TIMBERING. by

plui
By W. A. Carlylb, M.E., Montreal. of t

Localion.—In the sclcction of the site for the tunnel-entry care is 
taken to choose a place (t) as easy as possible of access by trail or road, 
(2) but chieflykt the lowest point, so that the greatest possible area of 
the ore deposit may be worked over-head after the tunnel reaches it, and 
at the same time be drained naturally of water, all geological data having 
been sought ont by surface examination and test-pits. Good and suffi- 
cient dumping-ground is also provided for, care being taken by survey if 
at all doubtful, that the tunnel will be on the right territory and that the 
waste rock on the dump will not fall so as to trouble other property or 
block pub^ic roads, or by any possible means ineur litigation or impede 
future mining operations.

Often in the early life of a claim to develop the character and value 
of the ore-body, a tunnel is run at a point high up so as not to be at first 
of too great length and cost, but afterwards a longer tunnel is driven in 
at a much lower level after the upper one has proved the claim to be 
good, and enriched the none-too-plentiful supplies in the company cof- 
fers. Again a tunnel may sometimes be profitably driven as from the 
other side of the hill or mountain, so that its mouth will be in a most 
advantageous position for connection with an aerial wire-rope tramway, 
by which arrangement, although the first cost will be more, the cost of 
transport of ore from the stope to mill or railroad will be so lessened as 
to quickly repay the extra initial outlay. For this reason it may be wiser 
to use a tunnel instead of a shaft, even if the latter is much the more 
prcferable for the mining of a deposit, and when work must be done 
below the tunnel level. This is now rendered very easy by sinking 
inclines and placing at their head rapid and powerful hoists operated by 
electricity or compresscd air, and, if water is encountered, pumps can 
now be got that will do, beyond peradventure, most efficient work with 
either of these sources of power.

In all cases the tunnel must be run right straight for the vein, and 
for this it may be well to call in the aid of the sufveyor, whose dircctions 
should be then closely followed, for if even a slight deviation is made, 
say to work along softer ground, one’s course is quickly lost underground
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and a queerly shaped tunnel is the result. This direction is easily kept 
by Iming in the miners with plugs driven into the centre of the roofand 
plumb-bobs suspended from them, or using stout screw-eyes in the caps 
of the timbering.

Dimensions.—la metal-mining tunnels 4^ x 7 feet for single track, 
and 8 x 7 feet for double will be amply large when no timbers are used, 
but with timbers, 4 x feet in the clear for single, and 7 x 6^-feet 
for double will permit the easy haulage of much material, but still be 
none too large. In a small, cheap prospecting tunnel 3^x6 feet will 
suffice.

9

are is 
road, 
rea of 
it, and 
laving 
i suffi-

at the 
:rty or 
npede

Grade. The best average grade in good work is 6 inches per 
feet, giving a rapid fall for water and equalizing the work of taking 
fulls and returning the empties. A per cent. grade common in levels, 
with a good track, will permit a trammer to ride out, but he will ha ve 
heavypush back, especially with iron and timbers. Miners leftalone will 
quickly work in a steep grade, they will never run level, and in good work 
the grade is easily kept by using a 16 to 20 foot straight-edge cut to the 
proper inclination and a spirit-level, laid along the mud-sills, and checked 
with level and ro» every 100 or 200 feet, for 6 inches per 
much grade in 1,000 feet
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Equipment. In developing a claim by tunnelling the least amount 
of equipment is required. If the work is to be done with the very least 
outlay of money, a small, stout shed or blacksmith-shop is erected 
or near by the entry and fitted up with forge, anvil, bench, vises ...._ 
sufficicnt apphances to keep all the mining tools in good condition, such 

drills, hammers, shovels and picks, and also with such

means

over
and

as
supphes

necessary for repairing the cars. Often all the blacksmith work is done 
by one of the miners working part-time in the shop, but if one man is 
needed just for this work, during spare hours he may be engaged in 
building more cars, using bought wheels, or else in cutting out mine timber 
setts. In more extensive jrork, where machine driljs are used, a simple 
and not expensive engine-house is built, say 40 x 40 feet, divided into 
(1) the compressor-room, in which are a 4 to 8 drill-compressor, the re- 
cetver and two steam-pumps, one for boiler feed, the ether for supplying . 
cold water to the compressor; (2) coal bunkers; (3) a small store-room, 
and (4) the rest of the buildinf has a sufficient boiler, a large bench with 
vises, tools and fittings for repairing the air-drills, etc., and also a small
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hand-drill. Around near the boilers are benches and books for the 
miners’ use, warmed in winter by the exhaust steam. At a very large 
tunnel-working in Colorado, often to be referred to, and in which the 
writer yrorked, the cost of such an engine-house thus supplied 
$8,700, while another $1,000 was spent on two other buildings, a well 
equipped blacksmith-shop and a tlmber-shed on either side of the track 
near the tunnel, which was double-tracked and driven 6,000 feet at a 
cost of $125.000; with such an equipment, the first 3,940 feet taking 
exactly two years to accomplish, being delayed by hundreds of feet of 
tremendously difficult and dangerous ground.

If two drills are being uscd a third should be kept in the shop, also 
good supply of track-iron, piping, sharp drills, etc., trying to anticipate 

always any wanls that otherwise might delay work. If good water-powerj 
is available, excellent machines are now made, by the using of which 
power the.cost of this kind of work can be greatly reduced.

As to houses and eating-quarters 'for the men, I think company 
money should not be spent on these, as good men can nearly always be 
got who are willing to work and also to build their own houses or shan- 
ties. Even the manager or superintendent should be content with 
humble quarters if in a new region, until the mine warrants more expense.

When the tunnel is run a short distance some means
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Ventilation
of conveying fresh air to the face must be provided(1) By hand- 
blower set up at entry and pipes 4 to 5 inches diameter; (2) by a tight 
wooden box, 1 foot square, running into the face and having its outer 
end running up the hill to create a draught; (3) by some regular form 
of blower or exhaust fan, as the Root or Baker, driven by water or a 
small steam-engine, using piping 8 to 12 inches diameter, spiral-welded 
and tight joints ; (4) by discharging compressed air at intervals as found 
so successful in the large Patrolino tunnel, Italy, 3,600 metres long; (5) 
or, by perhaps the best and cheapest method of all, i. e., using pipes 

14 inches diameter, with tight joints, running nearly to the face, 
introduce in the pipe near the tunnel-mouth a Köerting exhaust (made in 

. philadelphia, which is about 3 feet long and the same diameter as the 
pipe. To this conduct through a '/2 inch pipe live steam of 60 lo 80 

usually used, compressed air, which is allowed to
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to flow along the pipe from the hcading, and it is surprising how great 
is the efficiency of this chcap and simple exhaust ventilator. I have 
often seen in this big tunnel, vvith the air-hose Tor two drills open to 
supply more fresh air, an 8 inch pipe thus hav-e the V

fresh and good
in twenty minutes after the flring of 25 holes loaded heavily with dyna- 
mite. Of course, as the tunnel gets long, the air along it mayget sluggish 
and poor except near the heading, and as soon as possible natural ven
tilation should be secured through another connection with 
or the decay of the timbering will be very much

the surface,
"tore rapid. In using 

the drills the exhaust air from them is aiding very materially, hut. this is 
not enough in itself after the work is 800 or 900 feet long.

Dratnage. In cheap work, even in very good work, if a' large flow 
of water has not been anticipated, water when struck is allowed to flow 
out over the floor, planks being laid between the rails to keep the 
feet dry; but this is a wet, dirty way, especially near the entry 
time. Much better is it, remembering that water is almost 
to prepare to confine it in

Dp, also 
ticipate 
r-powerj 
: which

m winter 
a certainty,

a trench or small box along the side, or if a 
large flow n.ay be expected, to put in water boxes from ,he first under 
the centre of the mud-sill (Figs. 4-7), at very little extra cost, such a box 

16 ,nches’ with faI1. safe|y carrying 2,000 gallons per minute. 
I have seen a torrent pouring from a tunnel when it was then necessary 
to make the timber sett higher to pennit the putting in for the tracking 
of a second sill 12 x 14 inches, above the mud-sill, just such as is seen 
m the Sutro tunnel of the Comstock.

Illumination. Around where the miners are at work, as at the face, 
the para (Ane candle is by far the best illuminant, as it ca'11 be put any- 
where and does not vitiate much air as do the foul-smelling, dirty coal 
oil lamps or torches that must be used in very wet places. The electric 
light is of course most efficient for
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permanent lighting, all wires being 
well msulated and the lamps usually with a wire mask, but no key for 
turning on and off the current. These protected incandescents 
used at the face, but

can be
are not as convenient as the candle in a miner’s

stick.
, ExP,asm‘s-—In tunnelling only some form of dynamite or giant is 

the explosive used, giant No. t or 75% nitro-glycerine being used in the 
centre cutting holes, where a concentrated effort is required in blowing 
out this central wedge of rock, while in the following or side holes when 
greatest effect is gained by spreading the energy of the blast over more
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space, giant No. 2, or 36 to 45% strong is used, lower grades being dis- 
carded in ill such work. These explosives, bought at a cheaper rate 
when1 in a considerable quantity, are best stored in a small vault or room 
excavated from one side of the tunnel near the entry, well boarded up 
and floored so as to be perfectly dry, with double doors, one locked, and 
good ventilation. Here it will be safest from any harm, as fire, lightning, 
or mischief, and liable to freeze only a little. The boss should prepare 
the cartridges, knowing just about the number of sticks needed, and then 
take them in at loading time when he sees that this important part is 
properly executed. In small work the miners usually carry in the necés- 
sary powder stuck down in their boot-leg and fire the holes as 

ready.
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In thawing ©ut giant, which by the way should not be kept too long 
in stock, or over 1 ]/2 years, some simple arrangement is easy if there is a 
steam engine where a small box can be heated by the exhaust or live 
steam, but if a large amount is being used daily, it may be better to have 

small house 6x6 feet, with racks for holding the stacks and trays of 
sawdust beneath, all heated by steam, and with a good supply of powder
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thus kept ready the cartridges can be safely made 011 a broad shelf oppo- 
site a window, without running the chances of danger always liable if 
this work is done, say, in the engine-room. With a small Brunton fuse- 
nippers cartridge loading is done much better and quicker, as with the 
nippers the fuse is cut square off and compressed so that it slips easily 
and snugly into the fulminate end of the cap, which is then fastened 
tightly on by an incircling squeeze from another part of the same tool.

Firing— If the tunnel is being driven by hand-drilling, the shots are 
always exploded by simply snuffing or igniting the fuses with the 
candle, but with air-drills the battery is much used, first firing the centre 
cutting holes and then the remainder, although if the timbering is kept 
close up to the face, this method is found to be harder on it, and for 
very good reasons many superintendents prefer lighting the charges by 
hand, making the fuses of the centre, or over, or undercutting holes 
shorter, so as to fire first and give the other shots their maximum effici- 

In this large tunnel where the driving was hard and fast, the
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battery was used for some time, but returning to hand-firing it was found 

satisfactory, as the preparations for shooting were quickly made,
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as badly hammered up, and the number of missed shots small, 
missed shots were

These
easily set off by carefully cleaning out the hole nearly 

to the charge by the man who loaded it, and then- inserting a small cart- 
ridge of a new fuse and half a stick that seldom failed to detonate the 
original charge, the ventilating exhaust described quickly drawing off 
the hot, smoky air, thus delaying work hut a little. Such shots must be 
very carefully watched, especially ifalarge number has been exploded, 
for should the drill strike one that has been overlooked a bad explosion 
will ensue. One of the superintendents of this tuhnel, afterwards in 
another mine, was caught in just this waywhile going his rounds, and on 
stepping up to the machine just as it struck the charge the 
neglected to notice had not exploded.

Mining—Tunnelhng is begun by making a good entrance, if in 
rock, by putting in a strong well-cut set of timbers and
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a good door or
gate; if in wash, by clearing away at once all loose stuff and timbering 
or walling up the approach to the opening to prevent caving in of the 
banks after heavy rains or in spring. For the first 100 feet or so wheel- 
barrows may be used for taking out the waste which at first is disposed 
of in levellmg up outside and preparing for the tracks to the dump. 
Timbering will be needed until well in.to the rock, and usually close lag- 
ging, as water working through the wash would otherwise bring much
Soft stuff into, the tunnel, besides the timbers are best kept close up to
the face to föreställ much unnecessary exeavation, and to bar against the 
accidents liable in this often dangerous material.

The putting in of good solid tracking from the first will soon repay
the extra cost, as it is surprising how the progress is inereased by the 
use of good cars and tracks, when the maximum work can be got out ot 
the trammers and the horses or rnules, and vexatious and expensive de- 
Iays caused by cars leaving the rails reduced to a minimum. The rafls 
ofat least 16 Ibs. per yard, but preferably 24 lbs., are laid on the mud 
sills or on stoul ties 4 feet apart and ballasted between with waste to 
make a good footway, or else planks are spiked down between the 
that have an 18 or 
lb. Steel rails made

4rails
20 inch gauge carefully set. In this big tunnel 36 

firm steady track over which with y2 per cent. 
grade a 900 lb. mule easily pulls in a train of 12 or 15 heavy Steel 
or trots out with the same loaded with 12 to 20 tons of rock or ore, a 
brake being neoessary to control when-going out,
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thinSteel cars,Holding ^ to 1^ tons of rock and with the wheels run- 
ning loose on the axles are generally used, but if much wet gritty stuff is 
being carricd out, that, dripping down, quickly cuts the axle-bearings. 
This rapid and very harmful deterioration can be checked by putting on 
self-oiling wheels that are now made in a simple manner to protect such 
bearings. As the bottom of the car-box is the first place to wear out 
from the constant fall of rock and this is an awkward place to patch or 

the blacksmith should fit in the new car a false bottom of 1 inch

cost
and
ing
and

the I 
hard 
han<

renew,
pine and 3-16 inch boiler-plate bolted to the floor of the car, which will 
protect the car itself and can be quickly replaced when worn out. Such 
details greatly lengthen the life and also reduce the cost of the rolling- 
stock besides decidedly improving the efficiency. In a double-track 
tunnel it is very convenient to use near the face a temporary switch and

the
the 1
feetsingle-track of light iron that can be lifted up and carried ahead, by 

which an empty coming in on its track can be run on this single-track 
in the centre, much more easily shovelled into and workcd about, and 
when filled, be pushed upon the other track to wait until the whole train 
is ready. On the outside a simple device will save a man’s ti me or the 
unnecessary stopping of the train when under full way and the other- 
wise great liability of the cavs leaving the track at this point, and this is 
an automatic or simple spring-switch where the two tracks merge into 
the one to the dump, that allows the car coming out to pass on to the 
dump-track, but returning the switch is always and only. open to the in- 
going truck. As to the motive-power when the tunnel gets long or over 
1,000 feet, theJtrammers should give way to a horse or mule that will 
soon becorae accustomed to working in the darkness with perhaps only 
a lighted candle at the curves. In a completed tunnel not over 1,600 
feet in length and a grade of not less than 1 per cent., haulage is made 
very easy by putting at the inner end where it connects with the deposit 
a 10 or 12 horse-power motor that will quickly pull in a train of empties 
that runs out full, dragging the Steel cable and is checked at the entry 
by the motorman at the motor at the inner end.

The majority of tunnels are, perforce, driven by hand-drilling, and 
good progress is thus made. Comparative tables as to the cost of driv- 
ing by hand or machine are not available, but in the west with even 
the very liigh price for labor it is well understood that the advantage 
gained in the use of air-drills is in time, but not in cost, therefore I
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think one should hesitate, before installing such a plant, to count the 
cost and to decide whether the Work had better be rushed with all speed 
and whether the compressor and drills can be put to real use after mm- 
ing commences. In some camps compressed air hecomes a perfect fad 
and every superintendent thinks himself hehind the timas rf, not.ijsing it. 
In a single track, work ioo to 180 feet per month by hand-drilling is 
quite possible if the rock is not extremely hard, hut with air-drills the 
rate should be from 250 to 330 feet, 300 feet heing good driving. In 
thebig tunnel mentioned with two drills working in shale and afterwards 
hard dolomite, anä breaking as much rock as the shovellers could well 
handla, the men were allowed pay as for two extra shifts if 300 feet 
the month’s advance, and it 
the rocks

;ls run- 
stuff is 
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astonishing to see the way they made 
fly and resented any delays, the result heing that 320 to 330 

feet was repeatedly the month’s progress, while the star record for one 
month in softer dolomite, was 42 r'5 feet or 13 6 feet per day of.com-

' pleted tunnel.
Ifa head of 40 to 100 feet of water from a flume is available the 

compression of air is greatly cheapened by operating the 
with Pelton water-wheels. The electric percussion drills 
market have not as yet proved a decided success, hut in ti me 
defects will surely be remedied.

In hand-drilling the placing of the holes depends greatly upon the 
character of the rock, although this influences hut a little machine-dril- 
ling, in which two vertical rows of holes are drilled toward 
in the centre for breaking out the central wedge, and then 
of somewhat deeper holes and such squaring-up holes - 
Again three or four converging holes
tunnels, will suffice to make a good centre cut, and concentric rows of 
holes will compiete the work, but all machine-men have their hobbies
and a really good man will make much faster progress than one who 
knows how to handle the drill but not select the position for the holes. 
It might be sald here that greater effect is secured by firing these centre 
cutting holes by electricity, but the others are fully efficient when 
snuffed.
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Timbermg It is seldom that the rock in the tunnel will stand long 
Wilhout support, excepting some classes of granite, syenite, gneiss or firm 
hmestone or sandstone, and as the primary object of timbering is to 
frrnnt, not check, the movement of the ground, it is generally best to

:
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timber up at once if the rock is at all liable to be weak, as so often the 
rock under strong tension will collapse without any warning or immedi- 
ately after examination, and timbering will then be far more expensive 
in the end.

Spruce, pine and hemlock are mostly available for such service in 
our American mining and then they are best if the trees have been killed 
but not damaged by fire, and stand straight, dry and strong, as the green 
wet stuff is very heavy to handle underground. Such timber cut above 
altitudes of 7,000 or 8,000 feet, was found, in Colorado, to be much in- 
ferior in strength to that from lower down, being less resinous and 
brashy.

Some sketches have been made to show the styles of timbering 
mostly used in American tunnels, those requiring the fewest cuts and 
simplest framing while preserving the maximum strength.

Fig. No. 1 shows a cheap sett consisting of cap and posts of round 
timber and poles split or unsplit for lagging.

Fig. No. 2 is a full sett of round timbers better framed with or with
out collar braces.

Fig. No. 3 shows a sett for single track with different kinds of joints, 
and of timber sawn on two or four sides. 4 .

In putting in the timbers every sett is made perfectly firm with 
wedges and blocks on top and sides, and in lagging up, if the ground is 
not very wet and loose, the lagging is spread out, not put close together, 
by leaving out every other piece and filling in between with bits of rock, 
and to make the most of the lagging’s strength'it is put in with the round 
side next to the timbers.

Figs Nos. 4 and 5, show the sett used in the double track tunnel 
mentioned, with collar-braces and water-box. Before framing, the sticks 
were squared on two sides by two French-Canadian axemen, at a cost 
no more than that of the timber squared at the mill, as was afterwards 
used in the arched setts. This form and size of sett was found to stand 
very heavy ground, even when spiling had to be used, but finally it was 
supplanted by the arch sett, (Figs. No. 6 and 7), when the pressure be- 
came excessive and as it was better adapted to spiling. This sett was 
designed to give ample room for wdrking, but in the least possible space 
and with the simplest form of framing. It withstood tremendous pres
sure when the cost of progress for some ti me was $600 per foot, ancj

2
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only in one place where Crossing a bad water-course, were extra inter- 
mediate setts needed Iresides those with four foot centres.

For the framing, good drawings were given the carpenter, who then 
made very accurate templates, by wbich the different pieces were quickly 
marked and cut, so that each sett alwnys fitted together perfectly. If a 
sett ever did show signs of collapse another was at once put in beside it 
and Where the tunnel had passed through some porphyry that afterwards 
swelled and forced the timbers all out of shape, the only relief 
ed by every little while working away the rock behind the 
this svvelling ceased.
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When bad mnning ground is met with, the greatest care is imper- 

ative lost the men be suddenly overwhehned 
the tunnel filled up in a few minutes. 
the headihg that threatens to burst in, this is 
the breast-boards

or hundreds of feet of
The timbering being right up to 

pre vented by slipping in 
or horizontal planks across the face between the last 

sett and the rock, then over the cap and behind the posts are driven out 
the chisel-pointed spiles, 3 inches by 6 inches., 7 : 
they will there go. Next begin at the face by working 
breast board until it

in

te
feet long, as far as

around the top 
ke pushed ahead 6 to 12 inches, and held there 

y props again st the sett, and then the other planks down to the bottom 
As soonas possible the “false sett" is put in place to prevent the spiling 
from closing in too soon, and I believe the best,, handiest and cheapest 
form of false sett is that used by Mr. D. W. Brunton in this tunnel. 
When in the wash very difficult ground had been

bt

J

1
N

traversed by spilipg, 
but the old method of keeping the heading open until a new sett could be 
put tn, by holding the spiling out by any possible prop or scheme, used 
a great amount of timber and allowed an immense deal of sand and mud 
to enter the tunnel. With this new device the work 
simplified and much better controlled.

th
was wonderfully 

Two strong posts notched at the 
foot to crow-foot into the corners of the windsill and posts, supporting on 
their top rods a length of 5 inch gas-pipe, bent to a shape to correspond 
w.th the timbering used, were fastened to the cap of the last sett by turn 
buckles ancj rods passing through near their heads This last sett 
tied back to the next sett with turn-buckles and rods passing through 
holes near the four collaHrraces. Now, when the breast boards have 
been gradually and laboriously worked forward 
stays that could not obstruct the

tai
tb
ge
pr
fat

to\
far enough, and held by 

new sett, this was now set up, the bridg-
to
tei
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er- ing put on to keep the spiling from pressing down directly 6n the timb- 

ers, and reserve a space through which the new spiles should pass, and 
then by loosening the turn-buckles the false sett was lowered until the 
enclosing shield of spiles rested on this new timber and four 
were won

dy more teet*
If a great flow of water and sand under great prcssure is ex-i 

perienced, about all one can do is to let it drain until it lessensit,
or stops,

as will be nearly always the probable result. One detail in this kind of work 
must never be forgotten—100 feet or so back from the face, and perhaps 
again at 200 feet, is kept a supply of planks of proper leiigth so that 
should the breast suddenly give way, the miners running back

build up a dam or bulkhead by laying these planks across the tun
nel against. the timbers. This is generally done in the dark, the sudden 
in-burst extinguishing the lights, and the trcacherous sands may pour in 
as fast as the men can run

ds

til

can at

of
to

■ I" a larger tunnel in the same place through 
neglect of this precaution, 600 feet of the tunnel was thus filled up and 
temporarily lost, necessitating a heavy additional expense for the 
ery, m°st of which would have been avoided had some such precautions 
been observed.

st
lt
is

P
e

NOTES ON THE (WHITE) MICA DF.POSITS AND MINES 
OF THE SAOUENAY REGION QUEtiKC.

«

It
..

By J. Obalski, M.E., Inspector of Mines, Quebec.
e
1

This district, from a mining point of view, is 
the first working having been

entirely new one,1
commenced in the fall of 1892.

Some time prior to this date, it was known that mica existed at 
tam places, but no attempt was made to work it. Recently, however, 
the increased demand for mica, by reason of its extensive use in the 
generation of electricity and its accompanying requirements, caused 
prospectors to take the field, and certainly the results have proved satis- 
factory and gratifying.

The locality most prominent in this district at present is in the 
township of Bergeronnes, Saguenay county, and situated about

cer-

twenty
to thirty miles below the village of Tadousac, and at a distance of about 
ten miles from the shores of the St. Lawrence.

'■må



Jt

26 General Mining Association ef Quebee.

In addition to the discoveries made in above mentioned locality, 
mdications have been found in theadjoining townships of Tadousac and 
Escoumains, also in the valley of the river “Aux Canards," on the other 
side of the Saguenay river.

The formation belongs to that of the Lower Laurentian, the country 
rock being mainly feldspathic and dioritic gneiss frequently crossed by 
trap-dykes, easily discernible on the formation bordering the Saguenay 
river.

I he character of the country is, generally speaking, barren, and is 
yet unsurveyed and belongs to the Crown ; the facilities for t 

ation, although one would think differently at first, are in jfkhty good, 
by following the valieys of the ijtreams running to the St.

Numerous veins of quartz and

as

iwrence.
granite traverse the country

rock, and in sotne instances are of great magnitude. We will only 
sider the latter kind. The elements, quartz, feldspar and mica, are well 
separated and in some places large enough to warrant the name of mica 
mines being applied to them. The general direction of the veins is 
N.E., the dipping, as well as the forms of same, being variable.

While prospecting this district I met with several of these veins, 
less than fifteen in number, well defined and worthy of consideration, 
but they do not all merit the title of mica mines; sometimes the mica 
being too small, or the veins themselves

coarse

:

not

'Il

too narrow to admit of being
profitably worked.

I wtll now give some details concerning the two most important 
properties and which have been developed with a marked degree of suc- 
cess. The kind of mica found in this district is uniformly of the white 
(muscovite) variety, and of a brownish color when in thick crystals, 
whereas the same 
the same circumstances.

i
variety in the Ottawa region is invariably green under 

It is remarkably clear, free from spots, iselastic, 
and the cleavage is excellent. I have not any minute test of this mica, 
but "have seen by the correspondence of the operators that it is highly 
appreciated and the demand is much in advance of the production, up 
to the present time. The mica is used for stove and also for electrical
purposes.

The McGie Mine.~This mine is the property of Daniel McGie, 
Esq., and others, of Quebec. It is situated in the township of Berge- 
fonnes, (block G), twelve miles from Escoumains Bay. It comprises an
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area of 58 acres. The vein, about a quarter of a mile long, which 
the property in a N. E. direction, is crooked, and the dip is on an average 
ahout 40" N. W., and crosses the stratification of gneiss country rock. 
This mine, the pioneer property of the district, was opened in October, 
1892, and was worked during the summer season with a force not 
exceeding ten men.

At the Southern extremity of the property the vein is 15 feet to 25 
feet wide, and was operated on a length of 140 feet bymeans of an open 
trench 15 feet deep and a shaft 25 feet deep. About 15 tons of 
dressed mica have been taken out, from which 15% of dressed or cut 
mica has been obtained and marketed. The largest pieces produced cut 
7x10 inches, and the average may be considered as 3x4 inches. In 
addition to the above, I may say that roads have been constructed and 
the necessary buildings erected. From the south to the other extremity 
of the mine, the vein gradually widens and expands until a width of 55 
feet is reached, showing numerous crystals and as yet untouched.

The feldspar (orthoclase) is found, as usual, in large quantities, and 
appears to be of an excellent quality. Crystals of black tourmaline, 
garnet and emerald (beryl) are found, the latter sometimes 3 inches in 
diameter.

crosses

un-

Beaver Lake Mine (Bergeronnes, Block H).—This mine is the pro- 
perty of P. P. Hall, Esq., and others, of Quebec. It is situated at the 
head of the Little Bergeronnes river, in proximity to I ac-aux-Sables, and 
about 11 miles from the shipping point on the St. Lawrence, of which 
distance 6 miles is preferably traversed by water in Crossing said lake. 
The area comprised is 100 acres ; the veins run N.E. on a length of one 
mile, with a vertical dip; about one half the length of the vein has been 
prospected, showing same to carry a width of from 100 to 300 feet as 
per the latest reports. While inspecting this property I measured 
exposure 140 feet wide and several others of 100 feet in width, with 
numerous crystals in sight. An exceptionally fine view of the vein is 
obtainable from the base of a cliff 50 feet high by 142 feet wide, includ- 
ing a strip of barren rock about 20 feet wide. Here and there a large 
number of crystals of merchantable mica may be observed, disseminated 
all through the vein, in some instances capable of cutting 4 and 5x6 
inches. The mine is as yet unworked, prospecting work only häving 
been done so far, but the appearance leaves no doubt as to its value.

one
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These two properties are the only ones in a workable condition at 
present, but numerous other places have been held under prospecting 
license, and the results, although not so encouraging, have firmly estab- 
lished the fact that several other veins of similar character exist, sonie of 
them not workable, but others favorably situated, and which in all 
babiiity will be developed next season.

Labor in this district is plentiful at current prices, but the 
not actustomed to mining work, nevertheless, with a pracfical 
superintendent, they soon become skilled. The original prospectors 
had no knowledge of mining to speak of, and especially as regards mica. 
It is necessary to erect buildings ftl the mines as the hands have to be 
housed there. Cost of transportation from the two work ing mines at 
present would not be more than 15c. per 100 lbs. from the mine to the 
shipping point on the St. Lawrence, and from there to Quebec by 
schooner, say 10c. per 100 lbs., or $5.00 per ton to Quebec, including 
the handling. If the mica were selected and dressed at or near the 
mines, the above figures as applying to cut mica are very moderate.

I must again repeat that the district is as yet unsurveyed, and the 
prospecting was done by people very slightly experienced in such work.

I cannot give any better or more illustrative idea of this country 
than by comparing it with the Ottawa phosphate region, the important 
mineral here being, of course, white mica, and the principal veins quartz 
and coarse granite.

I,n conclusion I would remark that if there is a future in store for 
the whife mica industry, there is here a large field for research and inves- 
tigation, and which may well repay practical and intelligent prospecting.

In addition to above notes, I would mention that white mica, in 
workable deposits, has been located at Lake Manowan, near the head 
of the Peribonca river, 250 miles north of Lake St. John ; at Watsheshos 
on the Gulf of St. Lawrence, about 400 miles below Tadousac ; and also 
at lake Pieds des Monts, 17 miles north of Murray Bay. These pro
perties, I must observe, however, to avoid confusion, are not in the same 
district, although of the same character and containing the same variety 
of mica, viz.: muscovite.

pro-

men are
man as

|

DISCUSSION.

Capt. R. C. Adams—I do not know that I can say anything 
pbout this interesting paper, but if I am allowed I might say something
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in regard to thc mica industry, It ha» interested u» phosphatc miners 
very much because we have found mica in connection with the phos- 
phate, and until thc last two year» have been in the habit of cursing it 
and throwing it away j but now tliat the product i« cxtensively used in 
electrical practice we have turncd back to the old abandoned pits and 
have gone to work to extract the mica, and we think now that the case 
is just reversed—whereas when wc were mining phosphatc the mica came 
in, now that we are mining mica the phoiphate comes in, and if I go to 
a pit with a fine vein of mica it oftcn givcs place to phosphatc which 
formerly 1 would rather have scen. Wc find the occurrence of mica so 
irregular that it is hardly profitablc to minc except when one gets iarge 
sizes, and many miners have abandoned it» production, but if phosphatc 
prices advance, I think thc propertie» that have phosphatc and mica to- 
gether will be profitably worked. The prices quoted may at first sight 
seem high, but when you come to have your mica culled over by the 
purchaser’» experts and find that four-fifth» goes with the pile valued at 
$25 per ton, whereas only a small remaindcr goes into the $100 pile, 
you will find that your avcrage price i» low. The first lot of mica that 
I sold averaged $80 per ton, and encouraged by that I went on and got 
out a large quantity, which, after belng culled over by the buyer, 
aged $35 per ton. I resolved to make one more effort and obtained a 
large quantity of mica and after two or three months’ effort to sell it, 
finally succeeded in working up the figure to double the former price.
1 shipped a sample ton lot of thi» to the States, and to my surprise it was 
seized on the ground of undcrvaluation, although it was valued at double 
the price 1 had ever sold at before. I went to New York State and 
found the inspector, who produced the retail price list of the dealers who 
buy from the miners and he declared that to be the market price at 
Which the goods should be invoiced. Nothing would convince him to 
the contrary. My mica was seized and the valuation raised and I 
told that I had made myself liable to a fine of $250 for not invoicing it 
at the retail price. From experience I have found it most profitablc to 
sell the product in the rough and let the dealer cut it and retail it to the 
consumer.

aver-

was

Mr. J. Burley Smit i—The merchants in London, England, 
complain of the want of regularity in prices on this side. It seemed as 
if nobody knew exactly the value of the artide and producera 
trying to get as high a price as possible.

were all

* -
i
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ADDRESS BY THE HON. E. J. FLYNN.

Hon. E. J. Flynn—I must thank you very kindly for the very 
hearty welcome you were good enough to extend to me on entering the 
room to-night to witness youj; good work. I am pleased indeed to have 
this opportunity and I must congratulate you. I feel that I am in the 
best of company here, in the company of gentlemen that are imparting 
practical knowledge, and I put myself in the catagory of those who are 
acquiring knowledge. Of course I am a public man and I must say I 
have not got much ti me to acquire that very useful knowledge, but it is 
my duty as a member of the administration to encourage as much as 
possible this good work. It has given me great pleasure to note the 
progress of the work that is being accomplishcd by your Associa
tion. You have just heard of the mica mines qn the lower shore of the 
St. I^awrence, and I cän fully corroborate the statements made by Mr. 
Obalski, having received from other sources ample confirmation of the 
extent and value of these mica deposits. I would like to see a greater 
number jnvest Capital in these mica mines. You.will pardon me if I re- 
frain from any further remarks at this time, as I hope to be with you 
again to-morrow. It has given me great pleasure to have made your ac- 
quaintance and I congratulate you with all my heart upon the good work 
you are doing. Allow me to thanlt you again. (Loud applause.)

Mr. B. T. A. Bell—I am sure every member of the Association 
appreciates to the full the trouble the Hon. the Commissioner of Crown 
Lands has taken to be present at this meeting and the pleasure his com
pany has given us. His presence among us may be taken as a sure in- 
dication that the Government is disposed to meet us fairly and to do 
everything in its power to promote the development of the mining in- 
dustry of this province. We must not forget also that it is to the Hon. 
Mr. Flynn we are indebted for the complete repeal of the Mercer 
Mining Act. (Applause.)

After a vote of thanks to Messrs. Smith, Carlyle and Obalski for 
their papers, the meeting adjourned until Thursday afternoon.

1

1

1

i
S

The members re-assembled in the Club Room on Thursday after
noon, i2th January, at three o'clock. There was again a large atten- 
dance. Owing to the absence of the President, who had to leave town, 
Mr. George E. Drummond, Vice-President, occupied the chair.

I
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PROPOSED VISIT OF BELGIAN AND OTHER EXPERTS.

1
Mr. B. T. A. Bell—Before proceeding with the business of the 

meeting, I desi re to make a statement respecting a motion that was sub- 
mitted yesterday by Mr. Leofred. We were told that the Belgian, 
French and other foreign governments had determined to appoint a 
commission to enquire into the mineral resources of the Dominion, and 
we were asked to endorse it. We passed a resolution to that effect. 
Since then, however, it has transpired that the proposition is simply 
being promoted by certain individuals to obtain large sums of money 
from the Dominion and Provincial governments to invite and defray the 
expenses of a commission which is to spend a number of years in this 
countjy in the wo.rk of acquiring knowledge, and, as it would seem to be 
largely of the natiire of an individual enterprise, I think that as an 
association we ar$ unanimous in our desire to withdraw any countenance 
that may have been granted to such a scheme. There could be 
objection in asking the government to co-operate with a commission 
that was being sent here by any country, but as this bears on its face a 
strong suspicion of a scheme to put money in the pockets of the pro- 
moters, I desire to move that we erase from our minutes the resolution 
adopted entirely under a misapprehension at yesterday’s meeting.

Mr. T. J. Drummond—I have much pleasure in seconding the 
motion. From what we have learned the matter is one which this 
Association cannot countenance. We were certainly misled by Mr. 
Leofred’s statement that these foreign governments were to send such a 
commission at their own expense.

Mr. B. T. A. Bell—I distinctly asked Mr. Leofred the question 
when he submitted his motion, and I think it was adopted purely on his 
assurance that the foreign governments were sending the experts at their 
own expense. Personally, so far as I can gather, the whole affair is 
pretty healthy scheme to put money in the pockets of the promoters.

Mr. T. J. Drummond—Our government can aid the mining 
industry- much better by advertising the resources of this country in 
more legitimate ways than this.

*
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Mk. F, Cirkel I certainly never heard of the German govern- 
ment making any such proposition. If it had 1 should have heard or 
read of it in the German papers.

The Chairman -The motion was passed, as Mr. Bell says, 
cntircly under misapprehension. Is it the sense of the mecting that it 
be rescindcd ?

The motion was then put and carried unanimously.

ORK SAM1M.ING.
i

By J. T. Donald, M.A., Montreal.

Worcester defines a sample as " that which is taken out of a large 
quantity as a fair representation of the whole.”

Webster says a sample is “a part of anything presented for inspec- 
tion as evidence of the quality of the whole.”

Ore sampling may therefore be defined as any process which will 
enable us to obtain from a large quantity a fair representation of the 
whole. To fairly sample a pile of ore is indeed no simple matter, 
although there are many engaged in mining who think that all that is 
necessary is to pick up one or more pieces from t^e pile at random, and 
call this a sample.

For instance, some time ago a gentleman brought me a lump of 
phosphate weighing about half a pound as a sample of a pile of about 
200 tons. He said he considered it a fair sample, although the pile 
contained some hetter and some worse, and requested that it be analyzed. 
A few months later the ore was sold, and the purchaser had the pile 
properly sampled ; the results of analyses in the two cases, it is needless 
to say, showed a marked difference.

On another occasion, a company engaged in mining a certain ore 
determined to send samples to Canadian and English chemists. The 
party who was detailed to draw the samples went to the pile, selected a 
few lumps of ore and laid them aside as one sample; he then collected 
another few lumps of similar size and considered the latter as a duplicate 
of the first. In due time the. certificates of analyses of these samples, by 
English and Canadian chemists, were laid side by side, and as might be

'
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expectcd were far from agreeing closely. The company who owned the 
ore blamed the chemist.s, and the chemists, of course, declared that the 
fault lay with the samples, and as a chemist I am bound to say I quite 
agree with the view that the sampler was the party at fault.

As a mattcr of fact, I majfrbe permitted to say that one of the grcat- 
est difficulties with which the analyst has to contend is defective methods 
of sampling. It is no uncommon thing for a chemist to ht-ar a miner 
say, “ You analyzed for me a sample of phosphate, and when the cargo 
was samplcd and analyzed in Hamburg it wcnt much lower than you 
made it.” It must be borne in mind that it is most unfair to hold an 
analyst responsiblc for anything exccpt the accuracy of work on the 
actual sample on which he has wofked.7 If a miner instructs a chemist 
to sample and analyze a pile, then it’ rr another

The time was when chemists working on duplicate samples did not 
always obtain closely concordant results, for the reason that diflercnt 
methods were employed by different chemists. This condition of affairs 
is a thing of the past, and now throughout Europé and this continent 
uniform methods of analyses are employed in the valuation of the more 
important ores of commerce, with the exception of copper, which in 
America is determined by the electrolytic method, whilst in Britain the 
old Cornish assay flourishes.

The ideal method of ore sampling is to crusb the whole parcel, and 
then let it fall in a steady stream through a machiné which, working 
automatically, diverts at fixed intervals, and for a fixed length of time, a 
portion of the stream of falling ore. For instance a stream of ore may 
be allowed to fall vertically for two minutes, then that which falls during 
the third minute is thrown automatically away from that which fell during 
the first two minutes, then for another two minutes the ore falls vertically, 
tffen again for one minute the stream is deflected, and so on. In this 
way the whole parcel of ore is divided into two lots, one containing two- 
thirds of the original parcel, the other one-third. The latter part is then 
taken and put through the same machine, exactly as was the original lot, 
and similarly divided. The lot deflected from the main body in this 
second process now constitutes one-ninth of the original parcel. It may 
be put through the process a third time if desired; and in the latter case, 
the deflected part will rcpreseht qne twenty-seventh of the original parcel. 
This portion is next spread out and quartered, and an equal quantity

matter.

*
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taken from each quarter. This portion is again quartered and a portion 
taken from each, and so on until a sufficientiy small quantity has been 
obtained, and this last is considered a sample. I think no one will deny 
that a sample thus obtained will undoubtedly fairly represent the whole.

The method' outlined is that which is in use in the large copper ore 
and matte sampling works in New York; but, of cogrse, it cannot be 
carried out in the case of quantities of ore which have to be sampled at 
the mine or any point except the sampling works. Nevertheless, all 
sampling should aim to approach as closely as circumstances will permit 
to this ideal method.

To see how closely this method may be approached, let us suppose 
the case of a quantity of phosphate in bins, and it is required to draw a 
sample for analysis, the sampler acting for both buyer and seller.

If not fairly level, it is advantageous to first level the pile, and then 
to place stakes at points, say ro feet apart. Next, workmen, at these 
marked points, dig down through the ore until the bottom of the pile is 
reached, and in digging the contents of say each fiftlfthovel is thr 
into a box and carried off to a level floor. When the bo<tom of the pile 
has been reached at every staked point, the portion that has been carried 
off is broken into fragments not larger than an egg, thoroughly mixed, 
then spread out and quartered, and the selected portion is again crushed, 
so that now it will contain no lumps larger than an almond. This por
tion is then mixed and quartered, and so on until a sufficientiy small 
sample is obtained; this may be a quantity that will fill an ordinary 
pickle bottle.

If ground ore in bags is to be sampled, it will suffice to take a por
tion from the middle and bottom of every fifth bag; the whole lot thus 
drawn should be mixed and quartered as already explained.

Closely telated to ore sampling is ore grading, which prevails to a 
certain extent in all mining regions. There is, however, one distinctively 
Canadian ore which nominally is graded, but in which the grading is of 
but little importance, for the reason that there is no uniformity in grad
ing; and since it is an ore whose value cannot be determined by analysis, 
grading is all the more necessary. I refer to asbestos. - It is well known 
that No. i grade of some producers is no better than the No. i of others, 
and a purchaser buying No. i ore is by no means certain of the charac- 
ter of the ore he will receive. Such a State of affairs is a blot on the
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asbestos industry, and should be removed. In the case of wheat and 
flour, for instance, standards 
purpose, and these are accepted by the trade as standards. Why cannot 
the same thing be done for asbestos ? It should not be difficult for pro- 
ducers to agree upon standards, and to grade their ore accordingly.

Certainly closer attention to sampling and grading ore on the part 
of miners would tend to an increase of good-will between buyers and 
sellers, and would in the end be directly profitable to the miner.

35
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ON THE IGNEOUS ORIGIN OF CERTAIN ORE DEPOSITS.

By Frank D. Adams, McGill Universily, Montreal.

The numerous and elaborate investigations into the nature and 
origin of ore deposits which have been carried out in recent years have 
led to the somewhat startling conclusion that certain of the deposits in 
question are of igneous origin. In stating that they are of igneous origin 
it is not meant merely that heat was in some way connected with their 
genesis, but that using the term as it is employed by geologists, that 
these deposits have cooled down and solidified from a molten condition 
like the other igneous rocks with which they are associated. The most 
important investigations into tliis class of ore deposits are those of Pro
fessor J. H. L. Vogt, of the University of Christiania, the results of . 
these, however, having been published principally in the Swedish lan- 
guage, are not so well known as they deserve to be, and as a valuable 
resumé of his investigations has just been given by Prof. Vogt in the 
Zeitschrift fur praktische Geologie, (numbers i, 4 and 7, 1893) it has 
been thought that a brief presentation of the facts known concerning 
these deposits might be appropriately brought before the Mining Associ
ation at this time, especially in view of the fact that although this is a 
comparatively small class of ore deposits, it seems to be one especially 
well represented in Canada.

In order to present this subject in as clear a malmer as possible, it 
will be advisable first to say a few words on some recent investigations

i
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into the nature of igneous rocks in genera], and the processes which are 

at work during the cooling of molten magmas, by the solidification of 
which igneous rocks are produced.

Recent researches havd shown more and more clearly that a fused 

mass of rock is very similar to any ordinary solution of salt or sugar in 

water or any other solvent. As the fused mass slowly cools one mineral 
after another crystallizes out, a definite order being always observed. 

The mineral containing the largest amount of base, such as iron, lime or 

magnesia, first separates out, then a series of other minerals containing 
less base, until finally there remains only a comparatively acid portion 

of the magma which may be considered as the solvent of the others, 
corresponding to the water of the saline solution above mentioned,’ 

which solvent may eventually crystallize itself. Thus, for example, in 

the case of a granite, we find that the various ores, magnetite, titanic iron 

ore, pyrites, etc., first separateout, then the mica or hornblende„then 
the feldspars, and finally the quartz. The ores, togéther with the miöa 

and hornblende, may thus be considered as having been originally held 

in solution in the molten feldspars and quartz. Now it is known as the 

result of elaborate experiments

solution of any salt be heated and allowed to cool gradually the salt 
tends to concentrate in the cooler portions of the solution. 
found that in concentrated saline Solutions there is a certain tendency 
for the Ipwer part of the fluid to become richer in salt t han the upper 
portion, that is for the salt to settle toward the bottom. In the case of 
certain alloys also, as is well known, it is often impossible to obtain 
homogeneous mass on casting, owing to the persistent way in which 
certain constituents of thealloy will concentrate toward the top or bottom 
of the bar or casting during cooling. Even in pig iron it is found that 
the amount of sulphur and phosphorous will vary considerably in the 
different portions of the same pig for similar reasons. This phenomenon 
in the case of alloys has long been known as liquidation.

In molten rock also a similar tendency to separate into portions 
differing in composition is clearly shown to exist by our geological studies 

of eruptive magmas, this tendency resulting in the separation of certain 

basm parts of the magma from others which are less basic—that is 

to say, the dissolved or basic material concentrates in certain places and 
this gives rise to a lack of uhiformity in the mass—part of it being richer
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in Certain minerals than other parts. In all probability differential cool 
■ng and the.action of gravi,y4re not the only factors wh“ d °' 
bnng about these remarkable phenomena in rocks, many other factors

the same dtrechon. But whatever the causes may eventually prove iö 
e which are most potent in bringing about these remarkable irregulari 

t,es m molten rock masses, the fact remains that in cooling su m 
do fan apart mto portions differing in composition.

Now ,t stands to reason that since these changes are brought about 
y movements in the molten mass, the more fluid the mass is the mn

selveT åndWh1encethebCOnditi0nS ** irregu,arities *> develop them- 

flud tha„ T 38 ,mgmaS’ b0th “ =>nd artificial,
S be möst ! hm1maS’ “ " in baS,'C ‘hat such irregulari,ies
Wdl be most stnkmgly seen As actual examples of this process we may
ake, for mstance, the basic horders which we find in connection with so

passage from granite to gahbro

are more

Harz Mountains, in which a gradual 
examples nearer home may be cited a=bf Ckarly traCed' M,ny similarsssBae=»---

It is a

can

remarkable

umversally recognized fact that 
some connection with igneous rocks, that is, 
solidified from 
classes have,

ore deposits usually have 
„ with rocks which have

mohencondmon. Of these ore deposits, however, two 

T °g‘ POmts out- a Peculiarly intimate relation toas
such rocks, namcly : 

ist. Titanic iron ores.
2nd. Sulphide ores containing nickel

but aTn deP0SitS n0t °n,y 0CCUr in =°nnection with 
but actually appear to form part of it, the the igneous rock 

ore occurring distributed

i*
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the ore body ends; The ore body in fact seems to be merely a portion 
of the igneous mass in which the ore, which is one constituent of the 
normal rock, is concentrated sufficiently to form workable deposits.

TITANIC IRON O RES.

One of the most celebrated deposits of this class is that occurring 
at Taberg in Smaland, in Sweden, and which has long been recognized 
as merely a local variety of a great intrusive mass of rock belonging to 
the gabbro family, and known in Sweden as Olivine Hyperite. This 
rock, which is poor in iron ore, can be observed step by step to pass 
over into the ore body, which has been extensively worked, and consists 
of a mixture of titaniferous iron ore and olivine, the ore forming about 
50 per cent. of the rock.

A sketch of this occurjence taken from Prof. Vogt’s paper and 
showing the concentration of the i ron ore in the central portion of the 
mass is given in Figure 1.

Another large deposit of iron ore at Cumberland, Rhodé Island, 
occurs in a precisely similar manner as part of a gabbro mass and was 
for years extensively worked, but had to be finally abandoned on account 
of the large amount of titanic acid which it contained. In Bråzil, Derby 
has also described the occurrence of large bodies of i ron ore which 
gradually pass over into a mass of pyroxenite, of which they form part. 
Similar deposits of titaniferous iron ore of large extent have recently been 
recognized by Winchel in Minnesota, and by Kemp in the Adirondacks. 
In the latter case, where the body of iron ore is about 20 feet in thick- 
ness, the great mass of gabbro of which it forms a part is closely related 
in petrographical character, and probably in age, to the great areas of 
gabbro or anorthosite which in Canada occur in a number of places in 
our Laurentian country, occupying in some places hundreds, and in 
other places thousands of square miles.

These Canadian rocks also contain in many places large deposits of 
iron ore which are invariably rich in titanic acid, a fact which has made 
itself very patent in the failure which has followed all attempts to work 
them. Of these one of the best known is the great body of titanic iron 
ore near Baie St. Paul on the Lower St. Lawrence, where, in a great 
mass of gabbro or anorthosite, solid bodies of the iron ore 90 feet in 
thickness occur, which have been traced for a mile or more. An 
attempt to work these, made years ago, resulted iq the loss of about
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^80,000 sterling. Other deposits of considerable size are known in the 
district north of Montreal, near St Hypolite and St. Julienne, as well as 
at several other points in thé so-called Morin gabbro area. 
before, the iron ore occurs as a constituent of the gabbro, but is locally 
concentrated so as to be very abundant at these points. Another exten- 
sive deposit, although less widely known, occurs on the River Saguenay, 
between Chicoutimi and Lake St. John. Here on the north shore of 
the river there is a group of hills composed of the titanic iron ore which 
occurs in another great gabbro mass having an area of not less than 5,800 
square miles. This iron ore occurs principally in three bands, the most 
easterly of which is about 75 yards wide.

It is thus evident that we have in these great deposits of titanifer- 
ous iron ore, true eruptive or igneous masses which are merely local and 
extremely basic varieties of the gabbro in which they occur, due to the 
concentration in certain parts of the mass, from someof the cases before 
mentioned, of the most basic constituents of the rock. It will also be 
seen that these peculiar deposits are not confined to one locality, but 
found under similar conditions in widely separated parts of the 
world.

In these as

r

are

When it is once recognized that these deposits have the origin here 
described, a solution is afforded to what has hitherto been a puzzling 
fact, namely, that all the iron ores occurring in the so-called Norian 
series in the Laurentian, which series is composed exclusively of eruptive 
anorthosite or gabbro, are rich in titanic acid, while in the same district 
deposits of magnetite free from titanic acid will be found in the associ- 
ated gneisses.

Vogt notices that in the cases which he mentions, these iron 
occur toward the central portions of the igneous masses rather than to- 
ward their margins, while in the case of the sulphide ores forming the 
other class of these deposits the reverse is the case. This does not, 
however, appear to be by any means invariably the case in the similar 
deposits of titanic iron ore in Canada.

The igneous origin of many of these deposits of titaniferous iron 
ore has long been recognized, but Prof. Vogt proceeds to show that 
certain great deposits of sulphide ores have in all probability

V

a similar

.
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SUI.PHIDE ORES CONTAINING NICKEL.

He first shows that the nickel ores of the world fall into three prin
cipal classes.

'■ 0res containing arsenic and antimony, with or without bismuth.
2. Sulphuretted ores without arsenic, that is to say, nickeliferous 

pyrrhotite or pyrite, millerite, polydymite, etc.
3 Silicated nickel ores.
OI these, No. 1 occurs principally in veins, as for instance in vari- 

ous places iq Saxony also, at Mine la Motte and Bonne Terre in 
Missouri.

r

No. 2, which is the class of which this paper treats, occur in basic 
intrusive rocks being apparently formed by a differentiation of the mag- 
mas and local concentration of the ore. Of these, the celebrated Nor- 
wegian deposits as well as those of Varallo in Italy, and of Sudbury in 
Canada are examples.

No. 3, occur as veins in serpentine, which results from the aitera
tion of basic eruptive rocks, the ore being leached out during the process 
of decomposition and accumulated in the veins by lateral secretion as in 
the case of the great nickel deposits of New Caledonia, which 
the principal competitors of

are now
Canadian nickel deposits.

Dismissing the first and third classes of deposits as having quite a 
difierent origin and confining our attention to the second class, the first 
striking fact to be noticed conceming them is, that they are so simple 
and uniform in character in all parts of the world, that a mineralögical 
description of one set of deposits would serve for all. The principal 
minerals which they contain are pyrrhotite or magnetic iron pyrites, a 
sulphide of iron which almost invariably holds a little nickel and cobalt, 
but which in these deposits usually contains 2 to 5 per cent. of these 
metals. Pyrite containing nickel and cobalt is also present, usually in 

V^JHtaller amount than the pyrrhotite, and having a better crystalline form 

owing to the fact that it is crystallized sooner. This mineral usually 
contains proportionately more cobalt and less nickel than the pyrrhotite. 
With these in a few deposits, minerals richer in nickel have been observed, 
three of these have been certainly recognized and possibly others may 
yet be discovered. Of these pentlandite (Fe, Ni) S has been recognized 
at two Norwegian localities, and in considerable quantities by Mr. D. H. 
Brown at the Copper Cliff and Evans mines and at the Worthingtop
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as well as at the Lancaster Gap mine in Pennsylvania. Copper pyrite 
usua. y present in considerab.e amount, and titanic iron ore, complete’ 
the short l,st of mmerals found in these deposits. Other metallic 
minerals are present only as the rarest exceptions and in 
amount, among these the most noteworthy being sperrylite 
of platmum (Pt As,), discovered in the ore of the Vermillion mine 
above ment.oned and not known to occur anywhere else in the world 

Th,s remarkable group of ores therefore contain nickel, cobalt, 
.copper and iron, umted with sulphur and some titanic acid, while lead
iTtra ’ T"10’ ant'm0ny’ biSmUth and tin are »bsent, or occur only 
m traces. Moreover, a remarkable fact in connection with this class of
depos,ts -s that-as Prof. Vogt shows-if the average of large quantities 
of ore such as the output of a mine be taken, there is a certain ratio be 
tween the nchness of the pyrrhotite in nickel, and the percentage of copper ' 
contamed m the deposit. Thus in the Norwegian deposits he ZL 
that in those workings which produce an ore containing fröm 75 to 80 
parts of copper to roo parts of nickel and cobalt, the pure pyrrhotite 
holds about 2.5 per cent. of nickel and cobalt, while as the copper 2 

the per cent. ofmckel and cobalt in the pyrrhotite rises until when but

^amount oftcopper has been followed by an increase In 
the pyrytne in nickel, the very large body of ore struck 
level atrd which is almost entirely free from

/

very small 
an arsenide

t

:

the richness of
on the yth 

copper pyrites, consisting ofa pyrrhotite averaging about 10 per cent. of nickel.
of JlT ft°Wing ‘“b'6 W,“ Sh0W this re,ati°" m the case of a number 
of the Scandmavmn deposits and it would be a matter ofgreat interestif 

ct^d be ascertamed that a simdar relation exists in the case ou 
Canad.an deposits. As Prof. Vogt points out, in order to obtain aver- 
a?es for large depos,ts, it is best to draw the results from the analysis of
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the mattes obtained by emelting the ores of tbe several deposits, copper 
/ and nickel being concentrated In almost exactly the same proportion. 

It has been fojind in the case of the Scandinavian deposits that although 
the proportion between pyrrhotite and copper pyrite may vary consider- 
ably from day to day, the average for a considerable run is pretty con- 
stant.

KATIO or NICKEL TO COPPER IN BOME OF THE MOST IMPORTANT 

NORWEOIAN AND SWEDI8H MINBS.

43

Content of 
Copper corresponding 

to IOO
parts of Nickel,

Fercentage of 
Nickel and Cobalt 

in the
pure Pyrrhotite,

Name of Mine.

Graagalten mine. 
Klefra mine
Erteli mine........
Bamle district.. 
Flaad mine .... 
Senjen mine.... 
Dyrhaug mine.. 
Beiern mine....

75-8o 
55
45-50 
35-40 
37
35-40 (about) 
30-35
10-35 (about)

About i'5
i-75-3'o
3'o
3'5 -4'0
4'5

„ 3-5 -4-o
3-8 -41
70

Prof. Vogt also draws attention to the fact that the average propor
tion of nickel to copper in the Norwegian ores is about 100 to 40 or 50, 
and that in the Piedmontese occurrences about the same proportion 
holds good, while in Canada where the associated igneous rocks are of a 
somewhat different character, there is often relatively more copper, ioo 

parts nickel to 100 or even 150 of copper being found in some deposits, 
while in others the ordinary Norwegian proportion still holds good.

In Norway there are some 40 gabbro masses with which deposits 
of nickeliferous pyrrhotite are associated, these being the largest nickel 
deposits in Europé. The gabbro, which ii undeubtedly an igneous rock, 
is composed of plagioclase feldspar and a rhombic pyroxene, thus be- 
longing to the variety of gabbro known as Norite. These masses of 
gabbro occur in the Archean ichists, generally intruded between the 
layers or beds but often cutting across them. The Norite of all the 
roasscs shows a remarkable tendency to differentiatien, so thgt ope apd

i
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tlie same mass, in different parts of its extent, wili vary greatly in relative 
proportion of the constituent minerals.

The pyrrhotite, pyrite and copper pyrite are regular constituents of 
the norite occurring in small quantities all through the various ntasses, 
but like the other constituents heing found more abundantly in certain 
places, so that a gradual passage can often be observed from the normal 
norite through a pyrrhotite norite to masses of pure ore. (Fig. 2.) 
Sometimes on the other hand the ore occurs in masses sharply separated 
from the Norite. (Fig. 3.) These segregations of ore are in the great 
majority of cases situated at or near the edge of the norite masses, and 
Vogt regards them as strictly comparable to the basic horders or edges 
so often observed about granites and other igneous rocks as before men- 
tioned, m which the basic portions are sometimes marked by similar 
gradual passages and in some cases by sharp transitions. These sharp 
transitions are easijy explicable when one considers that any part of the 
magma having once separated itself from the rest, heing possessed of a 
dectdedly different specific gravity, and perhaps of a different degree of 
fluidity, would, if the whole

f

caused to move, keep itself sepa-
rated by a comparatively sharp line from the rest of the molten 
F'fäs- 2> 3| 4. S and 6, taken from Prof. Vogt’s paper, will 
trate the mode of occurrence of these

mass were

mass. 
serve to illus- 

The scale is given in each
case in meters.

Furthermore Vogt states-and this is a point which has a very 
practical bearing with those who are interested in our deposits-that in 
Norway, although it is of course impossible to establish a mathematical 
ratio between the area of the gabbro mass and the quantity of ore in the 
associated ore déposits, nevertheless experience has shown that the 
deposits associated with the small gabbro masses are always unimportant 
and that all the larger ore bodies are found in connection with the larger 
gabbro areas, as might be expected if his explanation of the origin of the 
ore is a corrcct one.

The nickel deposits of Varallo in Piedmont, Italy, which were 
worked from 1860 to 1870, are very similar in almost every respect to 
those just descrtbed from Norway, occurring like them in Norite near 
the contact with the country rocks. A similar association of nickelifer- 
ous pyrrhotite with a rock of the gabbro/family also occurs at the 
pgshire Gap mine in Pennsylvania and it Schweiderich ip Boheipig,

'

I
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Flu. 2,
Section—Meinkja» Deposit, Noewav. (AflerVogt.)
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Fiö. 5. Plan of Meinkjar Mines, Norway. (Aftcr Vogt.)

a. Gneiss and Hornblende Schist. b. Norite.

The black portions are openings in pyrrhotite with 4 p. c. of nickel.

\

tii V

L
i

Fig. 6. Plan of the Nysten and Bamlb Mines. (After Vogt.)

a. Red Gneiss. b. Black Gneiss and Mica- Schist. c. Gabbro.
The black portions are openings in pyrrhotite holding 4 p. c. of nickel.
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The great nickel bearing sulphide deposits of the Sudbury district 
“‘be lar«est a"d most important deposits ofthis kind known to exist- 
in mineralogical composition and mode of. occurrences are remarkably
smular to those ,ust described in the several localities above mentioned. 

The work of Mr. Barlow and Dr. Bell of the Geological Survey in 
the Sudbury district and the excellent geological map of the district 
which they have prepared present these remarkable resemblances in a 
striking manner. As in Norway, there are here a large number of 

igneous masses—some 60 in the 3,500 square miles embraced by the 
geological map ahove mentioned—composed of a rock, which, though 
ithas been commonly called diorite, has proved in most of the cases 
”here “ has been carefully examined to be a gabbro more or lessaltered 
with the development of secondary hornblende, that is to say substan- 
tially the same rock as in Norway and elsewhere. These diorites cut 
through the clastic rocks of Huronian age, to whose strike they in most 

conform in a general way, but like these latter are in places cut by 
gramtes of later age. The ore, as has been mentioned, is a nickeliferous 
pyrrhotite associated in some cases with polydymite, pentlandite or 
millente and mixed with copper pyrite. It occurs disseminated through 
this gabbro or diorite, sometimes in suflicietit abundance to form 
deposits which can be worked, the large workable deposits usually being 
formed by a concentration of these

cases

1
1the edges of the gabbro 

masses or at the contact of these with the Huronian rocks or with the 
granites, but never extending into these to any considerable distance 
from the gabbro.

ores near
l
t.
(
tlSuch deposits havenowell defined wall but merge into the gabbro, 

the wall so far as the miner is concerned being the limit of profitablé 
working due to the fading away of the ore body into the gabbro, so that 
m underground work an abundant sprinkling of ore through the gabbro 
servcs as an indication of the proximity of heavy ore bodies.

Furthermore, as in Norway, there seems to be in these deposits a 
certain relation between the size of the deposit and the area of the 
gabbro mass in which it occurs,since all the extensive mining operations 
are carried on in deposits associated with large gabbro masses, while in 
connection with many of the smaller masses, smaller deposits as yet 
unworked and in many cases unworkable are known to exist. It is also 
as has been mentioned, not unlikely that a relation between the
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centage of nickel in the pyrrhotite and the amount of copper present in 
the several deposits similar to that which has been noted in the A 1 
Norwegian deposits may exist in these Canadian deposits as well. In &

- - Canadian deposits resemble those of Norway, and all others

they occur
a most remarkable man ner, the points of 

so numerous and so striking as to preclude mere

49ict

,iy
:d.

fact these
of the class having similar geological relations wherever 
throughout the world, in 
resemblance being 
chance coincidence.

in
ct

of
le

The facts in the of these Sudbury deposits point to these also 
having ongmated in the elements of the pyrrhotite and 
originally disseminated through the molten

;h
coppc-r pyrite, 

roeks, having du ring the
process of cooling seggregated themselves together in certain

es
:d

parts of the
magma, especally toward the sidus, just as certain other consiituents 
have a tendency to do in igneous rocks of 
bas i c rocks such

n- ‘
Jt

various kinds, espccially in 
as these gabbros, and even in these very ga b bro

it

y massesthemselves.
is

This presented itself to Mr. Barlow, who has made the most careful 
stndy of these deposits, as the only tenable view concerning their origin 
fT before Prof. Vogt published the results of his elaborate studies in 
Norway. “ The ores and associated rock,’' Mr. Barlow writes, " 
all probability simultaneously introduced in a molten condition, the 
patches of pyritous matter aggregating themselves together in obedience 
to the laws of mutual attraetion.” (Ann. Rep. Div. of Mineral Statistics, 
Geolog,calSurvey ofCanada, ,889-90, p. „g). One fact in the case of 
the Canadian -depos,ts which might at first sight seen, to oppose this 
view of their ongm, is the frequent occurrence of the. ore along or near 
the contaet of the diorite with granite, which judging from contgct 
phenomena, ,s more recent than the diorite and consequently would 
have been mtruded after the ore deposits were formed and consequently 
cannot be considered as the wall rock of the molten diorite toward 
whtel, the segregation would take place. But it must be remembered . 
that ,n such a district of hard and niassive diorites and 

• rocks, any shattering which would 
would

ir
h
n

were ing
0

Q

5

!

;

sol t stratified
precede the intrusion of the granite 

probably tend to develope lines of ftaeture along the contact of 
these two rocks and thus afford 
in these directions.

a ready passage for the granite magma 
, The contart of the diorite and the granite would

us mark approximately, in many cases at least, the contact of the 
diorite with the Huronian rocks through which it was intrudedV

4
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Concerning ihese sulphide ores containing nickel therefore, Prof. 
Vogt sums up as follows :—

1. These deposits, wtiich are numerous and occur in widely sep
arated countries, are always found in connection with some basic 
igneous rock allied to gabbro, and since this is invariably the case we 
must conclude that the deposits stand in some genetic relation to this 
igneous rock. >

2. Since we can frequently trace a gradual passage from the work- 
able deposits into the igneous rock by a progressive increase in the 
amount of ore in the rock, we must conclude that the ore masses were 
not in any way introduced into the rock subsequent to cooling, but were 
separated out of the molten magma during the solidification of the rock. 
This conclusion is also borne out by the remarkable simplicity and 
uniformity of Chemical and tnineralogical composition of these deposits 
thvoughout the world, by the relation between the size of the ore deposit 
and the area of the gabbro mass m which it occurs, as well as by the 
absence in these deposits of lead, zinc, arsenic, antimony, bismuth, etc.,' 
and of those minerals which are especially characteristic of the so-called 
pneumatolitic action

3. Owing to the fact that, as Fournet has shown, the metals copper, 
nickel, cobalt, iron, tin, zinc, lead, silver, antimony and arsenic have in 
general a decreasing affinity for sulphur in the order named, the small 
percentage of copper, nickel and cobalt present in the original- magma 
unites with sulphur and thus becomes concentrated in any sulphide of 
iron Xvhich separates, while any tin, zinc, lead, silver, antimony or arsenic 
present in the magma is npt so concentrated.

4 From what we know of the amount of copper, nickel and cobalt 
contained in these rocks themselves we are justified in concluding that 
these metals are always present in the original magma in amount quite 
sufficient to supply material for all the deposits in question, if only the 
concentration can be effected, and in this connection it would also 
follow that there must be a certain ratio between the size of the eruptive 
mass and the extent of the ore deposit.

5. The copper of the deposit always appears as copper pyrite. The 
nickel becomes concentrated in pyrrhotite or appears in the form of 
millerite, pentlandite, or polydymite, all minerals comparatively poor in 
sulphur, while the cobalt on the other hand is concentrated in the pyvite 
which is much richer in sulphur.
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of. 6. In the Canadian nickel-bearing sulphide deposits, platinum in 

the form of sperrylite is sometimes found, which would 
analogous to the occurrence of native platinum and osmiridium 
in the more or

seem lo be
metals

less serpentized basic olivine-bearing rocks in the Urals 
and elsewhere to be mentioned further on

his 7. Titaniferous magnetite or ilmenite almost always occurs in small 
in the nickel bearing sulphide deposits, indicating a genetic 

a certain extern a transition Ijetween these sulphide 
secretions and the deposits of titaniferous i ron ore mentioned- in the 
beginning of this paper as having a similar origin.

The nickel-bearing sulphide deposits occur in almost all 
about the edges of their several igneous masses, a fact which, as has 
been mentioned, is susceptible of explanation in that the sulphides, 
following Sorefs principle, becorne concentrated toward the cooling 
surfaces of the mass.

amount 
relation and tork-
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the Another remarkable fact tending to the same conclusion and show- 
ing the importance of geological studies ir? connection with ore deposits 
IS that although in the several widely separated countries the pyrrhotite 
deposits associated in the manner above described with the gabbros are 
so rich in nickel, the celebrated Fahlbands of Norway which are bedded 
or apparently bedded deposits consisting of heavy impregnations of 
pyrrhotite, pyrite, copper pyrites, etc., but occurring in gneisses or 
schists of various kinds contain hardly any nickel, hundreds of analyses 
showing the nickel and cobalt contents to range from -25 to -50 of 

per cent., and what is still more remarkable the same is true of the 
similar Fahlbands so often associated with our Laurentian limestones in 
Canada, so far as these have been examined. In these the pyrrhotite 
and pyrite is present in large amount and is often associated with : 
pyrite but only a-very small quantity of nickel and cobalt, usually 

amountmg to more than a trace, is present. (Adams, Frank I)., 
Prelimmary Report on the Geology of a portion of Central Ontario 
Geological Survey of Canada, 1894, Vol. VI., Pari J, rSgr-ga-gs).
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IGNEOUS ROCKS.

of the segregation of metals in a free State are 
knmvn to occur in igneous rocks. These deserve much 
and extensive study than has yet been bestowed on them in view of the 
light which they promise to throw on the origin of ore deposits such as 
these which have just been considered.
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These are of two classes :
ist. Iron-nickel alloys..
2nd. Platinum and osmiridium rnetals.
The celdbrated occurrences of native iron holding about 2 per cent. 

of nickel, discovered by Nordenskjold in basalt at Uifak and Assuk in 
Greenland, are now believed to.have resulted in the reducing action of 
the carbonaceous material in the rock through which the basalt was 
erupted, hut these occurrences nevertheless afford an example of the 
concentration of nickel, which must originally have been disseminated 
in small amount throughout the molten basalt, in the iron which has 
been reduced in the way above described.

A more recently noted and even more remarkable occurrence is the 
awaruite of New Zealand which is composed of 67-93 per cent. of 
nickel, -70 per cent. of cobalt and 31-02 per cent. of iron and is found 
in a very basic igneous rock belonging to the peridotites. (G H. f 
Ulrich, Quart. Jour. Geol. Soc., Nov., 1890).

In the various parts of the world where platinum occurs in alluvial 
sands it has been found from time to time intimately associated with
serpentine and' chromic iron ore, thus indicating as its probable source 

peridotite or olivinerock, and Murchison long ago mentioned its 
in the serpentine rocks of the Urals. (“ Russia in Europé,”occurrence

p 484.) Some ten years ago, however, this probability became ^ 
certainty, for on the western slope of the Ural mountains platinum 
found in grains disseminated through an olivine gabbro, which there 
forms the bed rock on which the platinum-bearing gravels rest.
Recently, at a locality on the eastern slope of the same mountain chain 
platinum associated "with chromic iron ore has been found so abundantly 
disseminated through an olivine rock that this latter can be actually 
worked with profit, as much as 93 to no grains of platinum to the ton 
of rock being found. (R. Helmhacker, Zeit. fiir prak. Geol. Keb. 1893, 
and Can. Record of Science, April, 1893. See also Eng. and Mining
Journal, Dec. 22,. 1893).

It is thus evident that the platinum of commerce also occurs 
originally as a segregation from basic igneous rocks.

The uniform characterand constant association of chromic iron ore, 
wherever deposits of this mineral are found, with serpentine, which rock 
is a decomposition product of basic eruptive rocks rich in olivine, points t
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very strongly to the probability of this mineral also being a product of 
the differentiation of basic igneous magmas during cooling, and before 
their sohdification and aiteration to serpentine Our knowledge of these 
deposits, however, is not as yet sufficiently éxtensive, nor sufficiently 
exact to enable any definite conclusions to be reached 
interesting question.

i'

on this most

Although therefore these mineral deposits which present evidence 
of having originated in the differentiation'of igneous masses during 
cooling, form a comparatively small class, they are full of interest 
especially for us m Canada where so many of these deposits occur, and 
this brief presentation of

e
d

of the principal facts concerning them 
has been given in the hope that the Mining Engineers of our Dominion, 
many of whom are engaged in working deposits of this class, having 
these facts in view may be induced to make a careful study of these 
deposits with a view of extending or perhaps correcting our knowledge 
concerning them.
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THE CANADIAN IRON INDUSTRY.

By Mr. George E. Drummond, Montreal.as

There is a tide in the affairs of men,
Which, taken at the flood, leads on lo fortune 
O nu 11 ed, all the voyage of their life 
Is bound in shallows and in miseries.
On such a full sea are we now afloat,
And we must take the current when it 
Or lose our ventures. ”

»t.
in
iy
lly
an These lines apply with peculiar force to Canada, in the present stage 

of her iron industry.
Events are

»3»

ng transpiring from day to day in the neighboring Republic 
which demonstrate that the iron industry of that great country has now 
reached such magnificent proportions, under the wise protective policy, ‘ 
so well maintained for the past forty years, that American iro 
are able to compete on equal terms with the world.

History repeats itself. As with England 
dentury, so now with the United States.

irs

n mastersre,
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at the middle of this 
Her i ron industry has reached

its
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that stage whcn the government of the country can consider the question 
of a reduction in its profective tariff, with comparative safety to the 
industry itself.

Here in Canada, the iron industry, still in the pioneer stage, 
although under Government encouragement, showing an increase 
in actual output of over 100% in the past tvvo years, broadening out 
day by day, rnaking a place for itself in the home market, and 
in the face of many difficulties displacing gradually the products of 
American and British furnaces, finds itself, at the most critical stage of 
its existence, threatened by a premature demand for a reduction in the 
current protective duties, which, if acceded to by the Government, will 
surely prevent further progress, if indeed it does not altogether annihilate 
the industry, by exposing it abefore it is yet established to the hostile 
competition of foreign producers, particularly to the competition of 
American furnacemen, who have of late been the chief, if not the only 
competitors for our most important territory, viz., the markets of Western 
Canada.
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To produce pig iron, the basis of all subsequent stages of the iron 

industry,*a very heavy initial.expenditure has to be made in the prospect- 
ing, securing, and developing of mines, woodlands, limestone quarries, 
railvvays, shipping docks, etc., necessary to ensure a constant supply of 
raw material.

The establishment of the plant itself demands a heavier outlay, in 
proportion to the value of the product, than is required for the produc- 
tion of any other staple. It is the ekperience of almost every iron 
master, that in the early period of iron making in all countries, the work 
is more or less of an experimental nature, and as it must be carried on 
upon a large scale, and if unsuccessful the investment becomes worth- 
less, the risk of ruin to the first adventurers is great.

It has necessarily resulted from these causesy that to start an irpn’- 
industry on an important scale, in any country, however favorablevits 
apparent natural condftionå, State' aid, either by a direct bounty. by a - 
heavy protective duty, or by both combined, Jias been found necessary, 
and it is those countries where this has' been 'ejfeitually done, which 
to-day the large producurs of iron, hot only supply ing their own wants, 
but also those of other countries. »• «•» ■

To deal vyith this question intelligently, it"is well for Canadians to 
review, as briefly as the importanqe of .the issties will permit, the history
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of the establishment and successful develppment of the iron industry in 
other countries, and particularly note th/ broad liberal policy of protec-

tion under which Great Britain and the United States alike built up the 
greatest and most successful iron industf|ies of modern times.

The national importance of the 
meäsure excuse a

lestion will perhaps in some 
lengthy reference to the^plendid equipment in furnace 

plant, shipping docks, and other accessoi is necessary to economical 
working, now possessed by our powerful cotftpetitors in the neighboring 
Republic. \

John $tuart Mill sjtytfl '*-To draw^itifereirls^is the great business 
of life.” In the light/f what has been accomplffid by wise adminis

tration in other couhtries, particularly in Great Britain and the United 
States. Canada may be guided as to the best and surest course for the • 
early development of the -great mineral wealth with which God has 
blessed her.

i ron is perhaps the Almighty’s greatest metallurgical gift to 
Its use can be traced to the very earliest ages. Biblical and secular 
history abound with mention of the use of i ron by the forerunners of our 

Tubal-Cain, born in the seventh generation from Adam, is 
described in the 4th chapter of Genesis as “an instructor of every artifi- 
cer in brass and iron.”

In the time of Moses, the Egyptians seem to have been engaged in 
the manufacture of iron, as referred to in the 4th chapter of Deuteronomy, 
2oth verse : “ But the Lord hath taken you and brought you forth out 
of the iron furnace, even out of Egypt.” 'l'his expression again occurs 
in I. Kings, viii. and 51.

Swank, in his admirable “ Iron in All Ages,” says: “ The Egyp
tians, whose existence as a nation probably dates from the second 
generation after Noah, and whose civilizatiön is the most ancient of 
which we have any knowledge, were at an early period familiar with the 
use and manufacture of iron. Iron tools are mentioned by Herodotus 

having been useddtrth2'construction of the pyramids. In the sepul- 
chres of Thebes and .Memphis, cities of such great antiquity that their 
prigiri is lost, Wctiers are répresented as usirtg tools which antiquarians 
decided hav^be^n made of iron and stéel. Iron sickles are also pictured 
in the tombg of Nfemphis and Thebes, and various artides of iron have 
been found, which are presefVed by the New York Historical Society, 
gnd are probably three thousand years old,”

man.

race.

\
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Herodotus in the 5» century before Christ spcaks of the Chalybians 
as “ a people of iron workers.”

The Persians and their northern neighbors, the Medes, made iron 
and Steel long before the Christian era, and so did the Parthians and 
other Scythian tribes.

Ages ago Damascus, the Capital of Syria, manufactured its famous 
swords from Indian and Persian Steel.

It may be assumed as susceptible of abundant proof that the know- 
ledge of iron, if not of its manufatcure, was common to the people of 
Africa long previous to the Christian era. The decay of the iron indus- 
try of these ancient countries probably contributed towards the ruin of 
the empires of the east, and as Swank says: “ With the fading away of 
Asiatic and African civilisation and magnificence the manufacture and 

of iron in A sia and Africa ceased to advance.”
Following the march of civilisation the i ron industry took 

the rvest, and has contributed in
the two most powerful industrial nations of modern times, Great Britain 
and the United States
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Great Britain.

1 he history of the British iron industry dates back to the days of 
the Roman occupation, as evidenced by the fact that in Kent, Sussex, 
Gloucester, Yorkshire and many other parts of England large quantities 
of iron cinder, as old as the Roman era, have been discovered. This 
has been further proved by the finding of Roman coins, pottery and 
altars in connection with the cinder.

From the days of the Romans down to the middle of the 171b 
century, the furnaces and forges of England were operated altogether 
with charcoal as a fuel. Aided by the protection tö native iron inaugu- 
rated hy Edward III., during his reign from 1327 to 1377, the i ron 
industry made very good progress. In the i4th century the ironsmiths 
of England had brought the trade to a fine art, aiding thereby to estab- 
lish the present industrial pre-eminence of England ; locks, keys, hinges, 
and bolts produced during that period having never since been equalled 
in boauty of design.

In 1615 it is said that there were 800 furnaces, forges, or other 
milis making iron with charcoal, of which Dudley a few years later es(i-
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mated that about 300 were furnaces, the weckly product of which 
about 15 tons each.

was

The charcoat iron industry seems to have reached its height towards 
the close of the reign of Elizabeth, whcn the trade became so prosperous 
that instead of importing iron as she had hitherto done, England began 
to export it in considerable quantities, in the sliape of iron ordnance. 
The extern of the operations, howcver, began to exhåust the forests of 
England about the beginning of the 17U1 century, and the British 
liament had to give its serious attcntion to the queslion.

, In '740, the production of pig iron in Orent Britain

par-

was only
17,350 tons, her iron industry at this time having heen almost destroyed 
by the decreasing supply of charcoal.

About 1750 mineral coal, in its natural State or in the form of coke, 
came into notice as a substitute for charcoal. The iron trade of England 
and Wales at once revived, while that of Scotland may be said to have 
heen actually created by this new fuel.

Great improvements were introduced in the furnace plants of Great 
Britain, and the industry from that date forward advanced steadily.

In 1787 the British governmcnt adopted a strong protective tariff 
for their i ron Industries, the duty on pig iron being placed in that year 
at 67/a per ton, with higher rates for manufactured iron. This duty on 
pig iron was later on increased in 18:9, and again in 1825, and the 
protective tariff in this department was maintained down to the
'845-

year

The effect of the introduction of mineral coal, and of the protective 
duties levied on foreign iron was niost beneficial. The industry at once 
showed strength, and from that date continued to grow rapidly, until in 
1796 there were 104 furnaces in England and Wales producing 108,793 
tons of iron, and in Scotland 17 furnaces producing 16,086 tons.

In 1820, the total production had reached 400,000 tons; in 1825, 
581,367 tons; in 1840, 1,396,400 tons; and in 1854, 3,069,838 tons, 
this quantity being then estimated as fully one-half of the world’s pro
duction of pig iron.

In 1889, Great Britain’» production of pig iron had reached 
9.3å'i5h3 *ons of 2,000 lbs, This, with a population estimated at 
38,000,000, giving the enormous production of 495 lbs. per head. Of 
this output Great Britain herself 15° lbs. per capita,consuincs
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In considering the progress made it is well to remember the various 

Acts of Parliament enforced from time to time by England to protect 

her national iron industry, by preventing the emigration of her skilled 

artisans to other countries, by guarding against the sale of her inventions 

to competitors, and by the imposition of customs duties upon foreign 

products.

I

For instance, while the growing scarcity of wood for the supply of 

charcoal convinced the government and people of England, as early as 

175°, (before mineral fuel had come into use,) that it would be to their 

advantage to allow the free admission of iron in its rudest förm from the 

American colonies, and that as a matter of fact they passed an Act, in ' 

that year, setting forth that it would be of great advantage not only to 

the colonies, but also to the kingdom, that the manufacturers of England 

should be supplied with pig and bar iron from the colonies free of duty, 

yet they so fully believed in protecting their own home Industries, that 

the same Act that made the rudest forms of iron free of duty (because 

England was unable to produce the material herself), contained the 

following clause :

“ That pig and bar iron made in His Majesty’s colonies in America 
may be further manufactured in t/tis kingdom, be it further enacted . .
■ ■ that from and after the twenty-fourth day of June, one thousand 
seven hundred and fifty, no mill or other engine for slitting or rolling of 
iron, or any plating forge to work with a tilt-hammer, or any furnace for 
making Steel, shall be erected, or after such erection continued in any of 
His Majesty’s colonies in America, and if any person or persons shall 
erect, or cause to be erected, or after such erection continue, or cause 
to be continued, in any of the said colonies, any such mill, engine, forge 
or furnace, every person or persons so offending shall for every such ' 
mill, engine, fbrge, or furnace, forfeit the sum of two hundred pounds of 
lawful money of Great Britain, and it is hereby further enacted . . .
that every such mill, engine, forge, or furnace, so erected, or continued 
contrary to the directions of this Act shall be deemed a common nuisance, 
etc., etc .”

By the Act in question Great Britain undoubtedly encouraged tlye 

production of pig and bar iron in America, by exempting theip/from 

duties to which like commodities were subject when imported from any 

other country, but she did this sicnply because she had not until that 

date found a fuel substitute for charcoal. A glance at the Act will 

moreover show that she imposed an absolute prohibition upon the 

tion of Steel furnaces and sljt milis in any of her American colonies,
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Various other restrictive Acts of Parliament were passed in 1781, 
1782, 1785 and 1795 to prevent the exportation to foreign countries of 
machinery and tools used in the manufacture of iron and Steel, and to 
prevent skilled mechanics from leaving England.

For example, an Act in 1785,25 Geo III., c. 67: “To prevent, 
under severe penalties, the enticing of artificers or workmen in the iron 
and Steel manufactures out of the kingdom, and the exportation of any 
tools used in these branches to any place beyond the seas.”

The penalty provided in this Act read

ct
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“ If any person or persons shall contract with, entice, persuade, or 
endeavor to seduce, or encourage, any artificer or workman concerned 
or employed, or who shall have worked at, or been employed in the iron 
or Steel manufactures in this kingdom, or in making or preparing any 
tools or utensils for such manulactory, to go out of Great Britain to any 
parts beyond the seas (except to Ireland), and shall be convicted thereof 
. . . . shall for every artificer so contracted with, enticed, persuaded 
encouraged or seduced, or attempted so to be,forfeit and pay the sum . 
of five hundred pounds of lawful money of Great Britain, and shall be 
committed to the common gaol .... there to remain without 
bad or mainprtze for the spaceof twelve calendar months,and until such 
forfeiture shall be paid, and in case o( a subsequent offence of the same 
kind, the person or persons so again offending shall, upon a like convic- 
tion, forfeit and pay for every person so contracted with, enticed, per
suaded, encouraged or seduced, or attempted so to be, the sum of 
thousand pounds
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, .and shall be committed to the common
gaol, as aforesaid, there to remain without bail or mainprize for and 
during the term of two years, and until .such forfeiture shall be paid.”
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In addition to these restrictive measures, a glance at the protection 
afforded to the British manufacturers of iron from 1782 to the close of 
1825, will demonstrate to Canadians the fact that England owes her 
greatness in the iron industry vcry largely indeed to the protection 
granted to her native Industries in the early years of the trade.

Quoting from Scrivenor’s History of the Iron Trade

“From 178210 1795 the dutyon foreign bars was £2 16 2 per 
ton. It rose to .£3 4 7 in 1797. From 1798 to 1802 it was £2 15 5. 
In two years it had got to £4 17 1, and from 1806 to 1808 it stood at 
*5 7 5 %■ In the three years between 1809 and 1812 it was £5 g ro 
and in the five years ending with 1818 it had been £6 9 10.

“At this date a distinction was made in the interests of British 
shtpping, for whilst thenceforward till the close of 1825, the duty on 
foreign bars was £6 10 if imported in British ships, it was ^7 18 6 if 
imported in foreign. Nor was this all: iron slit, or hammered into rods, 
pr^tron drawn down, or hammered, less than three-tjuarters of an inch
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square, was made to pay a duty at the rate of ^20 per ton ; wrought 
iron, not otherwise enumerated, was taxed with a payment of ^50 for 
every ^100 worth imported; and Steel, or manufactures of Steel, were 
similarly loaded with a fifty per cent. duty.”

Mr. James Mavor, the present Professor of Political Science in the 

University of Toronto, quoting ftom Conrad’s Handworterbuch der 

Staats Wissenchafter, Vol. III., page 45, and also from various other 

authorities, gives the following data in regard to the duties imposed at 

various times by Great Britain, in the interest of her iron industry. '

“The duty imposed on pig iron in 1787 was 67/2 per ton. Duty 
increased 1819 to 130/- per ton on pig iron. Duty raised 1825 by 10/- 
per ton. Duty altered 1842, 25% ad valorem on pig iron. Duty 
abolished 1845.

“ Duty on manufactured iron altered 1845, T5% on manufactured 
iron and Steel, this subsequently reduced to 10%. Duty on iron whollv 
abolished 1860.”

Among other measures quoted by this authorityare special rates for 

carrying coals to iron works, embodied in the earlier railway acts.

The period of protection by high customs duties extended from 

1787 until t 860, giving to the iron industry protection of a permanent 
character for upwards of 73 years.

The restrictive measures cited, although they were in many cases 

harsh, undoubtedly resulted in building up an industry of great value f 

not only to Great Britain, but to the world at large.

United States.

Great as has been the progress made in the iron Industries of Great 

Britain, still more marvellous has been that of the United States, 

especially when we consider that the development of the American iron 

industry has been made very largely within the past thirty years, and a 

full consideration of the facts will show that this rapid growth has been 

due almost altogether to the fact that during that thirty years the Gov- 

, ernment of the United States has stood firmly by the policy of pro
tection to the native industry, and that the greatest progress was undoubt

edly made when the protection was at its highest point.

The first attempt to establish iron works in the United States 

made in 1619, the works heing located at Falling Creek, a tributary 

from the James River, in Virginia. This was unsuccessful, but during 

the i8th century Virginia became quite prominent in the manufac(ure 

of iron.
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glit In 1643 »n i ron works was started in the Province of Massachusetts 

Bay, which claims to be the first successful iron works established in 

America

for

Sfeveral other forges were erected at various points throughout 

New England,xin all cases the fuel used being charcoal.

In the State of New York the first iron works would
the
3er seem to have

been erected in 174W1 Ancrum Creek, Columbia County, close to the 

Hudson River. Thia furnace 

Maurice forge erected A. U.

In 1800 the celebratcd Champlain iron district was developed, and 

in 1801 the first iron works in the district were built. As in New 

England, so in Neji York and throughout the United States 

only fuel used at this period.

New Jersey saw her first iron furnace in 1676, and Pennsylvania, 

the greatest prodycer of all the States, saw the inauguration of the 

industry under the able administration of VVm. Penn in

was contemporary with our own St.at
1752.
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ity
charcoal

was theed

Hy
4-

for 1716, the iron
produced by one Thomas Rutter Smith, who lived not far from German 

Town, being sait| to have proved equal to the best Swedes iron.

In 1728 thére were four furnaces in blast in Pennsylvania, ånd from 

that date forward the iron industry of the State

Space prevents a more minute description of the difficulties exper- 

ienced and overcome hy the pioneer furnacemen of the United States.

Corning down to more modern days, the following sfetistics, dating 

from 1854 to 1890, will
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to show the magnificent development of 
the American iron industry, under the proteclive tariff shown in the list.

serve
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PRODUCTION OF PIG IRON IN THE UNITED

Net tons of 2,000 pountls.

SS, STATES FROM 1854 TO 1890.
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production OF hg iron—(Coutinuei.)

62

0

il
Anlhracite 
and mixed 
Anlhracite 
and Coke.

Coke and 

Bituminous.
IDuty on Pig Iron 

ofall Kinds.

il%1860.
1861.
1862.
1863.
1864.
1865.
1866.
1867.
1868.

278,331 
195,278 
186,660 
212,00 5 

241,853 
262,342 
332,580 
344,341 
370,000 
392,150
365,000
385,060
5°°l5S7
577,620
576.557 
410,990 
308,649
317.843 
293,399 
358,873
537.558 
638,838 
697,906 
571,726 
458,418
399.844 
459,557 
578,183 
598,789 
644,300 
703,522

5'9,2't
409,229
47°,3'5
577.638 
684,018 
479,558 
749,367
798.638 
893,000 
97M50 
930,000 
956,608

1,369,812 
1,312,754 
1,202,144 

908,046 
794,578 
934,797 

1,092,870
',273,024
1,807,651
1,734,462
2,042,138
1,885,596

.1,586,453
1,454,39°
2,099,597
2,338,389
1,925,729
1,920,354
2,448,781

d122,2
127,037
130,687
157,961
210,125
189,682
268,396'
318,647
340,000
553,341
570,000
57°,ooo
984,159
977,904
910,712
947,545
990,009

1,061,945
1,191,092
1,438,978
1,950,205
2,268,264
2,438,078
2,689,650
2,544,742
2.675.635
3,806,174
4.270.635 
4,743,989 
5,951,425 
7,154,725

919,77° 
731,544 
787,662 
947,604 

1,135,996 
9)1,582 900

',350,343 9-9°
1,461,626 9.00
1,603,000 9,00
1,916,641 9.00
1,865,000 .9,00 
1,911,608 .7.90
2,854,558 7-oo
2,868,278 
2,689,413 6.30
2,266,581 
2,093,236 
2,314,585
2,577,36i 
3,070,875 
4,295,4'4
4,641,564
5,178,122
5,'46,972
4,589,613 6.27
4,529,86g 6.72
-6,365,328 6.72
7,187,206 6.7.2
7,268,507 6.72
81516,079 6.72

10,307,028 6.72

24 per cent 
24 “

$6.00 per .ton. 
6.00 1,1
6.00 ‘1 .
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In an able artide, “ From Mine to Furnace,” Mri John Birkinbine, 

Past President, Ain. Inst. M. E., recently said: “The following remarks 

ernin^ the progress of the pig iron industry, and a prophecy as to its 
future, appeared in Vol. XV. of the tenth census, that of 1880, which is 

presented here to show how much more rapidly the industry has devel-
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The Canadian Iron Industry. 63
„ °Pe^ t han was then anticipated would be the caseeight years agp, wheii 

it was written. '
, . ?n ^66 the United States had reached the prpduction of G rea t 

britain m 1835, that to say, she was then 31 years behind the latter 
country. In r 88 4 she was about 21 years behind England, and at the 
same rate of mprease for both couhtries the United States will be about 
*5 years behind England in the year 1900, and will reach and pass Her 
in 1930. The production of pig-iron of each country for that year, as 
determined from the equarion of their respectivé curves, being a little 
over thirty million tons.’

‘ Ihe facts are that in 1890 the United States passed, and has since 
that time led Great Britain as a producer of pig iron.”

In «^jpper read af a meeting of the American'Institute pf Mining 
Engineers, in October, 1890, by its.then President, Hon. Abram S. 
Hewitt, he showed a comparåtive rate of increase in populatioh and pig- 

‘ iron production in the United States for six decades, and brought out 
the striking conclusion that the production of pig-iron has always in- 

, creased more rapidly than the population, and that the ratlo 
increasing one.

at

in.

is an

Between 1830 and 1860 the production of iron increased twice as • 
fast as the populStion. Between 1860 and 1890 it increased four times 
as rapidly, in reality over-four times, thus proving that the national 
wealth contiriues to grow from decade to decade, at a rate of accelera
tion of Which the world affords no prévious example.

Inasmuch as during all this time the United States have imported 
iron in addition to their native^duetion, it follows that the 
psgjjer capita has hl so ineredsed

consump-
rapidly than the population.

In 1855, according t^careful calculations made by Mr. Rirkinbine, 
the United States was

-Z'
more

consuming iron at the rate of 117 lbs. per head, 
whereås in 1890 the conshmption had increased to rather more that) 300 
lbs. per.head, the whole of which, for the first time in the history of the 
country, was being produced within American horders.

Mr. Birkinbine, in speaking of the present, and future of the iron 
industry, deplores the faet that part of the development has been brought 
about by real estgte speculations, which he rightly conjectures will 
a restricting influence in the 
that:

exert
future. He is however of the opinion

“ If political action does not disturb the industry, or if labor troubles 
do not seriously interfere with the development, there seems to be noI-

■■
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and
sent<

re-son for expecting that the pig-iron industry will remain dormant, but 
we iÅy rather look for a nearly steady growth, which at the expiration 
of 25 years will probably make the annual requirements of the United 
States in pig iron, or its equivalent, amount to between twenty and 
twenty-five million gross tons.”

'Vhese figures Mr. Birkinbine States are the result of a careful stpdy 
/ 0f statistics, taken in connection with an intimate knowledge of the pre- 

of development, and a personal acquaintance with the possi- 
bilities of various portions of the country. He says:

“There will be tirnes of depression like the present, preceded and 
followed by others of unusual activity, but we may.confidently look for
ward to a material advance, perhaps greater than estimated, but certainly 
much raore pronounced t han was believed possible ten years ago.

that
Prov
comt
tariff

sent State

West
total

!
IRON ORE.

The following figures taken from the “ Report of Mineral Industries 
in the United States,” at the uth census, 1890, will give some idea of 
the magnitude of the iron industry of the United States.

In 1889 the production of iron ore in the United States, including 
red hematite, magnetite, brown hematite and carbonate, amounted to 
14,518,041 gross tons, of a total value of $33>35'i978'

The total Capital invested in the ore mines in the same year is given 
as $109,766,199. This is all expended within the country on the native

Cuba,

the fa 
attenti

j

I11 addition to this, iron ore was imported in the same year from 
foreign cotintries to the extent of 853,573 tons, valued at $1,852,392.

With reference to foreign ore imported into the United States, .Mr. 
Birkinbine in his “ Production of Iron Öre,” 1892, says

“ While the United States has large deposits of iron ore of all kinds, 
widely distributed throughout the various States and Territories, still the 
low rates of wages in foreign countries, and cheap water transportation 
rates, have admitted considerable quantities of iron ore into this country, 
in spite of a specific duty of 75 cts. per ton, which is collected on all 
iron ore imported. In the year ending December 31st, 1892, iron 
to the amount of 806,585 long tons, valued at $i,795>^44> or $2i23 Per 
tori was thus imported. All of this iron, however, is consumed near the 
ports ol entry, and much of the ore entering the port of Baltimore is 
unloaded direct from the vessels to the stock piles. This is also the 
case with one Pennsylvania furnace.”

All the iron ore imported from Cuba is taken from the mines oper
ated by American companies. Until 1892, but one company was mining

T
excellc
posses:
rivallec
Mich.,

T
which 
handlii 
a very 
road n 
import;

ore

*

TI
railroac
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and shipping ore from Cuba, but last year a second enterpriseit, but 
iration 
Jnited 
y and

was repre-
' sented by actual shipments, and 1893 is expected to add at least one 

more active Corporation to the list of Cuban mines.
It is significant, in looking ovcr the list of imports for 1889, to find 

that whereas Cuba supplied 243,255 tons, of a value of $535,524, the 
Provinces of Quebec, Ontario, Manitoba and the North-West Territories 
combined, supplied (be it remembered under cqual conditions as to the 
tariff), ouly 4,091 tons, of a total value of $10,697.

Again in 1892, statistics show that whereas Cuba supplied

stydy 
te pre-

id and 
ok for- 
rtainly

307,H5
tons, valued at $618,222, Quebec, Ontario, Manitoba and the North
west Territories supplied only 8,606 tons, British Columbia 
total export for all Canada of 11,355 tons, valued at $27,340.

Spain was the largest supplier of

2,749, a

in 1889, send ing 298,568
tons, ofa value of $621,481.

These statistics prove that up to the present ti me Ca na dians have 
fourid it impossible to compete successfully against the negro la bor of 
Cuba, and the cheap labor of Spain in supplying iron ore to the American 
market. The question Canadians have to ask i-s whether under uniform 
free trade Canada can hope to improve her position as against her 
Cuban and Spanish competitors. This seems highly improbable. All 
the facts point to one conclusion, viz., that Canadians must tum their 
attention to smelting their own ore for the home market.

lustries 
dea of

;luding 
ited to

s given 
: native

ar from 
,392. 
:es, Mr.

KyUIPMENT AND SHIPPING FACILITIES.

The equipment ot the American mines and furnaces surpasses in 
excellence that of any of the European nations, and the facilities they 
possess for cheap transportation of ore from mine to furnace is 
rivalled. The shipping docks ,
Mich., are worthy of special notice.

These docks haVe been constructed at a heavy cost by the rEilways 
which penetrate the interiör, for the special purpose of facilitating the 
handling of Lake Superior 

very striking example of the foresight and enterprise of American rail- 
road men, who perhaps more than any other class, realize the national 
importance of the iron industry.

These terminal facilities consist of shipping docks, with elevated 

35 t0 47-5 feet above water level. By means of

1 kinds, 
still the 
ortation 
:ountry

at Marquette, I/Anse, and St. Ignace, ^

allon
iron ore 
(.23 per 
lear the 
imore is 
ilso the

at the minimum of cost, and they furnish
a

es oper- 
i mining railroad tracks from
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drop bottom s thc ore is dumped from the cars into pockets, thence to 
be discharged at will by means of iron chutes let down into the vesseVs 
hold. By this system the ore is rarely, if ever, handled, from the time it 
leaves the mine until it reaches lower lake ports.

1 he total investmcnt for docks, specially equipped for handling and 
shipping iron ore is placed, by so good an authority as Mr. Birkinbine, 
at approximately $4,000,000 in the year 1889.

RECEIVING DOCKS.

Of equal importance is ttie system of receiving docks, specially 
erected for the purpose of handling ore to blast furnaces, or at points 
from which railroads radiate to blast furnaces.

These docks are of various typés, generally furnished with swing 
boom derricks operated by steam power. By means of these derricks 
iron buckets are lowered into the holds of the vessels. After being filled 
with ore hy the navvies the buckets are raised again, and swung to the 
point where the ore is to be deposited, or if for distant points, into 
hoppers, thence to be discharged into cars. The buckets dump auto- 
matically at the point desired, and return to the hold without detaching 
from the machinery.

It is estimated that the Capital invested for receiving docks fully 
equals that mentioned for shipping docks, and that one such receiving 
dock alone costs, equipped, fully $800,

The investment, although largc, is well spent, for by means of these 
facilities it has been found possible to handle quantities of ore, which 
could not have been moved in any other way, while the cost of handling 
has been reduced to a minimum.

Mr. Birkinbine gives the following data as to the cost of handling 
ore by the new system of receiving docks.

“ The expense of shovelling ore into buckets in the holds of vessels 
varies from 10 to 15 cts. per long ton, the rate being controlled by 
stevedores, whjje with the improved apparatus at some of the docks, this 
ore in buckets is lifted from the vessel, carried back 350 feet, and 
dumped, at a total cost, including labor, wear and tear, interest, fuel 
accounts reported, of from 1 to 1.5 cts. per ton.

“ With 21 men in the hold of a vessel carrying 2,000 long tons of 
iron ore, the entire cargo has been stocked in 17 hours. Other instances
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are mentioned where with 28 men 2,200 long tons were similarly handled 
in.15 hours, and 2,100 long tons wcre handled hy 18 men in 17 hours.

“ In using these improved apparatuses in loading from stock piles 
to railroad cars, it is not uncommon to have a gang of men shovelling 
into buckets, and loading the ore 011 cars at the rate of 8 or 9 tons per 
man per hour."

In addition to these unrivalled facilities for economical handling of 
raw material, the American furnaceman works under most advantageous 
circumstances with regard to the large output of his furnace.

As an example, one of the furnaces in connection with the Edgar 
pson Steel Works, of Pennsylvania, rccently produced the remark

able output for a single day of 623 tons of iron. In a week one furnace 
stack in connection with this company produced 3,203 gross tons, and 
in a month one stack produced 12,800 gross tons. That is, in one 
month, one of these furnaces produced fully as much as twenty-five 

years ago would have been tumed out in a ycar, from the best and 
largest of the American hlast furnaces.

With such splendid facilities for economical working, with ample 
Capital, and niany other benelits accruing from a long continued policy 
of protection; the American iron industry stands t*day in a perfectly 
safe position, the trade (aside from the ordinary periods of depression 
comnton to all Industries) bound to inerease in volume, the whole future 
of the industry linked with the life of the nation.

CONTINENTAL STATES.
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Following the example of Great Britain and the United States, 
France, Belgium, Germany, and other Continental States established, and 
still maintain, high protective duties with most beneficial results in 

• branches of the iron industry.
Germany\s case is especially worthy of mention.
On the 1 ith May, 1882, Bismarck, in a speech before the German 

Reichstag, said :

ng

ng
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The success of the United States in material development is the 
most nlustrious of modern ti me. The American nation has not only 
successfully borne and suppressed the most gigantic and expensive war 
111 all history, but immediately afterwards disbanded its army, found 
employment for all its soldiers and marines, paid off most of its debt, 
gave labor to all the (inemployed of Europé, as fast as they could arrive 
within its temtories, and still by a system of taxation so indirect as not
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lel
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Ir/Öri1 > felt: B“a™«‘s V delibcrate juignuni ■
■ Irns Ilr!Pthn \rf im‘V •%"***" ils ofiroidive

• ;, Ä5S:,,"1SSStf"-'"'’ ■
Bismarck ggveto Germany a proteqtjvé policy with something of 

;• permanent charaeter, and theVesult has been the buildlng uprof tfgVeat
, „ national industry In that:country.

In 1834 Germany anti ■ Luxqmburg, influded in. the Zollveady, ' 
produced dhly 116,000 mefric tons (2,204 Ibs.) of pig-iron. In ,88^ '
Germany and the. Grand tiuchy of Luxemburg produced. '2,914'poo 
metnc. tor (2,204 Ibs.) In 1890 the production had ihcreased to’ i

is neces-

a 4.

- ;«■
- . nd lignite. ,

illustration sbowing Germany’s progfeW in the manufacture.. 
of basic Steel, in 1890 England producéä 503,400 tons of basic Steel, 
jermany, Luxemburg and Au^ttia produced 1,695,47:2 tons.

• .. “ CanAda.

.v
As an

i

Canada’s “ natural fitness ” fof the’ successful establishment of the 
iron industry is beytind question.

t
• 1 i

1 hl\arnest -»ork performed by the Geological Survey of Canada, 
and by pnVate prospectors, has well established the fact that thrqugh 
a very large part of her vast territory (three and a half millions of square 
miles m extern)1 she is rich in iron ores of almost every variety known 
to metallurgy. *

out

.1

Commencing at the Atlantic seaboard, Canada can claim m s
ii

CAPE BRETON
Extensivedeposits 

*side by side with
s % browu hematite, magnetite and spathic o>es, lying 
cdM fields of great magnitude.

tl

c' NOVA SCOTIA.

1 lie limonite, specular and spathic clay iron stone and hematite , 
.of Pictou County, specular ore in Guysboro County. At Londonderry 
an immense vein of anchorite holding brown hematite.

I-
o
pBetween Tmro and Windsor numerous deposits of brown hematite 

often highly mangatjjerous.
A range of ferro-ferous strata extending from' Digby (o Windsqn, 

cmbracing red hematite and magnetite of Nictaux and Clementsport. S(

P'

Q,
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, ■ Throughout the whole of this district mineral, fuel and flu 
in close pröximity to the iron mines, affording exceptional facilities for

» . ."vr

69
..... Ä

xes occur

economic furnace practice.
4. NEW BRUNSWICK. - ‘

Magnetic and bog ores, wifh coai fiélds at. Grand Lake and else- 
where, and a plenfiful supply of hard wood for dharcpal fiurpdss#."" ' - 

QUEBÉC.

1 he bog and lake ores of this ptovince are probably the most ex- 
tensive deposits of a like nature in the world, The oré-bearing 
extends frotn the horders of Ontario, in the west, to Gaspé in the east, 
and on the other hand from the Eastern TownsbipS to the Laurentian 
range <j£ mountains, embracing the historical Three Rivers ore district.

. Go°d deposits of magnetic ores are found throughout the province, •" 
dspecially in the vicinity of Sherbrooke, Leeds, Sutton, g t. Jerome, and 
in Pontiac Cöunty. . 0

An. inexhaustible growth of hard wood, suitable for the manufacture 
of charcoal is everywhere found in close proximity to the iron deposits/ 
IJmestone for flux is niost abundant throughout the province.

ONTARIO.

A

area

Sv

Vast deposits of ore exist throughout Ontario,' from the Ottawa 
Valley to the head of Lake Superior.

The ore is of many varieties, magnetic, red hematite, limonite, v », 
specular, and occasionally bog ores, all more or less rich in metallic 
iron. . ' , • - " " ( - J

Al the recent World’s Fair in" Chicago, Ontario exhibited 
thaW'120 samples of iron

no less ’
taken from her various mines, all these 

samples averaging 60% and over in metallic iron, and many of them ex- 
ceptionaliy free from impuritiés. Most notable among the localities 
sending exhibits wpre

ore

the Ottawa Valley, including I^anark, and the 
Kingston and Pembroke districts, Madoc and other points in^he County 
of Hastings, Haliburton, Coehill, and other locations in the County of 
Peterboro’, East Algomä, Thunder Bay District, including Atak-Okan 

u range.
In the matter of fuel, Ontario, like her sister province, Quebec, pos- 

most extensive forests of hard wood, admirably suited for the 
production of charcoal. ■

She is also rich in fluxes. e v
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MAN1T0BA.

Deposits of magnetic and bog 
abundant growth of hard wood suitable for 
the mines.

7°

I.ake Winnipeg, with an 
charcoal in the vicinity of

ores on
:

, ilRITISH COLUMBIA.

While the Work of exploration has necessarily been limitcd, yet the 
rfiagnetic ore deposits at Texada Island and Cherry Creck Hluff 
already fairly well proved by actual work,, The- ore from these 
has found a niarket at Tacoma, Wash, U.S.,

British Colombia is very rich in both'coal and wood, the output of 
hercoihenes at Nanaimo, Wellington .and Comox showing a steady in 
crease tn tonnage. ’

■ mines
I

-
Raw Material.I

hi le in the actual work of provjng and developing her mines 
Unada has up to the present accomplished eomparatively little; yct the 
careful prelmnnary exploration? alreädy rcferred to make ,t most evident 
that nv raw materials Nature has unquestionably endowed Canada with 
everything necessary to succeus.

t

Market.

.Satisficd as to the possession. of raw materials, the next most im

“dUr i0'‘ f0r Canadi?"S iS a -he finjshed prod^ 2 'acts and figures go to prove that for many years to come Canada's
■" *“•i'- * * »>

uses tp-day upwards of 
°n a population of say 

raeans, roughly speaking, an annual consumption of 600 - 
°0°net ton, In his report of the Bureau of Mines of Ontario for 
‘I9.2’ Mr- ArCh- B'Ue CStimates the consumption to equal (after making

slt) av 6K=r,CC 7 "T ” P''g ir°n lnt0 finishcd W» andteel) say, 604,25a tons for ,89.-92. To better realize the accuracy of 
hese figures, ,t must be remembered, for instance, that Canada po 

to-day not less than 15,000 miles of railway, standing kigh 
nations in this particular regard. When hcr 
linets laid with standard 72 lbs. rails (the 
have, at 113 tons per rnile, in

1

According to the best authorities, Canada 
250 lhs- of the products of iron per capita.1 This 
five millions

ssesses 
among the 

15,000 miles of railway 
rail of the future) she will 

nd figures, 1,500,000 tons of Steel rails,rou

fe
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The average life of a rail is 15 years, therefore renewals are being made 
continually, and as a malier of fact the Dominion is using in this de- 
partment alone, 100,000 tons of the product of iron annually.

During the past ycar one of our great transcontinental lines alone 
imported 36,000 tons of Steel rails.

The Canadian railway companies, if they follow the example of 
their American rivals, will heartily su|)port the production of Steel rails 
from Canadian ore by Canadian labor. The revenue to he obtained 
from the carriage of raw materials to the furnace, and of the finished 
product to the market, as well as through an inereased passenger traffic, 
will more than compensatc for the extra price they wilL be called 
to pay for rail equipment during the first few years of the industry.

All the rails used in Canada to-day are of foreign make.
As a further illustration, the Rolling Mills at Montreal, Hamilton, 

Swansea, New Glasgow, N.S., and clsewherc, are producing annually, at 
a fair esti mate, 80,000 tons of the produets of iron, Unfortunately, the 

material for this great output is very largely foreign, although there 
is no good reason why within the next few years every ton of this should •> 
not be supplied by Canadian labor from Canadian 

Our iron-founders use annually about 80,000 tons of pig iron in cast- 
ings such as stoves, agrieultural implements and machinery of all 
classes, one half only of the material used in this class of work being 
the production of Canadian furnaces.

Aside from thesc leading lines the eountry consumes each year a 
large quantity of such produets of iron as hand and hoop-iron, special 
quality bar-iron, Steel hoiler plates, Steel sheets, sheet iron, Chain 
cables, slabs, blooms, bridge and structural iron, railway fish-plates, 
rolled beams, nail and spike rods, wire, locomotive tires, iron and Steel 
for ships, Steel ingöts, bars, and other forms of iron too 
mention, but almost wholly the product of foreign labor.

In railways and shipping, Canada pretty well holds her own, pro-* 
portionately to population, with either Great Britain or the United 
States.

of

if
upon

ore.

numerous to

Possessed of the necesiary raw materials, and reasonably protecting 
her own home market, there is no reason why she should not, in propor
tion to her population, hold an ecjually prominent position in her iron 
Industries,

'
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year .737.1 h,s was followed at various periods by the erection of iron

*“'• - *■p- - —«- *.
I' urnace Falls, Normondale, Marmora, 

the frovince of Ontario.
Madoc and Houghton, in

Woodstock, in New lirunswick.
Moose River, Nictaux and Bloomfield, in Nova Scotia.
In course of time each and every one of these enterprises had to“1“"«- *» .r
In addition to the difficulty of competing with the more advanced 

Industries of other countries, Canadian pioneer. furnacemen labored 
under many grave disadvantages. The recerds in every instance speak 
of s„ml, outputs lack of Capital, lack of slfyping facilities, mismanage- 
ment good and suffiaent reasons in any country, or in any branch of 
industry, for ultimate failure.

V

In not a single case has it been shown that lack of 
-necessitated the closing down of a Canadian furnace. 
almost absolute want of

raw material 
It is true that an

=:=,?3E™--
the easy shipping facilities afforded through the 
in operation all over the

removed by 
net-work of railways

and sn, d-, , C0Untry’ n0t t0 sPeak 0( ‘he perfect waterways
and splend.d system ofcanals now possessed by tbe Dominion

Passmg over the pioneer stage, we come to pethaps the most 
important epoch m the history of the iron industry in Canada, viz„ ,he 
ntrodnction of the protective tariff on iron, which came into force in 
1887. Thp tariff as then framed and still in force, was based upon the 
American tanff of import duties on iron and Steel and thcir products in 
the proportion of abqut two-thirds of the said American tariff, and 
questionably the Dominion government designed the tariff with a view 
to protecting „alm Canadian labor against thecheaper laborof Europé 
and the better equipment bf. the United States. It was evidently the 
intention of the Government in doing thisto afford at least approximately 

- labor in whatever branch of the industry

1
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I
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iian equal fatio of protection to

1

■



t
The C anadian Iron Industry. 73

it was employed, as this is the system upon which the American tariff is 
undouhtedly based, and the only system possible of complete

Unfortunately the Dominion Government made one mistake, viz., 
the admission of wrought scrap iron, as the raw material for the 
facture of bar-iron, at a less rate of duty than puddled bars, blooms, and 
billets, with which it came into competition. This exception is, 
Charles Tupper once said, “ the one blot ” on the tariff, for it has 
since deprived Canadian furnacemen of a home market for their forge 
iron, a class of iron which in the order of things they must necessarily 
produce from time to time, and which should be used by the Canadian 
rolling-mill men as their raw material for bar-iron, either in the shape of 
.»uddled bars, or soft Steel billets as the trade may demand.

The admission of

success.

manu- •

as Sir
ever

%

scrap iron at a low rate of duty has resulted in 
First, it has retarded the progress of the manufacture of pig 

tron from Canadian ores, inasmuch as the iron masters cannot afford to 
produce puddled bars or Steel billets at competitive prices with cheap 
wrought scrap. Secondly, it has caused the Canadian rolling-mill pro- 
prietors to make investments in special plant for the manipulation of 
scrap, and brought about a condition of affairs in the rolling-mill busi- 
ness that will be greatly disturbed by any sudden change in the tariff 
with regard to the admission of wrought

It is the plain duty oj the Government to rectify the mistake it has 

made, but to do so with due regard to the vested interests ofall 
of the industry.

two evils.

sections

This may be done in several ways, for instanct, by naming a definite 
date, say 'within from three to five years, when wrought scrap, the 
present raw material for Canadian bar-iron, shall be placed at the same 
rate of duty as puddled bars or Steel billets with which it comes into 
competition, and that in the meantinte a sufficient hounty be granted, 
either to the rolling-mill companies on such iron and Steel as they maj 
produce from the products of Canadian blast furnaces, or to the blast 
furnace companies direct, as an inducement to them to produce Steel | 
billets and puddled bars, so that they may shortly be in a position to 1 
supply the milis (at a reasonable living profit to themselves) with all the ? / 
raw material necessary for the manufacture of bars and other finished 
iron.
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It is not improbable but that a comprehensive arrangement onsome 
such Imes would result in the rolling-mill companies considering the 
questmn of gomg into blast furnace work on their own account, with 
most benefical results to the whole Dominion, or they may adopt the 
course of erecting plant for the manufacture of Steel billets and puddled 
bars from Canadian pig-iron.
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In the face of many difficulties the pig-i- _ industry has continued 

to make creditable pmgress sinee .887, and especially has this bcen the 
within the past two years.
At the close of the calendar year 1891, the total production of pig- 

iron in Canada was only 23,891 tons. Within 18 months, that is to say, 
at the close of the fiscal yeaM892, the output had increased to about 
5 .,oo0 tons for twelve months, a gain of upwards of 1,0%. Sixty thousand 
tons will be a fair estimate of the output to the close of the present flsca, 
year. 1

tc

C;
The following will show the furnaces 

and output
in blast, with capacitynow

LONDONDERRY IRON CO., LONDONDERRY, N.S. 

Description of Plant, with Capacity.

Thirty-six thousand acres free-hold land.
Ore mines, yield from 50,000 tq 70,000 gross tons. 
l.imestone mines, yield from 12,000 to 15,000 gross tons. 
Railways—about 12 miles, company’s

th
ofown property.

-Two Blast Furnaces—Capacity about 40,000 gross tons. 
One Rolling Mill—Silent, capacity about 8,000 gross tons. 
One pipe foundry-Silent, capacity about 5,000 gross tons. 
Number of men employed—about 350.
Maximum number which has been employed when 

departments full, 807,

en
to

foi
running all 1

Make of pig iron—1892—28,052 net tons. 
Ore charged (partly bought)—64,430 net tons. 
Coke charged—41,006 net tons.
Coal charged (all bought)—1,740 net tons. 
Flux—14,907 net tons.

stej
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The Londonderry Co. purchase from outside sources a very large 
proportion of their ore and coke. It is therefore altogether fair to credit 
Ihem witli the hands employed in the production of this material, in all 
some 450 men. This gives a total at the present timeof 800 employees 
connected directly and indirectly with the operations of the London
derry Co.

THE NSW GLASGOW IRON, COAI, AND RAILWAY CO., FZRRONA, PICTOU 

COUNTY, N. S.

Ore mines—Limonite and Hematite, yielding 60,000 
tons per annum.

Coal mines.
Limestone quarries.
Railways The property of the Company, ahout 13 miles in length, 

connecting the furnace with the mines.
One blast furnace—65 ft. high, bosh 25 ft. 6 in., hearth 9 ft. 6 in. 

Capacity 100 tons per day.
Battery ol Coppeé kilns.
Number of men employed—425.
Iron produced in 1893, for nine months ca*fipaign—22,500 net tons. 
Ore—about 50,000 net tons.
Coke—30,000 net tons.
Flux—13,000 net tons.

The company purchase all the coal required for the operations of 
Last year they bought, washed and consumed 90,000 tons 

of coal. It is only fair to credit the industry with tfie men steadily 
employed io the fuel department, viz., 150 men and 50 boys, giving a 
total average of 625 employees in connection with the Ferrona works.

AU ied with this .company, and as an important consumer of its 
forge iron, is the

>‘ '

NOVA SC0T1A.STEEL AND FORGE CO,, LTD., OF NEW GLASGOW,

The following descriptions will show the great importance of this 
Steel industry:—

The plant consists of:
Two Siemens melting furnaces, 20 tons capacity each.
Three gas heating furnaces,
Five reverberatory heating furnaces.
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Twenty-six inch reversing cogging milis with train of live rolls. 
Heavy vertical hot billet shears with live rolls.
One 20 inch plate mill. '
One 16 inch bar mill.
One 12 inch bar mill.
One 9 inch guide mill.
Ten pairs shears, 40. tons and smaller.
One 5 ton steam hammer, with 15 ton hydraulic 
Four smaller steam hammerS.'i

Machine shop 175 ft. x 75 ft. with 30 ton travelling crane command- 
ing whffle shop, equipped with 24 inch slotter, 6 drills,"(one a 9 ft. radial, 
5 inch spindle) 9 lathes, 
and 8 inch x 10

of which will take in 50 inch over carriage, 
inch in the gap, will take 37 feet between centres, small 

shapers, etc. Power is supplied by some 50 steam and 10 hydraulic 
cylinders. Entire works

one

lighted by are and incandescent light plant. • 
Output 100 tons of Steel ingöts per day, all of which is worked up 

into bars, sheets, axles and other forgings.
Over 97,000 axles of this company’s make were supplied to Can 

adian raiiways.

I

This company employed in 1S93 an average of 425 men at the 
works, and expended in wages to this staff $185,47,. Aside from this 
they should be eredited with the labor necessary to mine and raise the 

“ average quantity of coal required per day, in all one hundred men, giv- 
ing a total of 550 men cqnnected with the Nova Scotia Steel and Fort-e 
Co. I.td.

1
J
i

f (The company consumed 36, tons of coal in 1893.
It may be mentioned also that they påid in 1893 for freights, inwards 

and outwards, $86,667.61. e

■
THE PICTOU CHARCOAL IRON CO. LTD. 1<BRIDGEVILLE, N.S.

Ore Mines—Brown hematitivmd limonite in the immediate.vicin" 
ity of the mrnace. /

S
e
AWooiSupply—The company Controls 8,500 aeres of hard wood ' 

lands, yielding principally yellow bireh, beech and maple. This land is 
situated 15 miles from the furnace.

One Blast Furnace 55 feet high, u feet bosh, built of red brick. 
Capacity 5,000 tons charcoai iron per annurn

I
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Charcoal Ki/ns—19 Beehive kilns, capacity 50 cords each.
This company has barely commenced operation. So far only 700 

tons of i ron have been produced. Working full blast however it will 
give employment to 300 men in the woods, mines, and at the furnace.

JOHN MCDOUGALL AND CO., DRUMMONDVII.LE, QUE.

Ores—Bog ores secured within a radius of 12 miles of Drummond-

77

ville.
Charcoal Fuel—Soft wood, principally balsam and spruce, secured 

in pfactically the same district as the ores.
Two Furfiace .Storij—Both built of stone, 35 feet high. Capacity 

about 6 tons per day each ; 200 men employed.
At present the whole of the output is used in the manufacture of 

wheels at the company’s works in Montreal. The campaign is there- 
fore largely regulated by the requirements of the car wheel department

THE CANADA IRON FURNACE CO., LTD., RADNOR FORGES, 

CHAMPLAIN, P.Q

Ores Bog and Lake. The company control 100,000 acres of 
bearing lands in the districtå of St. Maurice, Three Rivers, Vaudreuil, 
Joliette, St. Ambrose de Kildare, Point du Lac, Gentilly and Baconcour, 
including the important deposits of lake ores at Lac-a la-Tortue and Lac- 
au-Sable, which the company hold in fee simple. Also ipagnetic iron 
mines at Sherbrooke, St. Jerorne and other points in the Province of 
Quebec.

Wood Supply—Free-hold and royalty rights on hard wood lands 
extending throughout the country north of Radnor Forges.

The supply of wood is practically inexhaustible. The company’s 
location at Grandes Piles securing to them practically the “key” of the 
St. Maurice River, and the control of most valuable hard wood lands 
either bank of the river for seven miles of the navigable waters of the St.' 
Maurice. The wood is principally hard maple, birch and beech.

Charcoal Kilns.—A battery of 11, kilns on the furnace property at 
Radnor Forges, capacity 55 cords each.

A battery of 14 kilns at Grandes Piles, capacity 55 cords each. 
Charcoal also made in pits in the Swedish manner.

m

\ \
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J

Railways-A railway line from l-iles Hranch, 
furnace. This together with switches is 

property of the company.

in.1
: C. 1*. Ky., to the 

thrce miles in extern, all the
tht
fut

i

Car IVheet Shaf—Located at Three Hi
‘ , f77-Iron shell. heigh, 4=ft., bosh 9 ft. diameter. Crucible

Wheel" /r’ Tt d°Wn fSenCaSed 3nd -'«•» RusselVheel and Foundry Co. water jacket The furnace is complete with all

modern accessones. Hot blast stove, Druminond 

water power, New Weimer blowing. engirte, also 
plant, blowing engines, stearn and force 

moment should the

of'•'is.

en
thi

ha

nopattern. Steam and
tracomplete auxiliary 

pumps ready for use at any 
permanent plant become disablpd,

Cafacity-40 tdns per day of high-class charcoal iron, »pecially 
■ adapted for the manufacture of chilled car wheels. '

This iron stands

i
da

tio

wf
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tion of the quantityof iron nanted, but also for sufficient stock 
for a largely increased

hii

far
lo provide

output during the present year, 1894,'
The average number of men employed is 650, with about 400 in

horses.

During the winter months when the company require to cut all the 
hard wood necessary for the yeads production of charcoal, and when 

they take dehvery of a great deal of the 
months,

tui
I’rore madc during the summer 

they ofteh find it necessary to employ a stafifof upwardl of 
men, with about 550 horses.

Of the large staff of men, at least three-quarters are drawn from the 

ranks of the farmers and habitants, and the operations 

them over a very large territory.

Politicians will do wcll

thi
860

Qi

Wl
carried on byare V Pr

lieto notice that each and pvery one of the 
J , located in rural districts, and that in a very

peeuhar degree the pig iron industry is one closely identified with the 

interests of the farmers.

Canadian blast furnaces na
mi

for

Pr<
tht
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The coke furnaces of Nova. Scotia draw a large proportion of their 
employees at mines and furnaces from the farming class. In many 
instances the farmers take work in the mines, while other rnembers of 
their families look after their agricultural interests. The charcoal iron 
furnace especially may well be classed as a farmers’ industry. For 
example, in the case of the Canada Iron Furnace Co. already cited, out 
of a staff of 850 men employed at the present time, 700 at least of the 
employees are farmers or habitants, who work for the company during 
the winter months and in their slack seasons, between seed time and 
harvest. These men find that the arduous work öf clearing their land is 
no longer unprofitable, a.-yiwhas bcen in the past, but that on the con- 
trary they are now able to derive a very good living from the earliest 
days of settlement by supplying wood to the charcoal kilns.

A not her ready source of emptoyment is the raisiijg of ore on por
tions of their own and neighboring lands, which would otherwise be 
wholly unproductive.

The successful re-eslablishment of the charcoal i ron industry at 
Radnor Forges has greatly improved the condition of the farmers of the 
historical Three Rivers district. They now find steady and profitable 
employment on their own land at all seasons, a steady market for their 
farm products, and ample work for their horses.

During thé present season the Canada Iron Furnace Co. are using 
in their camps and ore .fields upwards of 500 horses, 80 per cent. of 
which are the property of the farmers.

This close identity of interest between the farmer and the manufac- 
turer is also characteristic of the work done at Drummondville, in the 
Province of Quebec, and will no.douht prove equally true with regard to 
the operations of the Pictou Charcoal Iron Co. at Qridgeville, N. S.

It will be largely in the interest of the farmers of Ontario and 
Quebec if the charcoal iron industry is allowed to grow and prosper 
What has been possible in the case of Swéden is equally possible for the 
Provinces of Ontario and Quebec, where the raw material and the market 
lie side by side. In 1890 Sweden had in blast 154 charcoal iron fur
naces producing 456,102 metric tons, an iqdustry of which that nation 
may well be proud. The utilization of the hard and soft woods of 
forests, at present waste material, would.be of incalculable benefit to the 
provinces of Ontario and Quebec, and above all to the agriculturalists of 
these provinces.

j 79

1081

hin

the
the

)le
Kel
all
id

ry
iy

iy.
2r

g
:•

e

0

5
1
r

V

*é.Z



8o General Mining Association of Quebet.

Ne,t to the farming elaks therailways of Canada would perhaps be

e8o7heeStrga",erS bytheeStabliShm“t0f - -ron indus,ry th 
r u Government railway, the Intercolonial, i, is safe ,o say ,ha 
he combined operations of the Londonderry Iron Co the New (V 

ron, Coai and Raiiway Co., and the NovaL,^7
Piece of linepossessed

y argely due to the fact that every pound of raw material inwards tosrssr10 the—-
It is

I
givi
det
of |
Do
a fr

try,
of
Wi

quite plain that any policy that would 
iron industries will be sevfrely fett by the ra i I

Perhaps the greatest difficulty that has stood in the wåv of ,he 
advancement of the Canadian iron industry up ,o the present time h 
been the uncertainty of the tariff, and political cries of - Commercial 
Union,” Unrestricted Reciprocity,” ” Free Trade» and “ 

have served to frighten capitalists, so that Canadian iron 
Have found it very difficult to obtain investors 
of the work on

serve to cripple these Caiways

tioi
age

Tariff’
masters

a proper hasis. When the dimc^T*  ̂

it is remarkable that the industry has reached
The United States at the present time presents an example of what 

certainty, regarding tariff changes will do. Durim, ,h„ ,
business has been completely demoralized in the iron ' S'X m°nt S 

repubhc by the fear ofa possible change in the duties 
he fact that both parties in Congress are known ,o be more or less pro

wh reä‘s inclnaT "r ^ bei"S »ne of degme,

- *ääsz srr res: r i

considerecj 
its present stage.even

at ;

trade of the 
s. This in face of

wil

i
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With such a nucleus as the e,isting establishments afford, with 
ted auppl.es of raw material, and possessing the best of all markets 
home market the Canadian iron industry cannot fail tn a 

rap.dly and safe.y, probably as in .he case of the United States

pat
un-

much of
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laps be 
In the 

ay that 
lasgow 
je Co.,

more rapidly than the population, if only the Government of Canada will 
establish confidence in the minds of capitalists by, in some manner, 
giving a degree of permanency to the present protective tariff. Minor 
details will from time to ti me require adjustment, but the broad principal 
of protection to an industry for which nature has so eminently fitted the 
Dominion, must be endorsed by both Government and Opposition, giving 
a fair period of time in which to secure a full developmcnt of the indus
try, so that it may meet, on something like equal terms, the opposition 
of its powerful competitors in the United States and *Great Britain. 
Without this the industry will be restrieted, and in time of depression 
such as at present, the iron masters of the United States will simply un- 
load their bankrupt stocks into Canada, with the end that a healthy 
Canadian industry will be an utter impossibility.

It is a notable faet that during the past four years the incrcased 
outputs of the Canadian furnace has led to a decrcased cost of produc- 
tion per ton of iron, and Canadian makers ha ve now furced foreign 
agents to lower their prices fully $3.09 per ton from prices asked four 
years ago. A well maintained tariff for some years to 
exactly the same tei^ency 
strengthen and expand the pative industry to the point where Canadians 
can control the entire trade of this country, and yet sell to the consumer 
at as low a price as any foreign competitor can do in his own country.
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Daying 
this is 
rds to 
tes to
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come wilf have 
as it had in the United States, viz, to

rhat t
lths LOCATION.

The question of a proper location of coke and charcoal furnaces 
will be settled by the natural fitness of each province. Nova Scotia, 
possessing as she does a great wealth of mineral fuel, must continue for 
some time to come to produce the coke iron required by the country. 
It may be urged that she is far removed from her best market, viz., 
Ontario. However, Nova Scotia is in as good a position in this respect, 
and ought to be in regard to' freight rates, as her present greatest com
petitors, viz., the furnaces of the Southern United States. Within the 
past two years Nova Scotia has made great progress in the erection of 
modern plants and improved appliances. She , must continue on this 
course, for the time is past when iron can be successfully produced 
without improved appliances both in construction and modern methods 
of operation. The blast furnace must meet the consumer’s wants, in
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quality of iron and teehnical knowledge, and administrative ability must 
^ JOmed f-°f m N°Va Sc0tia “ i" the United States to secure 
n ‘"0UtPm’ and h'gh qUali‘y of 'ron which the times demand. 
Quebee and Qnt.no wdl afford a splendid field for the development of 
the charcoal tron mdustry, and this department will become more and

more .mportant as the forests of the neighboridg republic and Sweden 
are depleted.

The

with
pris
fost

, ... !/15 ,hardly feasible under existing circumstances to successfully es- 
tablish coke furnaces in either Ontario or Quebee, inasmueh as these 
Provtnces would have to depend upon importing their supply of fuel 
from the United States. Such an industry would be of little value to the 

rqvmces or the Dominion, inasmueh as by far the largest proportion of 
labor required ,n the manufaeture of iron is that connected with the 
mmes, both eoal and irom Certainly the Government would not be 
warranted in granting a bom,ty for the establishment of an industry con- 
tributing as largely as this would to the labor of our most important 
competitor, the United States.

There is a

corr

be i

tö c

Proreasonable hope that in due time Nova Scotia eoal will 
be prontably coked at Montreal, and other 
the utilization of by-produets.
Quebee will be in

and
centres of population, through 

When that time comes, Ontario and 
a position to operate blast furnaces economically with 

mineral fuel, the produet of Nova Seotian raines, thereby adding ano,her 
lmk to strengthen the confederation of the Canadian Provinces 

, I-or the immediate future the charcoal iron industry offers the best 
and surest field of operation and investm?nt to the Provinces of Ontario 
and Quebee.

sett

of t

thaA (juli and unbiassed investigation into all the faets concerning the 
successfiil establishment of the iron industry in other countries, and of 
he circumstances attending the Work already done in Canada, leads to 

the following conclusions 
First—

givt

I hat the Canadian iron industry has greater and more just 
claims to the good-will and support of the Government 
Canada than perhaps any other of the great Industries of the country 
In tobacco, sugar, and cotton, splendid progress has been made, yet 
these Industries, whilst of unquestionable benefit to the country, all 
tribute more or less .to the labor 
materials of foreign growth, for which

of
and people of “lo

of foreign countries, by using 
nature has not fitted Canada.

pur
are

IS



The Canadian Iron Industry. 8 3

y must 
secure 
mand. 
icnt of 
e and 
weden

The iron industry is altogether different, being purely Canadian from 
råw material to finished product. Nature has richly endowed Canada 
with everything that goes to make success in this special line of enter- 
prise. It rests with the Government and the people of the Dominion to 
foster the Industries to a perfect development.

Second—The Dominion Parliament must immediately adopt a 
course that will give confidence to investors, by demonstrating that the 
protective tariff and bounty will be well maintained for some time to 
come. The Government must rectify judiciously any errors that may 
have arisen, and must seek at least approximately to grant a uniform 
frotection to labor, in whatever branch of the industry it may be emfloyed, 
be it at the mirfes^ftqiace, rolling milis, iron foundry or machine shop.

Third—The Provincial Governments must take steps immediately 
tö encourage by every reasonable concession the development of the 
iron Industries now within their respective borders.

In Quebec and Ontario every facility should be granted by the 
Provincial Governments in the way of privileges for the clearing of hard 
and soft woods from Cröwn lands. This course will not only strengthen 
and build up the charcoal iron industry, but will bring about a rapid 
settlement of Government lands.

Hitherto settlers have avoided the forest lands of the east, in tavor 
of the more easily cultivated prairies of the west. Establish the charcoal 
iron industry in Quebec and Ontario, and the settlers will find a sure 
and profitable return for labor expended in clearing the wood, an induce- 
ment that will make the bushlands of these provinces more attractive 
than the prairies of the west.

The section of the different provincial mining laws, providing for a 
proper expenditure in the development of mining locations within a 
given time, should be strictly enforced, and if possible the obligations 
made even more stringent than at present, so as to ensure a fair amount 
of work being done promptly, and prevent as much as possible the 
“ locking up ” of valuable mines by speculators.

Where the owners of locations are too poor to carry on the work of 
development in a proper manner, then the Provincial Government 
should do so by some equitable arrangement with the owner. For this 
purpose the Provincial Legislatures should vote in each year’s supplies 
a reasonable sum of money. This would serve to bring about a business
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Illcc dcvelopment of tome very vnlimble mines that now lie dormant, and 
mu»t in time bring a very profitable 

, settlement of Crown land».
Further, it would tend to

to the Government by thereturn

prove to capitalists that the ore supplies 
are all that they are claimed to be, and ample for all requirements.

The Provindal Government» require to deal with the whole question 
in a bmlneil-like manncr, »trictly enforcing laws that will tend to an 
early dcvelopment, hut at the same time they must be heartily in accord 
with the Dominion Government in granting every legitimate encourage- 
ment and faeility that will tend to build up so valuabie an industry.

Fourth—Canadlan banker», capitalists, and

* even 
E. IJ
were 
the 1 
Hali

of affairs generally 
will do well to give the native industry more attention in the future (han 
they havc In the pa»t, An industry that is peculiarly Canadian in every 
hranch, drawing all II» wealth from Canadian soil, is surely worthy of 
their legilimate »upport. The fact that the earlier iron industries of this 
country failed to »ucceed under the most adverse circumstances is 

why, under e*l«ting conditions, undeniably 
industry eannot be made a thorough success, not alone affording a great 
fidd for the »afe inveitment of Capital, hut indirectly benefitting Other 
esisting Canadian Industrie» and interests, aiding toward increased popu- 
lation and national wealth.

men

,

no
reason favorable, the ONmore

Let the Canadian Government and people go steadily onward, and 
by every energy and »ympathy build up great national industries and 
intercitl, neither doubting themselves nor their resources, but rather 
cultlvatlng in every deparlment of trade and commerce, and in the 
heartl of the people, that national pride in national products so charac- 

. teristlc of Engliahmen and American». Follöwing such a course Canada 
mustsoon develop not only in her iron industry, but in every depart- 
inent pf national life,
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ANNUAL DINNER. \ipplies
The fourth annual dinner of the Association was held on Thursday

evening in the Windsor Hotel, about forty being present, Mr. George 
E. Drummond, Vice-Presidcnt, in the chair. Among the guests present 

the Hon. E. J. Flynn, Commissioner of Crown Lands, Quebec;

estion 
to an 

iccord 
urage-

were
the Hon. A. Desjardins, Mayor of Montreal; Mr. John F. Stairs, M.P., 
Halifax, and Mr. Graham Fraser, managing director of the New Glasgow 
Iron, Coal and Railway Co., Ltd., New Glasgow, N.S.erally

every 
:hy of 
if this 
is no 
e, the 
great 
olher 
Dopu-

SUMMER MEETING.

ON BOARD S.S. BON AVI STA, EN ROUTE FOR CAPE/BRB.TON.

Friday, 6th July, 1894.

Mr. John Blue, C. & M. E., President, in the chair.
The minutes of previous meetings were read, approved, and signed 

by the President.
, and 
and 

ather 
1 the 
arac- 
nada 
part-

New Member.

The election of Mr. Cecil H. Bowen, Sherbrooke, Que., to member- 
ship was confirmed.

. Federation.

The Secretary reported that, in accordance with the resolution 
adopted at the last annual meeting, he had submitted to the members 
of the Mining Society of Nova Scotia at their annual meeting 
of the Association respecting a federation of existing Canadian mining 
organizations, and that after favoräble discussion the matter had been 
referred to a committee of that Society. He had since received the 
following as the report of this committee

REPORT OF COMMITTEE OF THE MINING SOCIETY.

" In the matter of Federation of existing Mining Societies or Associations, it 
was agreed^

the views
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of thc proposed ‘Canadian Mmingtiistto"™!'™8 Sh°“W become’" #'■'». members

(4) That the first and main raison oCetre of the Cam r ... . 
should be the printing and publishine in nn . H ° Mmine Instltute
transactionj ofeach sl organen\ e^, IT’ Tt" "" edi,i"6' °f *" -
matte, and expense entirely ,he e.uént h °Cl1 °r8“ta”"s °f -his

-he funds of the Canadian Mining Instltute •'^ ‘ * PCr Capi,a conlribution -o

officjfo! "caL^LSttan "aVrrat,emP, -"B= bod, of

sh0,"d —

(i) Ofone speciallyl elected delegate, or
M Ofaspeci.il, elected delegation, based on one tnember ne, „

„ , members, for each local organisation : ma”y

Cec, Sh°“ld a^"‘ *
Institute. V rer* ^( ,tor ot the Canadian Mining

are concerned, it is deemed desir- 
Societies in Canada should be invited to

thc
organizations, or

thc..

thc
of

the
“(7) That each local 

and individuality.”
organisation preserve, to the utmost

extent, its autonomy sell
SUGGESTED AMENDMENTS.

After discussion by the members, it 
recommend the foilowing amendments t

sist Of ri, TDba‘‘he ma"aBins b0”rd °f aoy Federated

fron. eachsUr;r:i:h',::rz Tcmion' ,oBe,h'r «™=mb„
secretary-treasnrer. Sha" haTC pow« to =1==- - ehairman and a

(2) That there be 
°nce in each year.

(3) That the cost of the pnblication of the Tra 
and the means of defraying the

ten

was resolved that the Association tha

Canadian Mining Institute con-
gen

nnited meeting of the members of the Federated Association hon

nsactions ofthe Federated Institute 
be left in the hands of the governing board. witl

his
Treasurer’s Report.

The Treasurer reported 
to defray the cost of the

that the note of $600 made in January 

Thts being all the business, the meeting adjourned.

thefor the 
was sufficient 

n from debt and

years
darr
ical
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SPECIAL MEETING.lembers

tnadian ON BOARD THE S. S. BONAVISTA.

istitute 
all the 
of this 
tion to

Monday, qth July, 1894.

The President took the chair at eight o’clock.

The Late Coi.onel Lucke.

The President—Before proceeding with the regular business of 
the meeting, I will ask your permission to make a few remarks regarding 
the sad event of which we received intelligence this morning. I refer to 
the death of our esteemed member and Vice-President, Colonel Lucke, 
of Sherbrooke, who was known to you all as a most active member, 
having been one of the first of the Association, and a member also of 
the Council for two or three years. He took a great and energetic 
interest in all our proceedings; so much so, that he never allowed hinv 
self to be absent from a meeting, this present one being the first unat- 
tended by him.

He would have come with us upon this excursion, had it not been 
that his personal friend and fellow director in mining enterprises, Mr. 
Jas. Mitchell, was one of our party; and you understand that both 
gentlemen could not leave their business at the same ti me.

We are all well aware of, I am

cia-

heartily glad to say, the many good 
qualities and qualificalions for which Colonel Lucke was esteemed and 
honored by everyone. His genial disposition and his heartiness of 

endeared him to all who had the pleasure of coming in contact 
with him; and these qualities, in addition to his business abilities, make 
his loss felt keenly in the community in which he lived.

We shall miss him from our meetings more than I 
from the position which he filled with such great credit to himself and 
the Association for so many years. The sad news we have received has 
dampened the enjoyment of our trip; butwe must tryand be philosoph- 
ical and remember that such bas to be the end of all. We have to do 
the best we can to fill the ColoneVs place, and that is said in no dispar- 
agement of whoever is elected in his stead.

manner

can say, and
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will °khim«ot2dhaS draW" ^ 3 reS°1Uti0n °f C°nd0,enCe- I

The Secretary' then read the following motion, which 
mously adopted :

F.

was unani-

“ The members =f the General Mining Ass==i,,i„„ „f ,be Province of 0„etac 
aung le»,ned w.th proloum! sorrnw of ,he untimeiy death ol Colonel ^ 

Sherhrooke, an original mcmher and 
be it resolved

MLucke, of
an esteemed Vice-PrejMent of ,h= Association, ' 

• Ihntammute be entered in the procee.lings of the Om, 
meeting record.ng appreeiation of the work and services of Cnlonel 
the Secretary be inslructed to convey to Mrs. Lucke 
condolence in her hereavement.”

Ai
th

Lucke; and ihat 
an expression of sympalhy and

The Secretary then read theminutes of. 
tion held on board the Steamer Bonavista on 
Ju1)’, 1S94.

Ma meeting of thé Associa- 
the even ing of the 71b th

be
\Rlrction of Micmbers.

The following gentlemen were declared elected 
Association

th
atas members of the

Mr. A. Sangster, Jr., of Sherhrooke, 
hy Mr. Jas. Mitchell.

Mr. J. w. Woodside, of Sherhrooke, 
secomled by Mr. John J. Penhale.

proposed hy Mr. John Blue and secomled

proposed by Mr. Jas. Mitchell and

Vote OF Thanks to Captain Fraser.
The Secretary then read the following motion, which 

mously adopted:

s-

was unani-

Thal the hearty thanks of the Association be tendered 
the officers and men of the Sleamer BonavUta, for the 
characterized Iheir unrgpritting endeavors to cate, 
members during their excursion to Cape Breton. ”

to Captain Fraser, 
uniform courtesy that has 

to the comfort and pleasure of

The Illness of the Past President.
Mr. John J. Penhale moved : “ That a telegram be sent to the 

on. Geo. Irvine, Q.C, enquiring as to his condition of heaith, and

Associatbnregret h h'S mabil‘ty ‘° accomPany the members of the 
Association upon the present trip.” The motion carried.

1 he Sherbrooke Meeting.
It .was then unan,mously adopted that the next general meeting of 

h Association be held in Sherbrooke on Thursday and Friday, the 
7* and »8th of September, ,894. Also: That a locai committee 

eons.st.ng of Messrs. John Blue, John J. Penhale, Ja
Mitchell,. mes

\



Special Mceting cm board S. S. Bonavista. 89
ch I F- A Halsey, F. P. Bucke, and E. B. Haycock be constituted to make 

arrangements for said September meeting. The motion carried. 

INVITATION FROM CARRIÉRE, LaINÉ & Co.
rani-

Mr. J. T. Dwyer said ;—I may say that I was requesteji by 
Messrs. Carriére, Lainé & Company to convey to the members of the 
Association upon tliis excursion, an invitation to visit and lunch with 
them at their works at Levis, and see there under their guidance the 
various points of interest.

It was then decided that the Secretary should telegraph or write 
Messrs. (.arriére, Lainé & Company, from Sydney, expressing to them 
the sincere thanks of the members of the Association, their regret at 
being unable to accept the invitation upon the present occasion, and 
their hope that they might be able to avail themselves of the invitation 
at a future and more convenicnt date if the invitation of those gentl 
would then be good.

TV meeting was then declared adjourned.
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CAPE BRETON EXCURS/ON.

By kind invitation of Mr. David McKeen, M.P., Resident Man 
of the Dominion Coal Co., Ltd., Mr, R. H. Brown, Manager
General Mining Association of London, Ltd., and the officers and........
bers of the Mining Society of Nova Scotia, a delightful and instructive 
holiday was

ager 
of the 
mem-

spent in Cape Breton, visiting the collieries and other 
important features of that beautiful and historic island. The programme 
includedj Q

lai
An excursion by water to the various shipping piers on Sydney 

Harbor of the Dominion Coal Company, Ltd.
An excursion by special train to the Bridgeport, Dominion No. r, 

International and Caledonia Mines of the Dominion Coal

9<

Company,
Ltd.

An excursion by water to the Old Sydney Mines of the General 
Mining Association, Ltd.

An excursion by water to the historic port of Louisburg.
A drive to the Coxheath Copper mines.
The members were entertained to a public banquet at Sydney by 

Mr. David McKeen, M.P., and to a luncheon by Mr. R. H. Brown at 
his residence at Sydney Mines.

The cordiality of the reception accorded to the Association by the 
officers of the various companies and the local authorities 
likely to be long remem bered bythose members whowere present, 
local

lat
was such as is 

The
committee, comprising Mr. McKeen, Mr. Brown, Mr Blaltemore 

Archibald, made the most thoughtful, complete and satisfactory 
arrangements for the comfort and entertainment of the members of the 
Association, and special acknowledgment is due to them and to Messrs. 
Kingman, Brown & Co., agents of the Black Diamond Line, for special 
rates and excellent accommodation provided for the round trip on their 
steamer Bonavista.
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AUTUMN MEETING.

;cr SHERBROOKE, QUE.
he

Wednesday and Thursday, 26ih AND 27TH Sept., 1894.n-

ve
The opening session was held in the Magog House, Sherbrooke, 

Que., on Wednesday evening, a6th September The attendance 
large. Mr. John Blue, C. & M. E., President, in the chair.

The Secretary read the minutes of the meetings held on 6th and 
9th July, which were confirmed ; also a letter from the Treasurer, for- 
warding financial statement for the three months.

New MemSers.

The following new members were elected :—
R. H. Martin, New York,
B. Marcusé, Danville,
H. D. Lawrence, Sherbrooke,
T. J. Tuck, Sherbrooke,
Wm. Mitchell, Drummondville.

er
ie

■y

r,
7,

il
Col. Chas. King, Sherbrooke,
Dr. James Reed, Reedsdale, 
Andrew Sangster, Sr., Sherbrooke, 
Feodor Boas, St. Hyacinthe.

7
t Election of a Vice-Prksident.

The next item was the election of a vice-president in place of the 
late Colonel Lucke, Sherbrooke. Mr. George R. Smith moved that the 
nomination of Mr. W. A. Allan, (Littlé Ripids Mining Co.), Ottawa, 
made at the last meeting of the Associatjin, be ratificd. The motion 
was carried unanimously.

!

I
i

Federation Committee Appointed.

The subject of a federation of existing Canadian mining organiza- 
tions was next discussed.

The Secretary read the minutes of the joint meeting with the 
Mining Society of Nova Scotia, held at Sydney, in July, and presented 
the report of the committee of the Nova Scotia Society upon a scheme. 
It had been resolved to appoint a committee of four from each organiza- 
tion to draw up a basis of federation. The Ontario Mining Institute had 
endorsed the proposition and appointed its committee. After discussion.

A»
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the report of the Mining Society being taken up clause by clause, the 
following committee toconfer with the other organizations was appointed: 
Mr. John Blue, President, Mr. F. A. Halsey, Mr, L A. Klein, and Mr. 
B. T. A; Bell, Secretary.

92

P
ai
is
ir
isKlection of an Honorary Membkr,

Mr. James Mitchell, Sherbrooke, seconded by Mr. John J. Penhale, 
proposed the election of the Hon. W. B. Ives, Q.C., M.P., as an hono
rary member.

The motion was carried unanimously.

The Cape Breton Mef.ting.

On motion of the President, the Secretary was instructed to convey 
very cordial vote of thanks to Mr. David McKeen, M.P., Mr. W. 

Blakemore, M.E., Messrs. Kingman, Brown & Co., Mr. R. H. Brown, 
M.E., the President and members of the Mining Society, Capt. Isaac 
P. Gragg, Col. Granger and the President and members of the Sydney 
Club, for courtesies extended during the visit of members to Cape 
Breton in July.

The President then called for the first paper for consideration.
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its Formation, extraction and usESy /SLATE: it

By H. J. Williams, Danville, Que.

The growing importance of the slate industry in Canada demands a 
consfderation of the utility and value of the mineral, its occurrence and 
distribution, especially in the Province of Quebec, and the method of 
extraction and usage.

The subject is so comprehensive that adequate justice cannot be 
given to it in a short paper of this kind.

I find nothing written upon the subject except the meagre references 
made in the Geological Reports of Sir William Ixigan and others. 
Therefore, as no thorough examination has been made of the slate 
formations of this province, our knowledge of the same must be limited.

No clay slate of any value is found in the Laurentian range nor 
anywhere in the Province of Ontario. In coming cast through the
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Slate: Its formation, Éxtraction, and l/ses.

Province of Quebec, we find the first slate formation near Stanbridge, 
and this appears to be a continuation of a similar slate found in an 
island in Lake Champlain, and also in Hatch Hill, south of Whitehall, 
in New York State. No work has been done on this vein except on the 
island above mentioned. Then farther east we strike purple and green 
slate in Missisquoi County and at Granby, where some small openings 
have been made. This formation continues to the N. E. to Actonvale, 
where a quarry was openec^and operated by Mr. Rankin, of Montreal. 
Then we come to the Kingsy formation, which is a very wide purple and 
green belt. A quarry was opened on this vein at Trenholmville, but the 
slate that was produced was of poor quality. This formation is different 
from all the others, it being a laminated formation, the becfding about 
% inch and more apart, and not capable of being split béfWeen the 
beddings. A slate of similar character and texture is found in Birds-Eyé 
Mountain pear Castleton, Vt., which ■ possibly is a continuation of the 
same formation. East of this are the Melbourne veins upon which 
several openings have been made, to wit, Melbourne quarry, the New 
Rockland quarry, which is now being worked, the Steele’ quarry in 
Cleveland, and the Danville quarry in Shipton. Slate of excellent quality 
is being produced from this vein.

The next formation east of this is found near Windsor Mills. It is 
an extensive deposit, but owing to its ribbony character, the ribbons in 
it being hard and occurring at intervals of pnly a few inches, renders it 
unworkable and of no value.

Next we come to the Brompton formation upon which two openings 
were made near Key Brook, about 34 or 35 years ago, but this also is 
full of ribbons, which unfit it for the production of roofing slate. Slabs 
for sidewalks and ccllär bottoms have been taken out of it at several 
places which at a grfeater depth would be good for that purpose. This 
formation is very extensive, being about a mile in width at Brompton. 
It is identical with the beds at Montpelier, North Johnsbury, and also 
Guilford, south of Bratlleboro, Vt. Quarries have been opened in each 
of these places and were wrought for many years, the Bratlleboro or 
Guilford quarries being undoubtedly the oldest on this continent. They 
were worked as far back as 1812. This vein runs south of Guilford (tfr' 
about ten miles when it is pinched out by the granite.
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Then we come tp the formations at East Angus and Garthby and 
several veins of different colors in Beauce County.

From the number and variety of the slate deposits of Quebec, it 
would appear that many remunerative quarries might be opened.

The main ingredients in the composition of slate are silica and 
alumina, which show it to have been at one time ordinary clay. Blue 
(of different shades), purple, red and green, are the ordinary colors met 
with. The blue color is derived from the presence of protoxide of iron, 
or i ron and oxygen mixed in the proportion of one part of the former to 
two of the latter. The red and purple varieties talte their color from * 
iron in the form of peroxide, two parts of iron combined with two of 
oxygen, Into slate of a green color, which is the best common variety, 
iron tes

var
coa

i
def
conI anc
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largely enters, and in combination with magnesia, gives them a
'greenish hue.

The clay beds were depositéd in ages long past, in the bottom of 
the sea, and in process of time they have been hardened into stone, and 
lifted up so as to form dry land. That these beds were originally de- 
posited in the sea, geological authorities mention among other reasons 
the fact that they contain abundantly the remains of former sea life, 
which lie along the planes of the bedding, such as zoophyles, mallusca 
and crustacea. The fossils of these strata may be studied from Sedgwick 
and McCoy’s “ Palaeozoic Rock and Fossils,” and other works. The 
presence of soda and potash in the slate deposits, being the record of 
the saltness of those ancient seas, is an additional proof of the beds of 
clay in the sea. It can be well imagined how, when this deposition 
made that it went through a process of sorting. The heavy, 
material would be deposited first near to the shore; the finer matter 
would be carried farther to the sea, and the lightest portions of all would 
be held longest in solution and would reach the farthest from the shore 
line. We can well understand then that the variations we find in the 
quality, color, consistency and thickness of the strata, etc., are all due to 
the disturbance of the water, caused by oceanic and tidal currents, as 
well »s by storms, which then as now occurred periodically. As a result 
of these storms we might naturally expect to find, even in 'the finest 
deposits, layers of coarser material.

From these simple statements relative to its formation it will readily 
that in a slate-bed which extends over mil/is of country, a great
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variation in consistency and color will be found. The deposition ef the 
coarser or finer portions will determine the former, while the latter is 

dependent on the presence in the water of the different oxideS of irön ig 

combination with carbon, when vegetable growth has occurred, magnesia 

and other elements. It will be seen also that it is fallacious to suppose, 

that because a vein has been proved good or bad in a certain portion^ 

that it must necessarily continue the same throughout its entire course. 

Each particular portion must speak for itself only.
In all slate veins, lines or bands, sometimes wavy, but ofiener 

straight, will be seen Crossing it. These are the lines of bedding and it 

does not follow that the lines of cleavage will coincide with them, as it 

can only be supposed that the phenomenon of cleavage resulted from 

an action which occurred long subsequent to the deposition of the muddy 

layers in beds. There is some difference of opinion among those who 

have given attention to the subject as to the manner in which this slaty 

cleavage was produced. It is explained by some to be the result of a 

crystallizing action; by others to be due to magnetic currents, while 

others, again, claim it to be the effect of mechanical forces that com- 

pressed the sediment at right angles to the direction of cleavage. Be it 

one or the other or a combination of forces, we find the line of cleavage 

always at right angles to the dip of the vein.

The occurrence of joints such as floor or fopt joints, face or side 

joints, is accounted for by the mass slowly hardening and consolidating 

by pressure as well as heat. Lifted out of the water it cracked and split 

in various directions in drying, and, influenced by the laws of crystalliza- 

tion, it assumed definite shape», being split into rough and homboidal 

masses. Had our original deposition been homogeneous and subsequent 

action constant and uniform our present slate veins would all have been 

practically perfect. As such, however, was not the case we find we have 

to contend against many conditions which determine its possibility of 

being worked to advantage. The presence of dykes, posts, wavy cleav
age, impure beds, etc., we find in all slate formations, and it is only after 

a careful and intelligent study of the conditions that we are enabled to 

know of its value.

We will now proceed to the methods of working a slate quarry, 

which are the same the world over, differirig only in the manner of laying 

them out, which is dependent entirely on the locality of the opening, the
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condition of the formation, and its position relative to the surrounding 
It may be : ist. An open quarry. and. A chambered quarry Wil

worked underground by means^f levels or adits. 3rd. An underground 
quarry worked by shafts. I will confine myself to a brief description of 
the first only, as with one exception all the quarries on this continent

trer

dite
dullare open quarries.

Slate rock being of a soft clayey nature is affeeted by the elements 
more, perhaps, than any other rock. In the slate quarries now opened 
in Canada, the top or rock thus affeeted is from 30 to 40 feet in depth, 
all of which has to be removed before sound slate can be made. An 

opening is m<tde along the face and another across 
portion is quarried back, another bench or gallery started in the same 
way, and so on until the opening is laid out in a succession of galleries. 
The first operation is the quarrying of blocks, and it is here that the 
most intelligence is nécessary. It is imperative that the block shall be 
quarried without shattering, and the skill of the quarryman is attested by 
his ability to take advantage of the slips, joints, floors, to make each 
hole do the work properly In some cases wedges are used, splitting and 
slowly forcing a certain portion from its position, but it is usually done 
by means of blasting. A hole is put into the face and at right angles 
to it until a split or bed plane is notehed. The hole properly charged 
is filled with powder to the mouth and as little tamping as will hold the 
powder in is used. In this way the pressure caused by the explosive 
bging uniformly distributed along the entire width of the portion to be 
möved, the block is cut its entire length between floor joints and is thus 
moved without shattering. Had our hole been filled only half full and 
the balance tamped, all that portion of the block from the powder to the 
mouth of the hole would be shattered and rendered useless for slate. 

Ordinary blasting powder is used exclusively in 
wanted is a (juli heaving one, which will heave and displace the rock 
without breaking it, The sudden force of explosion in the higher 
explosives, s\ich asdualin or nitroglycerine, aets too quickly, and before 
bur rock has time to be cut it is entirely shattered and destroyed by the
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rapid action.
Our large block has now to be cut up, and here, again, much skill 

and judgment is requisite. And I might say here, that there is no min- 
ing in which such intelligence, skill and judgment are required on the
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part of the labor employed as in the quarrying and working of slate. 
VVith a small Steel gauge and light single-hand hammer, a small ditch or 
trench is cut across the end of our block. Then with a Steel chisel, 
whose point is from to 2 in. long, the workman follows along this 
ditch, making its bottom even and straighl; a similar chisel, though a 
dull one is then used, and by heavy blows on this chisel following along 
the ditch, the fine grains of slate are driven into the end of our blocks, 
and a cut is started along the gra in which if n ursed properly will con- 
tinue straight throughout its entire length. These separate portions are 
then split into convenient sizes for hoisting and tramming, and are laid 
down along the sides of the shanties to be further worked into slate. 
Here, again, skilled labor is required and our “ slatemakers,” so-called, 
who usually work in pairs, study their block that they may make the 
most slate therefrom. As most blocks will contain impurities and dis- 
figurement, he must consider how in cutting it up he can bring these to 
the end of his slate that they may be cut off in dressing with as little 
waste as possible. His block is cut lengthwise into two or more widths 
in the same manner as that employed by the quarryman described 
before. He then splits them into blocks or slabs of about 2 in. thick- 

and breaks them cross-wise by striking on the edge with a large 
heavy wooden buth, having previously weakened the opposite edge by 
making a gap or cut into it. The small blocks are then carried into 
shanties to be split and trimmed or dressed into the different sizes of 
slate used in roofing. The splitting is done by means of a flat, broad, 
thin-edged chisel and a wooden mallet, for the blows of wood are better 
adapted for the splitting of slate than those from Steel. Splitting is 
of the most skilful and particular processes of slate making. A fresh 
end or side to split from is necessary and the splitter carefully guards 
this end or side from bruises, and keeps them damp in dry weather, 
the split easily runs out the side when the blocks get dry. ■ Again, a 
block being in a frozen condition will work up readily while frozen, but ' 

it is almost impossiblc to split them when they are thawed out, in which 
case they are usually left until frozen again. The dresser takes the 
pieces from the splitter and after trimming as little as possible from 
end and one side at right angles to each other, the remaining end and 
side are trimmed to make the largest size possible from the piece. There 

usually about 18 sizes varying from 12 x 6 in. to 24 x 14 in., the sizes
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being rcgulntöd by1 means of a gauge attached to side of machine, thus „ 

ensuring n uniform length and width to all sizes. The slates are carried 

to the stock pilcs, inspected by a compctent man, and counted into ioo 

pieee lots, nllowing from 2 to 5 per cent, brcakage. From. here they are 

shipped without further treatment, except in case of transhipment from 

rnil to water, when they are usually boxed.

In the process of »ehool slate manufacturing, the method is entirely 

similar to thnt described for roofing slate up to the dressing or trimming 

stage, In this case thc slatcs are trimmed to size by means of a small 

saw with few teeth revolving very rapidly In This way a very little 

splinterlng on the under side results. The surfacing is döne principally 

by means of cmery wheels or rollers revolving in water and the slate 

foreed under the wheels or through the rollers. The hand process of 

surfacing, however, is much used, and consists of drawing an ordinary 

drawshavo across thc surface exactly as one would shave a piece of 

board. The edge» are bcvelled toadmit of entering tightly in the grooves 

of the frnme, The latter are made entirely by machinery. Boys insert 

the slate, elose and glue the frame, which is then planed and finished by 

means of machinery. They are packcd and shipped in boxes and are 

sold to the märket by the dozen or gross.

Another very large and growing'branch of the industry is themilling 

of slate. There is no rock which so much resembles wood in its method 

of benig worked as does slate. Blocks being brought from the quarry 

to the mill are sawed by circular saws, and planed by passing under a 

planer knife, a chiscl some 6 or 8 inches long. From the planer the 

slabs go to the rubbing bed, which is a large, heavy, revolving cast-iron 

platt*, where by means of sand and water the surface is ground down 

smooth and even, tu any required thickness. From here it will go to 

the jig or band-saw, the boring machine or the groove as the case may 

require, From here it may go through the marbleizing process, by 

which it is made to resemble any kind of stone or wood and thus used 

for ornamenlal purposes. It may be used for tanks or wash-tubs, or 

other vessels for holding liquids, in which case it is taken from the 

mnehines, put together by means of grooved joints with cement, and 

bolted or screwed.

The most general use for slate is for roofing. For this purpose it is 

unexcclled, except, perhaps, by copper, but the relative expense, taking
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into consideration the utifity of the two, is entirely in favor of slate. We 
have records of roofs laid in Wales in the time of King Henry VIII., 
which are in a good State of preservalion today. The average cost per 
square, which means enough slate to cover 100 
and which corresponds to 1,000 feet of shingles, is about $4, F.O B. 
at shipping point of quarry. The laying, including nails, etc., will cost

$2 .to $2.50 per square.
We have already mentioned its use as manufactured into school 

slate, which branch of the industry has been checked somewhat by the 
introduction of cheap paper tablets.

The uses to which milled slate is put are very nurherous and varied. 
Among others the following are the most important: Billiard beds, 
blackboards, mantles for fireplaces, bcautifully polished, marbleized and 
richly ornamented by hand painting, monuments, washtubs, tanks for 
water, oils or acids, urinals, closets and all sanitary purposes generally in 
public institutions and buildings, tiles, steps and all kinds of flooring. 
It is also becoming more and more extensively used for electrical pur
poses, such as switchboards, instrument stands, etc.
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d are I will mention one other use, which promises to become

important branch of the industry. I refer to the grinding of the slate 
rock into dust from which is made a brick whose compactness and 
strength and wearing qualities are not excelled by any other brick made.' 
Tiles of any color, both plain and glazed, are another product of this 
dust.
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The industry in the Province of Quebec is at present confined to 
the workings of hut two quarries. One, operated by the New Rockiand 
Slate Co., at New Rockland, and the other by the Danvillc Slate Co., 
near Danville. Both these quarries are located on what is known as the 
Melbourne vein previously mentioned. The former is the most exten
sively worked of any that has been opened in Canada. Here the rock 
stands nearly straight, having a dip of 80" to the south-east. The slate 
is of excellent quality, being hard, tough and strong, and blue-black in 
color, which is unfadirig. It is of compact and close grain, admitting of 
no soakage of water, making it very durable.

The first workings were opened about 1865, on what is knownjas 
the west bed, lying in the serpentine rock. Operations were entirely 
confined to this bed until the year 1881, when a cutting was made
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ththrough a hard bed, and a body of slate found which was equal in quality 

to that of the other vein. Operations have continued in this new vein' 

up to the present time. This vein is very regular in formation, not being 
intersected by any foreign rocks, but parts of it are very subject to chicks, 

or an unsoundness, known as slants by quarrymen, which chicks, 
ning at an angle with the cleavage, renders it unworkable for roofing 

slate or slab work.

A very extensive quarrying and milling plant is in use. The Salmon 
river here affords a very excellent water power, which is conveyed to the 

hoisting engines and milis by means of wire-rope transmission. Cable 

derricks of the Blondin system are extensively used. A large mill 

x 60 feet, thoroughly equipped with all modern milling machinery, pro- 
duces slab work of all cjescriptions. A narrow gauge railroad, about five 

miles in length, connects this quarry with the Grand Trunk Railway, at 

a point abqut five miles east of Richmond.

At the Danville quarry the vein is intersected by a series of hard 

ribbons, which, however, are at a sufficient distance apart to enable slate 

to be made from between them. The equipment here, though 

much smaller scale, is similar to that at New Rockland, except that the 

power used is steam. In addition to their roofing slate and slab work, 
school slates are manufactured. /

Owing to the private character of the companies operating, I 

not able to give satisfactory statistics of the industry. The trade, how

ever, has grown to be a very important one. This has been due princi- 

pally to the efforts made by these companies to introduce slate, by the 

opening up of the country with railroads, and by the protection which 
the Government has seen fit to bestow upon it. So rapidly has the trade 
growTföf late that the demand is far in excess of the production, and 

with the extensive deposits of slate that we have in this country, there is 

every inducement för a Jthorough examination of the various veins, which 

I do not doubt would lead to the opening up and working of several 

remunerative quarries. And I look forward to the time, in the near 
future, when slate quarrying shall have become one of the principal 

Industries of the province.
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Vote of Thanks to Mr. Grundy.
Mr. F. P. Buck—Mr. Grundy, the General Manager of the Quebec 

Central Railway, has very kindly placed a special train at the disposal of fW
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the Association for the excursion on Monday (applause), and I would 

move thal we tender him a hearty vote of thanks for his kindness, The 

motion carried unanimously.

Invitation from the Hon. W. B. Ives, Q.C., M.P.

The Chairman announced that the Hon. YV. B. Ives, Q.C., M.P,, 
had invited the members to dine at his house on Friday evening, the 

28th. (Applause.)

The meeting adjourned at 11 p.m.
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The members re-assembled on Thursday evening, at eight o’clock, 

the President in the chair.
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a te THE MAGNETIC NEEDLE.

xthe By Mr. A. W. Elk-ins, Lennoxville, Que.
rk,

A slender bar of Steel, charged with some of that mysterious, im* 

ponderable fluid or influence, called magnetism, generally about five 

inches long and about one-sixteenth of an inch thick, pointed or wedge* 

shaped at the ends, and provided at its centre with a cup-shaped piece 

of jrery hard metal, or precious stone, so arranged that the bar may frcely 

tum upon a pivot, is essentially the simple little instrument known tö' 
day the world over as the Magnetic Needlet, which possesses the wonder- 

ful property of remaining in a direction, (or of turning upon its centre 

until it assumes a direction), nearly north and south, and this provide* 

data from which the direction of the geographic poles of the earth 

be inferred with a fair degree of accuracy

Such is the essential part of the instrument, which, for at least seven 

centuries, has bcen the greatest boon to navigatörs, and of inestimable 
service to explorers of unknown territory.

The early history of this simple but invaluable contrivance is lost in 
antiquity. It is tHtought that the Chinese were its inventors ; and one 

guthority states that the Emperor, Ho-Ang-Ti, marching with his army
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against the enemy, finding himself embarrassed by fog, constructed 
chariot which indicated the south. This was in the year 2634 B.C., and 
it is supposed that the magnetic^heedle was referred to; but the first 

time that it was explicitly rngntioned was in a Chinese dictionary, 
finished A. D. 121. However, its use to navigatörs was probably not 
generally known till the middle of the twelfth century.

In order to bring forcibly before you some of the wonderful proper- 
ties of the instrument, I will arrange a needle so that its extremities will 
turn towards the poles.

I have here a common knitting needle åbout seven inches long, to 
which I have imparted some of that subtile, impondvrable fluid or influ
ens.- generally described as magnetism. Attached to the centre of this 
bar of.^el is a fine sillf thread by which I suspend the bar. It will be 
noted that one end immediately turns towards the north and the other 
towards the south. That end towards the north is called the north pole 
of the needle, or inore properly speaking, the north-seeking pole, for I 
will show you that the kind of magnetism that is at the north-seeking 
end of the needle, is different from the magnetism which attracts it 
towards the magnetic north pole of the earth.

I have here another needle, similar to the one suspended before 
you ; this one has also the properties exhibited by the suspended one, 
that is, it is magnetized.

Now, upon bringing the north-seeking pole of this needle towards 
the north-seeking pole of that one which can turn freely, it is seen that 
the one I hold in my hand .repels the other, and the south end of*one 
also repels the south end of the other; but the north end of either attracts 
the south end of the other. Therefore, the magnetism of the so-called 
north end of the needle is not the same as the magnetism of the north 
pole of the earth.

An ordinary magnetic needle costs about two dollars, but there 
circumstances under which it may, and often has suddenly risen from 
this trifling value, to the enormous sum of three or four millions of 
dollars, tor instance, in the case of one of our costly modern ships of 
war. Imagine one of these giants of the ocean cruising in a storm on a 
dangerous coast, the sun, moon and stars obscured by clouds and rain ; 
her commander unable to find anchorage, must depend entirely upon 
that tiny bar of Steel for guidance, to save his ship and the liv$s of ajl op 
board.
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i a Insignificant though the needle seems to be, there is no known 
substitute for it, under conditions such as I have named.

Though the value of the magnetictieedle cannot be over-estimated,\ 

it is subject to changes or influences which are not perfectly understood, 

and which, at ti mes, cannot be successfully guarded against. It is, 

therefore, necessary to use it, or to follow it, very cautiously, otherwise 

serious consequences might result.

The magnetic poles of the earth are not identical with its geographic 

poles, and this difiference, which is indicatqd by the angle, contained by 
the astronomic and magnetic meridians, is ca 1 led the declination of the 

needle; which difference is not everywhere the same. ,

In this eastcrn part of America the direction’of magnetic north is 
about sixteen degrees 1vest of true north, whereas in British. Columbia, it 

is about twenty degrees east of north j and this declination is continually 

changing, to the extent of about five mjnutes in a year, the north end 

of the needle now gradually moving towards the west in this eastcrn 

part of America. It is, therefore, of primary importance that, before 

using it in any section of the country, its direction be ascertained by 

astronomic observation.

It is likewise subject to another change, known as the diurnal varia
tion, which deflects it from its usual course about twelve minutes in 

twenty-four hours, and must be taken in to consideration in using it, the 
maximum variation occurring about 2 p.m., after which it slowly returns 

to its former position.

In these northern latitudes the north end of the needle is drawn 

downwards, the extent of the inclination varying in different locations 

even in the same latitude.

It has been ascertained that the north magnetic pole is situated in 
about latitude seventy degrees north and longitude ninety-six degrees 

forty-six minutes west, which is a little north-wcst of Hudson’s Bay, and 

not far from Chesterfield Iidet,

The magnetic equator does not correspond at all points with the 
earth’s equator, but it is a curved line, in places a number of degrees 

from the equator proper. On the magnetic equator the needle remains 

in a horizontal position ; but in Southern magnetic latitudes the south 

end is drawn downwards in the same way that the north end inclines in 

northern magnetic latitude. In order to counteract this dipping, and to
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keep the neetjle in a horizontal position, a sliding counterpoise is placed 
upon most needles. ' Sliding, because, as the instrument, from long 
or any other circumstance, loses its magnetism, the north end dips less.

I have spöken of the changes that take place with a greater or lesser 
degree of regularity; there are others, sometimes very material, that 
not be accounted for and which require the constint watchfulness of the 
observer to detect. The greatest chatige of this unaccountable character 
that has come under my personal observation, was a deflection of about 
forty-four minutes in eight or ten minutes of time. This was probably 
due to an electrical storm, which could not otherwise have been noticed.

The glass cover of the compass sometimes becomes charged with 
electricity, which causes the needle to apparently stick to the glass. This 
is of rather frequent occurrence. Wetting the glass immediately dispels 
the electricity.

Any State of the atmosphere in which electricity is an element, 
greatly affects the needle, electricity and magnetism being, it would seem, 
almost the same ; the power of an electrical motor, for mechanical pur
poses, being dependent on the magnetic force induced in iron by an 
electric coil surrounding it.

In many places a purely local attraction causes the needle to swerve 
from its general course from five minutes to fourteen degrees, as noticed 
by myself during the twelve years I was actively engaged in surveying, 
and instances have been recorded where this local swerving exceeded 
twenty-five degrees.

These considerable deflectlons of the magnetic needle in certain 
localities are doubtless due to large deposits of magnetic substances. In 
the vicinity of Thetford and Coleraine the iron ore, that is disseminated 
through the serpentine and so-called asbestos, attracts the needle very 
sensibly.
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Navigatörs have to contend with another perplexing source of 
in compass reading, which is not easily overcome, particularly in these 
days when iron enters so largely into the construction of ships, and that 
iron so used sorh^times affects the needle to a serious extent, and from 
causes that are notVlways apparent

It is a well knéwn fact that i ron, remaining long in one position, 
sometimes bécom^fe magnetic, and it has been found that portions of 
iron ships b^fedme magnetic. Now, the action of unmagnetized iron
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upon the needle is mversely as the square of the distance between the 
iron and the needle ; but if a piece of unmagnetized iron, which at the 
beginning of a voyage would attract the north end of the needle, should 
become magnetic, it would repel the north end under cértain obvious 
conditions.

I believe it was recently discovered that the needle was influenced 
to a dangerous extent on a man-of-war by the side-arms of a sentry who 
passed near the compass and whose bayonet had become magnetized by 
having been stored near the ship’s dynamo.

All of these irregularities of the needle may be successfully guarded 
against in fair weather, by frequent astronomic observation, but such 
observations require special instruments, which are not always obtain- 
able.

In the absence of astronomic observations, the correctness of the 
work in hand depends upon the skill of the observer and his knowledge 
of the capricious pranks, so to speak, of this little instrument, which, 
with all its faults, is so marvellously useful.

With a view to incrcase the accuracy of compass surveys, I, several 
years ago, invented and obtained a patent in the United States upon 
little instrument which I called “An Improvement on Transit Compas 
es,” and it obtained considerable favor among surveyors; in fact, 
of my confreres were kind enöugh to say that they thought that my 
instrument would supersede the plain-sight compass.

The instrument consists mainly of a compass, rigidly attached to 
the upper side of a telescope turning upon trunions in a bifurcated 
holder. It pbssesses many of the advantages of the heavy and expensive 
transit instrument, with the lightness and inexpensiveness of the compass, 
and it is therefore particularly desirable for surveys in places not easily 
accessible.

In .ordinary so-called “ line-running ” the surveyor would only 
the needle at starting, after which required points in the great circle 
would be accurately determined by the use of the telescope, indicated in 
the cut of the instrument.

DISCUSSION.

Mr. Geo. R. Smith—Is the compass of any value in underground 
workings, such äs Mr. Blue’s, to determine the true north—in long drifts, 
for instance ?
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Mr. Elkins—You could not depcnd upon it Its principal use in 
underground surveying is checking deflection angles. Sometimes in 

deflecting from a line a mistake might be made. Hy reading thc mag- 

netic bearings of the lines and deducing the deflection angle therefrom, 

the needle would act as a check upon the work of the surveyor.

Mr. Blue—I beg to differ with Mr. Elkins, I was engagud in 
mine-surveying some years, and we used the compass altogether for all 

our mine surveys. This was in coal and iron workings in Scotland. 

There the mine owners are compelled by law to hnve accurate surveys 

of all their main workings taken every six months and accurate plans 

kept To take a survey with a transit in one of those large mines would 

require a week. I have kept plans of very many eollieries in the Old 

Country, had charge of work where we were approaching boundarics, 

and have done work with the compass that was perfectly correct, and 

proved to be so by subsequent workings from the othcr side of the 

boundaries. I ran a line by compass from the bottom of two shafts 

about a mile and a half apart, and brought them close together in coal 

workings.
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Mr. Elkins—Was that work that you did with the compass checked 
by Rittenhouse’s, or any trigonometrical method ? By this method lati- 

tudes and departures are calculated, and the accuracy of the work 
be proved. That is the only way of determining exactitude.

Mr. Blue—No. Each bearing and measurement was plotted 
separately.

Capt. Bennets—I have done correct work with a compass for 
several years.

Mr. Elkins—For short distance surveys, and for rapid work, there 

is no instrument to excel the compass or take its placc ; hut for accurate 
work, you should never depend on it in any extended survey; for reasons 

that I have mentioned, and which I believc are wull known to every 

careful observer of this valuable instrument, I speak from twelve years 

experience as a Provincial Land Surveyor, during which ti me I made 
numerous underground surveys of metal mines.

Mr. Lawrence—It seems to me, as one without experience, after 
hearing what has been said, that both gentlemen might be entirely 

rect. In the workings Mr. Blue spoke of, in coal-bearing strata, there 
might not be any local cases of variation to intprfere with the compass;
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in but in tnany localities it is utterly impossible to make 
without the transit instrument. I do not 
rapid work of the compass should not be 

- c’leaper; but it must be a fapt that in many localities the compass would 
be entirely valueless.

Mr. Blue I agree that in some cases where there is local attrac- 
tion, such as iron or Steel rails, &c., the compass is of no value whatever. 
But I must say that in a great many places the compass is of more value 
than the, transit.

any correct survey 
see why, in many cases, the 
as correct, and would be
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,ns Mr. E. B. Haycock—I think that if I had to do work and 

allowed to use the instrument I considered would do the best work, I 
should take the transit. Some years ago I made a survey on Lake Erie, 
and my chief instructed me to take the compass and make the survey, 
as being quicker and cheaper. I had a run of fourteun iSiles and 
with the compass, and I can assure you that that compass line 
crooked as a lame dog could have made it. I then took the transit and 

the same trip, and came within an inch and
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ml ran a half of a perfectly 

straight line. I also that summer did some short line work with the 
compass, and found that the best way I could use that compass 
start the line and use the pickets 
1 Mr. Blue—To
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run a fourteen-mile line by compass is ask ing too 
much from it; but in surveying a coal niine where the method of work- 

■ng was stoop and room it would entail0 many as five hundred bearings 
cases, and you could only get the bearings of the length of your 

rooms, twenty to forty feet. Anyone who has used both the 
transit can
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compass or
just imagine the difference of time in taking those five hun- 

dred measurements. Can you see any reason why one should be more 

plotting^ittle bits of short distances 
The width of your pencil line in plotting would amount

re
ite accurate than the other? You
ns to a small scale.
ry to several degrees.

Mr. Elkins—I would compute the total latitudes and total depar- 
total departures by Rittenhouse’s method and lay off these total latitudes 
and departures, which would 
plotting.
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ir- Mr. Klein—I had a little experience with compass surveying, and 

the question was settled onlylatelyin court, and our companywas about 
pne hundred acres out—against the compass. I may say that lately
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survey was made of a town line and through the compass quite a 
deposit of chromic iron was discovered. This line had been pfeviously 
run by compass, and on the three different occasions produced three 
different lines, which varied about half a mile. If I had a survey to 
make I would in every case use the transit for the first time.

Mr. Elkins—Does chromic iron attract the needle?
Mr. Obals k i—I do not think so. I have never found magnetic 

chromic iron in this country.
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CHROMIC IRONI ITS PROPERTIES, MODE OF OCCUR- 
RENCE AND USES.

•-*
By J. T. Donald, M.A., Montreal.

wl

It.has long been known that chromic iron occurs in this province 
in the Cambrian serpentines that stretch from the Vermont boundary to 
Gaspé, and in the past, at various tim^s, small quantities of the ore have 
been mined and shipped, but the total output from the lime of the dis- 
covery of these deposits to the present year is perfectly insignificant.

There are at present, however, indications that the raising of chromic 
iron mav become an important industry in this district. The writer has 
examined the deposits that are now being worked at Black Lake, and 
has studied the occurrence of this ore in California during a professional 
visit to that State in June and July of the present year. The object of 
this paper is to clearjy set forth the character of the ore, its mode of 
occurrence and uses, with a view to enabling the prospector and the 
miner to avoid those snares that have befallen other Canadian mining 
Industries in their infancy. Take our phosphate for example. It iswell 
known that in one or more cases tons of pyroxene were, by mistake, 
mined for phosphate. And again shipments of valuable mineral were sold 
at a loss simply because they did not come up to the required grade, 
and this simply because of a lack of care in dressing or in sampling the 
lot. It is to be feared that unlessv care is exercised similar costly mis- 
takes will be made in connection with chromic iron. I repeat that the
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object of this paper is to furnish information that will enable those in- 
tercsted in this mineral to avoid such costly mistakes.

Chromic iron, or chromite, is a compound of chromic oxide and 
ferrous oxide together with variable proportions of magnesia, alumina 
and silica. It is the only important ore of the metal chromium, and*its 
value depends of course upon the quantity of chromic oxide it contains. 
Chromite as usually found is a massive compact mineral, possessing a 
granular or sometimes a slatey structure. Its color is iron-black or brown- 
black, and its streak or powder is decidedly brown. Chroniite is some
times magnetie, but my experience with Canadian ores is that the high 
grade ores are not magnetie. Chromite has a hardness of 5.5, and 
specific gravity of 4 4, that is, it is about twice as heavy as ordinary 
serpentine.

Our ore may be distinguished from magnetie iron, which is the 
only common mineral it resembles by the faet that its powder is' brown 
whilst that of magnetite is black, and also by the faet that the chrome 

gives, with borax, a beautiful emerald-green glass before the blow-
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Chromite occurs usually in serpentine, not in beds or veins, but in 
detached pockets, but sometimes thesc pockets seem to have been 
deposited along certain definite lines. This is the case in the I-ambly 
and Robichon properties at Black Lake. The 
in size, some being exhausted by a single shot, whilst others yield 
hundreds of tons. Mr. I^ambly has taken nearly 500 tons front one 
pocket, which is not yet exhausted. As a rule, however, the pockets do 
not persist to any great depth, and in California it has been found that 
the ore does not improve with depth, but rather contrariwise.

The principal uses of chromite ore is the manufaeture of the 
chromates and bichromates of potash and soda, and the preparation of 
chrome Steel, an alloy of iron and chromium very valuable for special 
purposes on account of its great hardness.

But not all chromic iron is acceptable to these users of the ore. 
Ore containing less than 50 per cent. of chromic oxide is not desired, 
although, I believe, in certain cases, 48 per cent. is accepted. There 
are only two important manufaeturers of chromates in America, viz: 
the I yson Co., in Baltimore, and the Kalion Co., of Philadelphia, and 
these companies pay at present about $26 per long ton for 50 per cent.
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ore delivered at their vvorks, which is equivalent to about $20 per long. 

ton at Black Lake.
Now, whilst deposits of chromite are by no means rare, it happens, 

unfortunately, that but few—very few—of them are capable of producing 

ore of 50 per cent. chromic oxide. I have analysed a number of samples 

from various parts of this province, and only those from the Black Lake 

district have been up to the mark, the others ranging from 35 per cent. 
to 46 per cent. Selected specimens from Black Lake have analysed as 

high as 56 per cent., and Mr. Lambly informs me that the only shipment 
for which he had received returns averaged 51 per cent.

The question arises: Are chrome ores of less than 50 per cent. 
valueless ? The answer muSt be, in their natural condition they are 
practically valueless a t? present. Recently, in California, attempts have 

béen made to concentrate or work ujD the low grade ores to the market 
standard. Certain low grade ores are intimate mixtures of chromite and 

serpentine, the latter being much lighter than the chromite. It is on 

this fact that the system of concentration is based. It consists in crush- 
ing the ores to a fine powder and passing them over vänners or concen- 
trators. Certain ores lend themselves readily to this system of concen

tration ; for instance, a crude ore of only 24 per cent. has been dressed 

up to 50 per cent., whilst on the other hand some ore of 40 per cent. 
could not be dressed to grade over 42. per cent. The success of the 

operation depends upon the nature of the foreign matter associated with 

the chromite.
In conclusion, permit me to note two points on which special 

emphasis should be laid by those who are interested in this mineral, or 

may contemplate engaging in mining it: First make sure that your ore 

is up to the standard, that is, that it contains 50 per cent. chromic oxide. 

Secondly, remember that although a hand specimen may test over 50 
per cent., it does not follow that the ore in shipping quantity will test as 

high. It is almost certain to test notably lower ; indeed, it will be found 

that very careful dressing or cobbing is necessary in order that large 

quantities, say car loads of the ore, do not test lower than 50 per cent. 
If selected hand specimens test not over 51 per cent. any miner knows 

that his ore as a whole will test considerably lower. And finally, if I 

may venture on a third point, permit me to say that no single fragment 
can possibly represent a pile of ore, and in taking a sample take a large
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Chromic Iron : Ils Proferties, Mode of Occurrence, and Uses. 111

number of small pieces chipped from all parts of the pile, from rich and 
poor masses -alike, indeed, I would say, let your sample whether it be 
sent for analysis or to a buyer, be rather under than over the average of 
the pile. In the end the results will be none the less satisfactory.

long.
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ent. By J. Obalski, M.E., Inspector of Mincs.

The Occurrence of chromic iron, or; chromite in the serpentine 
rocks of the Eastern Townships, has been known for many years, and 
it is mentionecUby the late Sir Willitvm Logan, in the Geology of Canada, 
for 1863. eleven tons of over 50 per cent. having been then shipped to 
Glasgow ata price of $52 per ton. Ten years ago a few tons were ex- 
tracted from Lot II. Range 24, of Wolfestown, and, in 1887, Dr. James 
Reed made a shipment of from 4 to 5 tons, low grade ore, from Lot IV. 
in the i6th Range of Thetford, and 40 tons of 52 per cent. from Lot X. 
in the ist Range of Leeds. At the same time specimens sent to the 
Antwerp Exhibition attracted much attention and a demand for the 
mineral was created ; but owing to the small size of the deposits then 
known nothing eventuated. In April last (.1894) a good surface show 
was discovered at Black Lake Station on the Quebec Central Railway, 
and specimens having been forwarded to Baltimore, it was established 
that owing to the fair price offered and the facilities for working and 
shipping it would become a profitable business. With such encourage- 
ment prospectors took the field. Other discoveries were made and a 
little excjtement followed.

Chromic ore is found in irregular pockets and only in the serpentine 
rock. I will recall then that the ma in belt of serpentine which runs 
through our province and contains the well known asbestos mines starts 

' from the south of the gth and 6th Range of Bolton, forms partly the 
mountains of Orford, passed east of Brompton Lake, and in the Ranges 
5 afid 6 of Melbourne, 14 and 15 of Cleveland, appears in Shipton 
(Jeffrey’s Mine), Tingwick, Lot XI., 21, Ham, north and south, near the

ave
rket
and
on

lsh-
:en-
:en-

2nt.
the
vith

cial

ide.
5o

ind
rge

3WS

ifl
ent
rge
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Nicolet 1 ,ake, Garthby, and takes a large development in the south-east 
part of Wolfestown, forms the mountains of Ireland and Coleraine by 
Black l>ake and Caribou Lakewit-h a branch to the little lake St/Francis 
and Adstock mountains. It comprises the important asbestos mines of 
Black I ,nke and Thetfordi^passes in Thetford and Brompton and is met 
on the rivers de» Plantes and Echemin. No more serpentine is then 
noticed exeept in Gaspesia, forming a large mass at the head of St. Anne 
River and at luast on the Darmouth River. On the course of that for
mation ehromie ore has been noticed, especially near the lake Memphre 
mngog, in Bolton VI. 27, VII. 13, 23# W.; Melbourne, VI. 22^ N.E.; 
South 1 lam, I. 27, II. 4, 20; Garthby, I. A. B. I.; Island of Breeches 
Lake, V. 35, 36; YVolfestown, II. 24^ N.W., VII. 23, 24, 25; Cole-, 
raine, Block A,, near Black Lake Station, X. 19, XII. 8, XIII. S. 7, 8, 
IV. 25, III. 25, II. 26, B. 3, 6, and on the Mount Albert in Gaspesia. 
All those depositit are of variable importance, and in some places like 
Mcmphremagog l,ake and Mount Albert, only loose rocks detect them. 
As a rule the chromic ore appears at the surface of the serpentine as a 
form of black sponge, which sometimes is only superficial or penetrates 
in on a width of few inches which can increase as far as several feet. 
Sometimes, too, the ore appears at the surface in its largest dimensions. 
IvOOse rock» in the earth are also ctmsidered as an fndication of a deposit 

^ in the vicinity. This ore is in pockets of variable sizes and forms very 
irregular and disappears suddenly without any trace for jprther investi- 

gation, 1 hnve not remarkéd any kind of walls exeept the ordinary 

slide» in the serpentine rock.
I will give »ome details on a few of those deposits. ist. Several 

show» exist in the part of Block A. of Coleraine, situated between the 
Q. C. R. and Lot X. 19, and near this one. The most noticeable and 
firnt dixeovered ha» been developed by M. Nadeau & Co., and latter 
by M. Lambly & Co. The ore appears there but little mixed with 
serpentine on an area 10 x 30 feet, with same indication at a distance of 
200 feet N.E. At a depth of a few feet the pocket was exhausted, hav- 
ing produced about 500 tons, of which a shipment of 250 tons sent to 
Baltimore yielded 50.3 of sesquioxide of chrome.

Anofher pocket on an adjoining property at about 400 feet N.E. 
»how* also »ome good indications, but has been but very little worked. 
On the »ame block near the Black Lake some valuable deposits have 

also been found.
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Chromic Iron in Quebec. ”3

l.ot 19y2 N.W., in the ioth range, belongs to Dr. J. Recd, and ata 
little distance from the a bo ve deposits several shows are opened bysmall 
parties of miners, the most important being the one of Mr. J. Lemelin 
& Co., who works in from different places, one of them showing a width 
of 4 feet. 150 tons have been taken out, of which one car (18 tons) has 
been shipped to Philadelphia and four to Pittsburg. At some distance 
N.E. another good show is developed by M Frechette & Co. from which 
30 tons have been extracted.

Lot II. 26 has been bought recently from the Government by M.
M. Leonard, Morin and Labreque, who will develop it on a large scale. 
This deposit is very remarkable, showing solid chromic ore 60 by 150 
feet, with important indications connected with the main body at 50'
N. E. and 100' S.W. From a small opening 5 feet deep, more than 100 
tons of good ore have been extracted by onlyva few shots. So far it is 
impossible to appreciate its depth, but the ore has been found at a 
difference of level of 20 feet In admitting the depth corresponding to 
the other dimensions we find that we have there a considerable quantity 
of ore, which will be of great value if it only reaches the standard. This 
mine is six miles dista-nt from the Q. C. R. between the stations of Black 
Lake and Coleraine, and the company is just building a road for getting 
it. The above described deposits are all in the Township of Coleraine. 
The quantity of ore extracted represents about 85a tons, of which 270 
have already been shipped to Baltimore, 55 to Philadelphia, and 70 to 
Pittsburgh.

Distinctive Characters. —The chromite has a specific gravi ty of 4.5 
representing about 7 cubic feet per ton in situ. Its hardness is 5.5. It 
gives a brown strike and dust of the same color. Some mineralogists 
pre(,end that it is magne&c, but I have not remarked this fact in 
province, although I have found specimens of magnetite yielding 
chrome.
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nevertheless, the elements chrome and iron are often partly repladed by 
alumina and magnesia, which 1 essen the percentage, beside the mixed 
serpentine easily discerned. Theoretically it would contain 68 per cent.

• of sesquioxide, but it scarcely yields over 56 or 57 in picked specimens 
and 53 to 54 in cargoes. ^*he commercial grade is 50 per cent., but 49 
and sometimes 48 is accepted. Below this it is considered as low grade

set N.E.
: worked. 
sits have

8



General Mining Association of Quebec.

ore and not used for Chemical purposes. The Black Lake ore gives 49.8 
and 50.3 on cargoes (analysis of Baltimore chrome works), and 54 and 

56.02 on picked specimens (analysis of Donald).
Uses.—Chromite is mainly used for mnnufacturing bi-chromate of 

potash which is employed for calico printing, for making pigments called 
chrome yellow, orange and green, in the construction of electric batteries 
and in chemistry. Chrome in alloy with othcr metals communicates to 
them its hardness, elasticity and unalterability, and 
tensively used as ferro-chrome for manufacturing Steel armor plates, 
special harri tools, stamp shoes and dies, safes, etc. It is proposed too 

for hardening alumina.
Souncs —Chromite is always found in connection with serpentine, 

and the rnain producing countries are, or have been, Syria (Asia- Minor), 

New Zealand, New Caledonia, which produced high grade 
Some chromite is also obtained from Austria, Greece, Norway, Russia, 
and Australia is reported as containing important deposits, but difficult 
of access. There is some, too, in Newfoundland. In the United States, 
Pennsylvania and Mary land, have been as far as 1880 and for many 
years, large producers of this ore, while California contains important 

deposits, but of low grade ore 
Nevertheless, they can be concentrated there and sent alter in a granu- 
lated form w.ith a percentage of 50 per cent and

Market.—In the United States there are two companies manufac
turing bi chromate : the Baltimore Chrome Works (Jesse Tyson & Son), 
Baltimore; the Kalion Chemical Co. (Harrison Bros.), Philadelphia. 
The following companies are using chrome for metallurgical purposes 
Brooklyn Steel Chrome Company, Brooklyn ; Bethlehem Steel Company| 

Bethlehem ; Carnegie Steel Works, Pittsburg.
In Europé there are several manufacturers in England, France, 

Norway, Russta, but we have no information regarding them. Glasgow 
(Scotland) seems to be the most important place for chrome manufac
turing, and I will mention as purchasers: John Nelson Cuthhertson, 
Stevenson and Carlyle. J. & L. White. It is worthy of mention that for 
metallurgical purposes the low gradé ore can be used, it is said as low as 

40 per cent.
For the United States, the manufacturers of Baltimore and Phila

delphia give $26 per gross ton (2,240 Ibs.), delivered, for 50 per cent.
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ves 49.8 

54 and
and over. For a few years there was a duty of 15 per cent. ad valorem, 
reprcsenting $2.90 per ton, but with the Wilson bill this duty has been 
removed and chrome ore is now on the free list. The freight is $5.50 
from Black Lake to Baltimore, and $5 to Philadclphia. The cost ofomate of 

its called 
batteries 
licates to 
quite ex- 
r plates, 
osed too

carting from the mine to the railroad ranges from 25 cents to $2 per ton, 
and mining and hoisting vary from $1 to $8, leaving then a good margin 
for profit. (

I am not well informed about the flhopean market, but I under

stand that in Glasgow they pay $22.50 per ton delivered, the freight 
amounting to $4.50.

According to the “ Mineral Industry ” the price in Europé would 
be ^5.10 per ton of 50 per cent. with a rise of 55. per unit. In the 
United States the price paid for Turkish ore would be: for 48 per cent. 
$26, 50 per cent. $27.50, 52 per cent. $31.80, 54 per cent. $34.50. The 
production of the United States in 1893 would have been 1,620 tons, 
and the importation 6,354 tons, total 7,974 tons. The manufactures of 
bi chromite require from 5,000 to 6,000 tons.

I don’t know what the consumption in Europé is, but from what is 
said above, the market and the demand for chrome ore appear to be 
favorable, our deposits being in the best condition for working and ship* 
ping. At date, the annual consumption of chrome ore for commcrcial 
purposes is from 10,000 to 12,000 tons.

The present paper has been prepared at the request of the President 
of the Association, after only a few days of notice, which explains and 
may excuse its elementary form. For better information on the subject, I . 
refer to a very good artide of the “ Mineral Industry for 1893,” in which 
I have found a good deal of facts. I must mention, too, the information 
I have obtained from Dr. J. Reed, one of the first exporters of Canadian 
chrome ore, and from Dr. W. Glenn, of the Baltimore Chrome Works,

As a conclusion, I will recall the irregularity of those deposits, which 
make their exploitation an investment favorable only under certain con- 
ditions.

rpentine, 
v Minor), 
i. Some 
r, Russia, 
t diffieult 
ed States, 
for many 
important 
It access. v 
1 a granu-

manufac- 
n & Son), 
ladelphia. 
purposes: 
Company^

d, France, 
Glasgow 

; manufac- 
ithbertson, 
on that for 
i as low as DISCUSSION.

Mr. Blue—What is the difference in the specific gravi ty between 
chromic iron and gangue ?

Mr. Obalski—Between 3.20 and 4.50.
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I)r. Reed—The papers just read are vcry exhaustive and coverthe 

whole ground. People have an idea Ihat chromic iron is gencrally found 

in small pockets: I believe that to be a fallacy. I have been told by 

parties who have mined in California and the States that they found very 
deep pockets, five hundred feet, and chromic iron there. You can find 

pockets in a certain strike in the rock; you go along a mountam and 

find five or six pockets all in vne stretch. You go off that stretch thirty 
or forty yards north or south and will not find it. Large portions of this 

ore will be found in veins. If that can be found correct, we will be able 

to mine chromic iron as we do other minerals. You will find at Cole- 

raine the pockets nearly touch each other. The most imporlant thing 

to miners is the acid. We sent to Baltimore a car load of chromic iron. 
They say : this is forty-eight per cent.-and you must take their word 

Now, that is a bad position to be in. You notify them to come
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and exarnine what you have and say what it is worth. They say : you 
must send it to us, and take whatever we will give you. See how much 

better it would be to send it to Glasgow. In Glasgow they have an 
official analyst who cxamines not only chrome hut other minerals, and 

his assays are binding on botlr buyer and seller. Why should not our 
Government be able to furnish correct assays for our people, so that 

• when we who have a large quantily of ore to send away the certificate of 

Government would give the quality of
Secretary correspond with the Government upon that subject 

chemist who will certify as to the quality of 

that wc will not be at the
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rcy of the buyers, and that we may he in the sams position in regard 

We sent a carload down to Philadelphia.

ol
etto ores as in regard to timber.

They wrote hack that the ore was only forty-eight per cent. We had tu 

take their word and reduce the price so much a ton ; and the same thing

I believe ores as low

I

occurred in regard to our Baltimore shipments.
be sold to mix with iron and Steel. th

as forty per cent. can
Mr. Obalski—I noticed at St. Francis a very large pocket. I do 

that chromic i ron is found in regular veins. Sometimes cl
• not suppose

some inside pockets can be found, which could be tested by a diamond 

' drill. I agree with Dr. Reed as to having an analyst appointed hy the 
Government, and I think we should have a Bureau for this purpose, and 

a certiicate could be issued hy the Government.
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Mr. B. T. A. Bell— I have argued for a longtime that our Mining 
Bureaus should give more attention to the commcrcial aspect of our min- 
ing industries.

Mr. George Drummond— My fricnds, Ur. Reed and Mr. Bell, 
have made a good point with reference to the appointment by the Gov
ernment of an analyst, but I cannot see how that is going tfc bind the 
American buyer. The lattcr will be bound, not by the CanacÄan chemist, 
but by his own chémist. I think it would bewell for those gentlemen if 
each had his own chemist, and then a sample could be sent tofsome inde- 
pendent or neutral chemist in the United States, as a safeguard against 
the courts later on, so that his certificate would be just as good as the 
certificate of the buyer. Buyers in the United States are more competent 
than gentlemen mining in Canada to tell the corrcct percentage of ores.
We have got to meet our customers and admit that they are honest until 
we find them otherwise. There are only a few buyers in the United 
States, and tfiey are not likely to defraud wilfully. I think Mr. Donäld 
and Mr. Obalski have pointed out å few facts we ought to look at 
squarely. There is a tendency which almost every miner, particularly 
those who own property which they desire to sell to sqme unfortunate ^ 
speculator or financial men—there is a tendency to go down and pick 
out the best specimen and say: There! that is a fair sample of my 
mine? With regard to Black Lake, I had a gentleman call on me the 
other day with a very fine specimen, and he said he had “ mountains öf 
it ?” Dr. Reed says you have very large pockets, but he has not said as 
much as the gentleman I have just referred to.. I think the concensus 
of opinion is that in the. majority of cases chromic iron occurs in pock
ets, and although it is a good thing to push our mines to development,
I think it would be w i sest fot those going into these mines to go very 
cautiously. They should be very careful in the selection of their ores 
and in the amount of money put into these mines until it is proved that 
there is a large supply.

Mr. John J. Penhale—Mr. Obalski mentioned the cost of carting 
chröme as 25 cents to $1 per ton, and the cost of mining from $1 to $8 
per ton. I would like to know how that is arrived at.

Mr. Obalski—I mentioned the case of Lake St. Francis, lot 26.
I was there myself and saw the place. After making inquiry, I estimated 
that it would not cost more than one dollar for carting. Eight dollars 
would also be the maximum for mining.
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* Mr. John J Penhale—Would that be a fair statcment to put be- 
before the public? Is it fair to suppose that the miner is mining at 
high a cost as he ever will mine it? If he has to pay a royalty, and the 

cost of mining is eight dollars, and the freight five dollars and fifty cents, 

and there is a duty of 15 per cent., he would be left a very 

margin.
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Mr. Bell—The duty has been taken off.
Capt. Bennetts—I went out to examine these chrome mines, and 

the first question I considered was the geological question. Was it 

serpentine ? And if so, is that serpentine congenial to the deposition of 

chrome iron ? I found it was. These ores are in pockets. The quan- 
tity of ore raised has been considerable, considering the amount of work 

done—between 900 and 1,000 tons—and by the returns of the United 

States they raisetthere 1,200, so that gives me the idea that these ores 

worth not only recognition, hut searching after. So far, they appear 

to be of great value. The occurrence of the mineral covers a wide area, 
extending from Black Lake into Coleraine. I should like to ask Mr. 

Obalski if he noticed any other minerals that might be of value to the 

prospector in connection with serpentine.

Mr. Obalski—In Bolton there is a great deal of magnetite.

Mr Blue—I Hardly agree with I)r. Reed in his suggestion of a 
Government analyst for determining the value of chrome iron and other 

If a man has an artide to sell, and another wants to huy it, they
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ought between themselves to establish a value. As to finding the pro

portion of valuable metal in ores—say, the amount of iron in these 

minerals—there is no difficulty whatever in taking a sample and having

plenty in Canada and the Uniteda public analyst, of whom there are 
States, make a complete analysis I do not see what the Government 
has got to do between the private transactions of two persons. In our 

business we do not have the least hit of trouble, and I do not see
as

copper
any difference between selling copper and chrome iron. 
have a little argument, but no trouble in having it ultimately settled If 
the assayer of the buyer does not agree with the assayer of the seller, 

third party can be called in. In regard to low grade ores, it is claimed 

that ores under 50% are not of much value, and Mr. Obalski says the 

specific gravity of the chrome iron is 4.50 and of the rock about 3. 

being the case it would not be difficult to establish a system of concen 
tration that would hr ing up low grade ores to the required standard.
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Mr. Geo. Drummond—In selling chrome, as a safeguard, why not 
sell it so much per unit ? You will have to deterinine the unit by having 
your own chemist and a corresponding chemist in the United States. I 
ship goods to a man and he says he receives only 990. Who will settle 
the -difference ? You must fight that man in the courts. These differ- 
ences will arise and no government can help you out. A great many 
young men come out of our colleges every year as trained chemists— 
some of thern members of this Association—are you going to shut them 
out because you want to appoint a government official ? If you find 
that a man in the United States has been acting badly and been trying 
to cheat you, why, find another buyer.

Dr Reed—The laws of England are pretty good laws, and based 
upon justice, and if it is right and proper for the British Government to 
appoint Dr. Clark to assay ores and weigh fhem, why should it not be 
right for our Government to appoint one here ?

Mr. Drummond—Di;, Clark will not be bound byany Government 
chemist- appointed here.

Dr. Reed—I know of a case of an American who took Dr. Clark’s 
decision as final.

The meeting adjourned at 11 o’clock p.m.
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REPAIRING ROCK DRILLS.

By A. Sangster, J r. , Sherbrooke, Que.

It is to the interest of every drill user to keep the repair bill as small 
as possible. The Canadian Rand Drill Co. believe it to be thcir interest 

■ylso to have’their drills require few repairs, and in the following sugges
tions the writer would endeavor to show how a drill can be made to last 
longer and do more work The repairs will refer more especially to 
those for which it is necessary to send a machine, or part, to the shop.

In nearly every case of a drill coming in for repairs, we find the 
cylinder worn in the bore from A to of an inch (mostly on the bottom 
side, from using the drill in a horizontal position), so that it will require 
to be bored to ^ of an inch larger.
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The rings are generally worn out.
The split bushing for the lower head, and the »tuffer, are generally 
yk or more, and the piston (harring accidents) UHimlly in good to f

condition; in fact, it is a common oqcurrence to get a piston that has 
been in use for years, not worn more than * inch in diameter, ruaning par:

in a cylinder fö inch larger.
The drill is often accompanied by an order to re-bore cylinder and 

put in new rings, or larger rings; hut the lower head is considered good 

enough.
As the cylinder is one of the most expensive parts of the drill, we 

should consider how to prevent this excessive wenr. It is the opinion 
of the writer that it could be prevented by putting in a new split bushing 
in the lower head when that part wears out. It is very evident that when 
the bushing is worn so loose it no longer forms a guide for the rod, and 
all the wear caused by the drill bits being out of truth, or by the^rill 
moving on the mounting, comes on the piston and cylinder, and the

as i

I

the
i

cylinder being the softer suffers most.
Sorne drill repairers recognize and try to prevent this wear, and 

keep a guide on the rod by putting in a new stuffer, but it is designed 
only to tighten up the packing, and will not take the place of the bush
ing, which is a steel casting and has a bearing surfaee nearly four inches 
long, while the stuffer is of malleable iron and hasa bearing only 2 inches 

long.
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The bushing is held in place as solid as the cylinder itself, by a 

projection into the cylinder, a large shoulder on the cylinder, and firmly 
clamped in the lower head, which is pulled up tight with the »ide rods; 
while the stufifer is only held in place by being pinched on the threads, 
a bearing of about one inch. This soon wears itself loose (and the 
threads in the lower head as well), when this extra duty i» imposed

to
:

. th<

g°
upon it.

gr<We supply at least ten stuffers to one lower head bushing, ^nd as 
many cylinders as bushings, yet if the bushing was renewed in time a 

stufifer would be unnecessary, and the cylinder would last much 
longer; and this bushing might be renewed five time» for the price of a

on

les
les

cylinder.
We will now consider how to repair a cylinder already worn out as

loidescribed.



Repairing Rock Drills.

When the piston or cylinder of your pumps, hoists, or compressors 
is worn too loose, you have the cylinder re-bored and a new piston made 
to fit, at a comparatively small expense; but in a rock drill, where the 
piston with the rod and chuck are 
part of the drill, the case is quite different.

To re-bore the cylinder inch larger requires a collar on the rat- 
chet box and on the lower head bushing, to fit necessarily enlarged 
counterbores. If this is done and only larger piston rings put in, it is 
not worth the doing, as we have then only ^ in. bearing at each end of 
piston, that is the width of the rings, which will wear out and be as bad 
as ever with a few days’ use.

If a new piston is made for the re-bored cylinder, it is the most ex- 
pensive and troublesome way to repair the drill, as the part saved (the 
cylinder), is the cheaper of the two. This also requires the collars in 
counterbores. Then, in the Liltle Giant Drill the piston is too close to 
the rocker pin hole, by one half the amount bored out. This necessi- 
tates reducing the rocker on the face, and as it is tem pered it is a diffi- 
cult job, and could not be done nicely outside of a machine shop with- 
out considerable time and trouble. This difficulty is not confined to 
the Little Giant Drill, but occurs in any drill in which the valve is moved 
by mechanism in contact with the piston.

It would be better and cheaper to put in a new cylinder. If neces- 
sary the piston can be trued up, and the new cylinder made a little 
smaller to fit.

The only way an old cylindeV can be economically repai red, and a 
way which is made a regular practice in some of the American mines, is 
to bush the cylinder with a brass tube. These can be obtained drawh 

. the standard size of the cylinder, and if the piston is not worn much, a 
good fit can be made, with all parts standard size, which is a matter of 
great convenience at the mines when it is desired to exchange parts from 
one drill to another.

The cost of boring and lining the cylinder the first time would be 
less than half that of a new cylinder, while to renew the lining would be 
less than one third.

Of course it cannot be expected that the brass lining will last as 
long as a new cylinder, but it can be renewed as often as desired,
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A point in the Little Giant drills where much loss of power can be 
prevented, is in the rocker. Wilh the wear on both points of contact 
with the piston, the ball of the rocker, the hole in the slide valve, and 
the droppinj* away of the piston itself there is sometimes in an old drill, 
a very small port opening. This can be remefifed by swaging out the 

rocker, as well, and even better, than with a new rocker, as it can be 
drawn a little more to allow for the wear in the other parts. But it is a 
fine job, and could not be done by every drill sharpener; but in the 
hands of a good mechanic it is one of the best ways to liven up an old 
drill. We usually swage the rocker on every drill that comes in for re- 
pairs, and have had old rockers setyt in to be swaged.

We use, in repairing an old drill or in setting up a new one, a skele- 
ton valve, which is simply an ordinary slide valve, with the port cut right 
through so as to sthow it working on the seat.

By leaving the steam chestoff, and moving the piston backward and 
forward by hand, we can see exactly what port opening the drill has, and 
in swaging the roclcpr can see where to draw it so as to give full and 
equal port opening at both ends of the stroke.

I would recommend that every repairer have a skeleton valve, and 
examine the drills wilh it when they come out of the mine, and not wait 
till the drill gets weakened in its action.
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At some mines, after the slide valve and seat have been used as long 

as they will work, they are thrown aside, and new ones put in.

This is unnecessary, as a valve seat can be planed up as good as 
new several times. The same with the slide valve; but asNt can be 

dressed as cheaply with a file as on a planer, it can be done at the 
»mines. The recess or steam passage must be looked to and dressed out 
to its original depth, otherwise the steam or air would be throttled at 

» this point.
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A customary way in which the drills are a bused is by pounding 

the piston rod or chuck with a hammer or bar, when for any reason the 
drill gets stuck in the hole. With our hexagonal chuck there seems to 
be no excuse for this undue punishment of the piston. And the fact 

. that some pistons which have been out for years, even withoi 
agonal chuck come in with very few marks upon them, ntéiinly shows 
that it is not necessary. /
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About a year ago we repaired several chucks which bad been 
pounded out of all shape, some of them right through to the bushing, 
and all of them allowing the bushing to project from an yb in. to in.

These are repaired by turning up the end as large as possible, and 
shrinking and pinning a Steel collar on abo ut 1 in. or 1^ in. wide. The 
collar was bored to fit the bushing at one end, thus lengthening out the 
hole of the bushing. They were held in place by tvvo large pins screwed 
and riveted in parallel with the rod, and several put in diametrically. 
Upon inquiry last week it was learned that they were giving good satis- 
faction.

The annoyance of nuts working loose can be prevented by using 
lock washers which we now put under each nut on all drills. Thay also 
make practicable the use of a Pawl stud, which many prefer to th : stud 
we regularly put in. It has a long taper liead, fitting in a reameti hole 
in the ratchet box, and passes right through the cover, and has t\ o nuts 
with a lock washer between them. The first nut is to make a clo; e joint 
about the hole; the washer and second nut to keep it from slacking 
back. These, or the regular studs can be put in any old ratchet box, no 
matter how large the hole may have become, by plugging it and making 
a fresh hole for the stud.

In the progress which has been made in the construction of rock 
drills better material is being used, parts which were once made of cast 
iron have for several years been made of malleable; amongst them the 
steam chest and ratchet box, making the breakage of those parts a rari ty. 
In fact the cylinder and valve seat are the only parts of the Little Giant 
Drill which are made of cast iron.

Great care should be taken to see that the drill is oiled regularly 
with a good quality of lubricating oil. From the rough nature of the 
work for which this class of machinery is used, this important point is 
often overlooked and by using an inferior oil, through misrepresentation 
or from a sense of economy, a plant which has been laid out with expert 
engineering advice and the best machinery put in, is often seriously 
crippled.
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DISCUSSION.
Mr. George R. Smith—In expressing an opinion upon Mr. 

Sangster’s paper I should exercise great care, for it is entirely, I presume,
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based upon his acquaintance with the Rand machine; and, as you all 
know, my ideas are founded upon experience with the Ingersoll make. 
The valve motipn of the Rand is entirely different from the Ingersoll, 
there being no tappet. The bushing of the cylinder is a new idea to me. 
Is his idea that the company who furnish the drill furnish the bushings? 

Mr. Sangster—Yes.

the

Mr. George R. Smiti/1—The trouble is, I think, that the bottom 
side of the cylinder is usually worn 
would eitHfer have to be bored out a little to take the bushing, or the 
bushing would have to be ta pered to be put in. How can we use this 
bushing without re-boring the cylinder or getting a taper brass lining ? 
Would not the cylinder have to be re-bored to take the brass lining ?

Mr. Sangster—The cylinder would have to be re-bored the first

more than the top side. The latter

ecoi

gen»

zind
Afterwards the bushings would be renewed without re-boring. 

Mr. George R. Smith—Of course, the onlypoint is that you could 
use»the old cylinder; but I think the idea a new one and a good one. 

-Mr. Blue—How is the bushing kept in place ?
'A. Sangster-

ing

-It has such a long fit in the cylinder that the dan- 
ger of moving would be very slight. It could not move sideways, as the 
heads and two pins screwed in and rivetted over would prevent its turn- 
ing round.

will

witl 
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be tMr. Blue—Would it not be possible when a cylinder was in the 

shop to bore it out a certain size and get several bushings, all fitted fqr 
that size, and when sending the drill back to the mine owners send 
several bushings at the same time.

Mr. Sangster—Yes; the bushings would all be the same size, and 
a cyliftder once re-bored a bushing could be exchanged.

Mr. L A. Klein—The economical part of the question has 
been referred to. Have you, Mr. Sangster, made any practical test of 
your theory ? How long will such a brass bushing stand ?

Mr. Sangster—Å practical test has been made at some of the 
American mines. I have only had experience in bushing one cylinder. 
I never heard anything against its use.
t Mr Klein—Would it not pay better to have a new cylinder instead 

,of putting in four or five bushings ? How would that compare?
Mr. Sangster—The cost would be less than one-half to bush it 

the first time, and less than one-third to renew the bushing. Many mine
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owners are averse to putting in new cylinders. They wisli to use out 
the old parts.

Mr. Klei,n—Wrong tactics !
Mr. Sangster—No doubt a new cylinder is the best method. But 

how many are there who will do that ?
Mr. F. P. Buck—We would all do it if we knew it to be cheaper.
Mr. L. A. Klein—Is it not better to have a new cylinder than new 

bushings, and be obliged to renew these brass bushings so often ?
Mr. Sangster—My argument is th^t the old cylinder can be used 

economically.
Mr. S. L. Spafford—My experience is that after a drill gets to a 

certain stage, when the cylinder is worn and the piston is worn, and the 
general repairs would be heavy, it is better to get a new machine than 
try and patch the old one up. Such a policy is a saving in your fuel, 
zind I do not believe in bushing old machines. It is possible that bush- 
ing a cylinder is a good idea; but I think that if the cost of bushings 
were taken in to consideration, and the time of repairing the machines, it 

ill be found that it did not pay. Brass bushings wear out rapidly.
Mr. Blue—1 think if the manufacturers of drills would be content 

with a moderate profit, on the manufacture of drills, say if they would 
give tis a drill for something like 25 or 50 per cent. on the cost, it would 
be the wisest plan for all users of steam drills to throw them away after 
the first six months’ work and get new drills. I have always found the 
first six or eight months’ work of drills the best work, and not very satis- 
factory after that time.

Mr. George R. Smith—We all ought to feel very grateful to Mr. 
Sangster for having introduced such a subject. If there is a sore point 
among mining men it is that of repairing drills and drill parts.

Mr. Blue—The use of better oil is a good suggestion by Mr. 
Sangster. A drill is the worst used piece of machinery on the face of 
the earth.
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Capt. Bknnetts—I have been using these drills some two hundred 

miles from a machine shop; and in such a case as that, many points of 
Mr. Sangster’» paper would come in usefully.

Mr. A. Sangster, Sr.—I think there is not enough care exercised 
in the choice of oil. Agents will come along sometimes and offer you 
an oil at a cheap rate, telling you it is of the same grade and quality as
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the best. Hut instead of this cheapoil keeping the machinery lubricated, 
the machinery begin» to cut, more especially in the case of cast iron.
We alway» try tp get the best oil; and when we once get a good grade 
of oil, we keep to it, no matter what agent comes along. I think there 
i» a greflt deal in the oiling of machinery to keep it running longer than 
it ordiqarily does. 1 am not acquainted with a ny kind of drills, but 
nimply with the running of machinery so far as oil is concerned. That 
one point ha* been very well taken by Mr. Sangster.

Mk. Spafford—What do you cpnsider, Mr. Sangster, the usual 
coHt of repair* per mjith ?

Mk, Sangster, Jr.—1 refer you to Mr. Jenckes, and to those who 
u*e drill*, rnrthat question.

Mr, l„ A, Klein—We have had a .few American and ('anadian 
machine*, Our repairs in the first year, on five machines, did not 
amount to more than $42, using them all the time, two of them under- 
ground and three at open work. But in the interests of drill manufac- 
tutcr», I do not like to mention what they cost afterwards.

Mk, Blue—That bears me out.
Mk. George R. Smith—Mr. Spafford’s question is a hard one to 

answer, With u» a drill will last longer than in the copper mines. Our 
rock i* *ölid. A seamy rock seems to break the drills up much quicker 9 
than a good »traight stratified rock. Another great point is the operator.
You ean give a new drill each to two men. One man’s drill will be in 
ju*t a* good condition at the end of six months as at the beginning; 
while the other man’s drill may have codt in that time six or eight, or 
*ixty or eighty dollars, according to the manner he used it. It depends 
on the rock and the man who is running the machine.

Mk. Klein—The difference in cost of repairs between machines 
run by compressed air and machines run by steam is very considerable.
With »team, you break a machine in about half the time that you do 
one with compressed air. I have been using both on the same ground, 
with the *ame men and conditions, and the steam does not stand half 
the time, There are certain parts which seem to break away, and at 
certain point*,

Mr, S. W, Jenckes—I never heard of any difference in working 
between »team and air, unless there was greater pressure used by steam
than air.
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Mr. Klein—We carry eighty and ninety pounds, steam and air.
Mr. S. W. Jenckes—Would your pressure be the same?
Mr. Klein—Not exactly the same, on account of the difference in 

length of pipe line. 1,800 feet of pipe line, used in the case of air, 
naturally reduced the pressure ultimately on the machine, while the 
steam gets nearly the full benefit of the ninety pounds. I know Mr. 
Halseyfully admitted the repairsto be considerably higher in the use of 
steam ; and his explanation was ihat it was due to the heating of the 
drill.
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Mr. Sangstkr, Jr.—Cértainly, repåirs are greater in the use ofi

>se who steam.
Mr. Klein—It is not more expensive at the same time to run with 

steam, though the repairs on a drill are higher. For the ultimate cost 
of a loot drilling where there is a possibility of running with steam in 
open works, is considerably lower than using compressed air. We 
well afford to repair drills and use steam just the same.

The hour being late,'the Secretary moved the adjournment of the 
discuåsion, which was carried.
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V.
1 RSION TO THE COPPER, CHROMIC IRON AND 

ASBESTOS MINES.

Favored with the best of weather, the members drove to Capelton, 
Thursday, 27H1 Sept., and spent a thoroughly enjoyable day as the 

guests of President and Mrs. Blue. A considerable portion of the time 
was spent in a profitable inspection of the surface plant of the Eustis 
mine and in examining the extensive underground works for which it is 
famous. (For a full description of the operations -carried on here, see 
Vol. I, pp. 387-94.) A recherche luncheon, given by Mr. and Mrs. 
Blue, was served in the Club llouse. The adjacent pyrites mines of 
the Nichols Chemical Co., with which are connected extensive works for 
the manufacture of sulphuric acid* Chemicals and super-phosphates were 
not thrown open to the inspection of the Association, for business rea
sons, but as the character of the ore and the conditions of its occurrence 
are the same as at the Edstis mine, both properties being located on

achines 
lerable. 
you do 
jround, 
ad half 
and at

>

rorking 
r steam

t

■



v

General Mining Association of Quebec.128

what is regarded as the same vein, the real object of the visit was ob- 

tained. Too much cannot be said for the geniality of the hosts of the 

day, who were uritiring in their efforts to make everything thoroughly 

pleasant, and it is needless to say, judging from the delighted remarks 

of the party, they succeeded admirahhj, 

roads and through a delightful stretch Of picturesque country, was greatly 
appreciated by all, Sherbrooke being reached in time for supper.

Delightful warmth* and glorious^sunshine favored the members for 

their cxcursion to the mining districts, on the line of the Quebec Central 

Railway, on Friday. Mr. Frank Grundy, the general manager of the line, 

courteously placed a special train at the disposal of the members, a 
token of his good will to ttje mining fraternity, which was heartily ap: 

preciated. A start was made at nine o’clock, the first stop being made 

to permit. an inspeation of the important pulp and paper making Indus

tries at East Angus. Then a pleasant run through the charming scenery 
of the St. Francis Valley, brought the members to the quarry arfd works 

of the Dominion Lime Co., Ltd., at Dudswell. About 
einployed here. There are ten kilns ané the output when running full 

time is about 150 tons. The face of the quarry is abont 150 feet in 

height. The lime is celebrated for its great purity, and is surpassed by 

that of no other lime works in Canada or the adjoining States, the 
amount of foreign matter being not more than one per cent. 'The train 

was soon again in motion for the run to Black Lake, and in order to lose 

no more time, a lunch, embracing everything that could be desired was 

served on the way, the fresh air and exercise and the universal feeling of 

good-fellowship causing everyone to appreciate the good things provided 

to the fullest extent. Choice bits of scenery abounded, and the run to 

the chrome workings—they can hardly yet be called mines—which were 
reached about one o’clock, was enjoyable in the extreme. The memb

ers, under the guidance of Dr. Reed, Mr. Lambley and Mr. Robichon, 

were soon scattered about the various pits and trenches that have been 
opened recently on the hillside in close proximity to the railway, and 

from which'several hundred tons of chromic iron of excellent quality 

have been mined. The nature and occurrence of these deposits are 

fully described in the papers by Mr. Obalski and Mr. Donald, repro- 

duced elsewhere in this volume. A stop was made at Black Lake to 

visit some of the important asbestos mines, but the main body continued
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the run to Thetford mines, the headquarters of the industry, wherc the 
remainder of the day was spent with profit, examining the important 
works of the BelVs, Beaver, King Bros., and Johnson mines. The re- 
turn trip was a fast one, Sherhrooke being reached shortly aftcr BIX 
o’clock.
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FIFTH ANNUAL MEETING.

MONTREAL.

9TH, 10TH AND IITH JANUARY, 1895.

Session opened in the new Club Room, Windsor Hotel, on Wcd- 
nesday morning, qth January, Mr. John Blue, (.. & M.E., President, in 
the chair. There was a large attendance. The meeting was called to 
order at eleven o’clock, when the minutes of previous meeting» were 

read and confirmed.
The Secretary’s Report.

Mr. B. T. A. Bell—Notwithstanding exceptional commercial and 
industrial depression which, unfortunately, has not been without eflfcct 

the mineral industries of the province, it is gratifying to be ablc toupon
report that the past year has been in many respects one of the mo»t 

successful in the history of the Association.
The meetings have been well attended, the excursions full of inter- 

est and enjoyable in the extreme, while the numerous papers presented 
wide field and have been instrumental in increasing knowlcdgecover a

of the art of tnining and in spreading valuable information respccting 
the mining industries and mineral resources of the province and of the

country.
By the death of Col. Lucke, we have again to lament the los» of 1 

populär officer, and one who took a deep and energetic interest in all it» 
affairs. The startling intelligence of the'"sudden and untimely event wa»

9
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receivcd durihg the excursion to Cape Brcton, and was a sad interrup- 

tion to the enjoyment of the members. A meeting was convened on 

board the steamer, and a resolution entered in the minutes recording ap- 

preciation of his services, and expressirg most tender sympathy with his 

widow in her bereavement.
At the Sherbrooke meeting, Mr. \V. A. Allan, Ottawa, was unani- 

mously elccted to the va ca n t vice-presidency.
Meetings were held at Montreal on nthand i2th January, when 

four sessions were held ; on board the steamer Bonavista, en route to 

Cape Breton on the evenings of 6th and 9th July; and at Sherbrooke 

on 2fith and 271b September.

During the year twelve papers were considered, as follows

spe
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Mr1. “The Diamond Prospecting Drill in Mining Canadinn Apaiitc and oihvr 
Irregular Deposils,” by Mr. J. B. Smilh, Glen Al mond.

2. “ Mine Tunnels and Tunnel Timbering,” hy Mr. W. A.Vfmlyle, Montreal.
3. “ Notes on the White Mica Deposils of the Saguenay Dislrict, Que.,” by Mr. 

J. Obalski, Quebec.
4. “ On the Igneous Origin of certain Ore Deposils,” by Dr. F. D. Adams, 

Montreal.

his
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5. “ The Canadinn Iron Incfustry," by Mr. George E. Drummortd, Montreal.
6. “Ore Sampling,” by Mr. J. T. Donald, Montreal.
7. “ The Silver Mincs of West Kootenay, B.C.,” by Mr. E. I). Ingall, M.E., ''"ack

Ottawa. age
8. “ Slate : Its Formation, Extraction and Uses,” by Mr. Harry Williams, Thet- 

ford mines, Quebec.
9. “The Magnetic Needle,” by Mr. A. W. Elkins, Lennoxville, Que.
10. “ Repairs to Rock Drills,” by Mr. A. Sangster, Jr., Sherbrooke.'
11. “ Chiome Iron: Its Properties, Mode of Occurrence and Uses,” by Mr. 

J. T. Donald, Montreal.
12. “The Occurrence of Chrome Iron in the Province of Quebec,” by Mr. I. 

Obalski, M.E., Quebec.

As will be seen, these have been presented by three honorary and 

ordinary members, six of whom have contributed before.

A very notable feature of the year has been the interesting char- 

aeter of the excursions held under the auspices of the Association. By 

kind invitation of Mr. David McKeen, M.l\, Resident Manager of the

cor

for

of t

At

of

hot
seven

ger
pla
on

. Dominion Coal Co., Ltd., Mr. R. H. Brown, General Manager of the 

General Mining Association, Ltd., and the officers and members of the 

Mining Society of Nova Scotia, a delightful and instruetive holiday was
ing

ing
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Secretary's Report. ,
spent in Cape Brvton, visiting the collierieS and other important features ' 
of t hat beautiful and historic island.

The programme included
An excursion -by water to the various shipping piers on Sydney * 

Harbor of the Dominion „Coal, Co., Ltd. , ,
An excursion by special train to the Bridgeport, Dominion No. i, 

International and Cajedonia Mines of the Dtirniniön Coal Co., Ltdi
An excursion by water to the Old Sydney Mines of the General 

Mining Association, I.tcL “
An excursion bjr water to the historic pprt of Lduisburg.
A drive tp the.Coxheath copper mines.
The melnbers were entertanied to a public bamjuet at Sydney by 

Mr. David McKeen, M.P., and to a lunchcon by Mr. K. H. Brown at 
his residence at Sydney Mines.

The cordiality of the reception accorded to the Association by the 
officers of the various companies and the local authorities was such as is 
likely to be long remembered by those members who were present. The 
local committee, comprising Mr. McKeen, Mr. Brown, Mr. Blakemore 
and Mr. Archibald, made the most thoughtful, complete and satisfactory 
arrangements for the comfort and cntertainment of our party, and special 

^acknowledgment is due to them and to Messrs Kingman Brown & Co., 
ageqts of the Black Diamond Line, for special rates and excellent ac- 
commodation provided for the round trip on their steamer Bonavisfa.

The Autumn Meeting was held at Sherbrooke in September last, 
for the second time in the h i story of the Association, and was one of the 
most successful, alike as regards attendance, the number and importance 
of the papers, and the thoroughly enjoyable character of the excursions.
At Capelton our members inspected the extensive underground works 
of the famous Eustis mine, and were entertained with characteristic 
hospitality by our esteemed President and his good lady, Mrs. Blue.

Our hearty acknowledgement is also due to Mr. Frank Grundy, 
general manager of the Quebec Central Railway/for his courtesy in 
placing a special train at the disposal of the members for the excursion 
on the following day to the Dudswell quarries and the chromic i ron and 
asbestos minep on the line of his railway. A thoroughly enjoyable even- 
ing at the hospitable residence of the Hon. VV. B. Ives, Q.C., M.P., 
where the members were entertained to dinner, concluded the proceed- 
ings of this meeting.
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clThe question of consolidating the existing Mining Societies into an 
unitcd organization was discussed at our last annijal meeting, but inas- 
much as the mineral rights are vested in The local governments and 
mining is carried on in the Provinces under widely different conditions 
and laws, it was thought advisable to preserve the autonomy of the 
societies as they now exist, and a proposition to federate was substituted. 
The objects in view were three-fold

(a) Economy in publication.
(b) The consideration of such matters aflecting or relating to the 

mining industries of the Dominion as niight be wijjiin the jurisdiction
^ of such an organization.

(c) The holding of a united meeting once a year.
Mr. F. A. Halsey and the Secretary .were delegated a committee to 

bring the matter liefore the Mining Society of Nova Scotia, and this was 
done at the annual meeting of that organization in March, when it was 
referred to a committee to report at a later meetihg.

In the following April, the Ontario Mining Institute, a representa
tive organization of the mineral interests of that Province, was formed, 
and on the question being submitted to it, federation was endorsed and 
a committee appointed to co-operate with the other societies in drafting 
a scheme. The desirability of the step was further agrecd upon at a 
united meeting of the members of all three societies held at Sydney, 
Cape Breton, in July. As the outcome of further discussion at our 
Sherbrooke meeting, a committee, comprising the President, Messrs. 
F. A. Halsey, L A. Klein and the Secretary, drafted a scheme which, 
with minor changes was approved by the Ontario committee. Both re
ports were then submitted to the Mining Society of Nova Scotia and 
considered at a meeting in November, when certain radical amendments 
were introduced which it will be the du ty of this meeting to consider.

Early in the year a complete volume of the transactions for the 
years 1891-92-93 was issued to members, änd the heavy cost of this pub
lication has been a serious drain upon our finances. The Hon. E. J. 
Fljnn, Commissioner of Crown Lands, with commendable enterprise 
and foresight, purchased fifty copies for distribution among the principal 
mining institutions and public libraries of Europé and the United States, 
where it is hoped the information will bear fruit in directing attention to 
our mineral resources and mining industries. Copies were also pur-

H

C

S.
ti
ti

h
b

o

q

ir
ti
d



Papers.

7
8

New. Resigned. Dead.

7 12
36 5
18 15

Excursions.Deputations.

3

3

Meetings.

1892— 3
1893— 6
1894— 3

Total.

57
51
89
98

1891— 52
I892  46 *

I893— 76
I894  78
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chased by the Hon. W. B. Ives, President of the Pri vy Council, and the 
Hon. T. M. Daly, Minister of the Interiör. The revenue from these 
sources was of great assistance.

Inviewof the importanee to the country of a thorough education of 
Canadian students in mining and metallurgy, the establishment of a 
course of mining engineering and the magnificent equipment of the 
Science Departments of McGill College have been a source of gratifica- 
tion to every one interested in Canadian mineral development. With 
the ohject of placing such advantagcs as the Association may offer, 
within easy reach of the students attending these classes, there has been 
some corresponderiée respecting a student membership, or as an alter- 
native, the affiliation of the McGill Mining Society, bnd a proposition 
will be submitted for the approval of the members at this session. It 
has also occurred to me that our appreciation of the good work that is 
being accomplished might take a still more practical form if we offered 
a medal or money prize for annual competition among the students for 
contributions from them to our proceedings.

The Mining Act, the law respecting the storage of powder, and the 
question of the free importation of mining machinery, subjects that 
occupied considerable prominence in the operations of the Association 
in previous years, having all been ad ju sted more or less to the satisfac- 
tion of the Association, there was no action on matters of legislation 
during the year.

The following comparative statement of theaffairsof the Association 
since its organization to date, is respectfully submitted

MEMBERSHIP.
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DISIIURSEMENTS.
Ordinary, Special. Total, Ordinary. Special. Total. 

$ 510 OO $ 3II 30
6l8 80

RECE1PTS.

1891—$510 00 $ 3" 10 
402 381892   6l8 80

1893   906 42 $1,500 2,406 42
1894— 650 00

402 38
726 19 $1,543 36 2,269 55 

1,291 22482 1,268 87 1,291 22

Balance Crudit, Biiliinct- Dvhit.
$198 80 

216 42 
136 87

1891 —
1892—
1893—
1894— $2135

Financial Statemknt.

Mr A. W. Stevenson submitted balance sheet for the year, show- 
ing the income received to have becn $1,268,87, with a number of 
members’ subscriptions outstanding The expenditure included;— 
Printing, $655.88; engraving, $41; Secretary'« grant, $150; Secretary’8 
disbursements and expenses, $197.56; TreasuruPh dinburHements, $58.45; 
stenographing, $71.90 ; dinners and lunchcomt, $106.43; or a total out- 
lay of $1,291.22. The amount charged to engraving wns properly 
chargeable to current year, and when all outstandings were collected 
there would be a fair balance in favor of thé Aftnociation. ,

The President—Considering t hat we have had an unusually heavy 
disbursement on account of printing, the Treaaurer'tt »tatement is very 
satisfactory.

Both reports were then adopted.
Amendmknts to Constitution AND BV*LäW8.

On motion of the Secretary, the following amendments were unani- 
mously adopted to the Constitution and By-Laws 

Section III,—Membership,

That Par. III. be amsnded to read :
The Association shall consist of Ordinary Meinbera, Aieocinte Members,

Honorary Members and Student Members.
Par. IV.—That the word Ordinary be inscrted nt the bvginning of the pnragrnph.
That a new clause be inserted to be known 111 Par. VII.—Student members 

shall be persons who are qualifying theinselves for the profession of mining, 
metallurgical or mechanical engineering, or other branch of engineering, 
and such persons may continue student members until they nttnin the age 
of twenty-five years. They shall have notice of, and the privilege of 
attending, all meetings and excurslons, and sliall have all the privileges of 
the Association except voting.
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Section V.—Fets.
That a new paragraph to this section be added as follows :—Student niembers 

shall pay an annual fee of one dollar.

Section VII.—Duties of Officers.
That new paragraphs be inserted as follows : ,

(a) “ The Council may communicatc with thc Governments, eitber Pro- 
vincial or Federal, in cases of conteniplated or existing legislation of a character 
affccting or relating to the interests of mining, metallurgy, engineering

rotal. 
311 20 
402 38 

.269 55 
,291 22

allied interests.”
1 (b) “The Council may nppoint committees, consisting of members of the
Association, for thc purpose of transavting any particular business, or of investi- 
gating any specific subject connected with the ohjects of the Association.

(c) “A committee shall not have power or conlrol over the funds of the 
by the Council.”

r, show- 
nbvr of Association, beyond the amount voted for its use

(d) “ Committees shall report to the Council, who shall act thereon, andided :—
may make use thcreof as they may direct.”

(c) “ At meetings of thc Council five shall form a quorum.”cretnry’8
$S»-45! 
otal out- 
properly 
:ollected

Section X.—Publications.
That new paragraphs be added as follows :—

The publications of the Association may comprise:
(a) Papers upon the workings of mines, metallurgy, engineering, railways, 

and the various allied industries.
(b) Papers upon the management of industrial operations.
(c) Notes on questions of law concerning mines. m
(d) Such proceedings of the meetings of Council, or of the Association, as 

they may be determined by the Council.
“ The Association as a body is not responsilde for the statements and 

opinions advanced in the papers whicli may be read, or in the discussions which 
may take place at any of its meetings, or which may be reproduced in any of its 

publications.”
That a new section be added as follows, to be known as

Section XI.—Medals and other Rewards.
The Association may award annually the sum of fifty dollars, in the form of 

medals or other rewards, to student members for original papers contributed 
to the proceedings.
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New Members

The following were elected active? members
Mr. H. A. Budden (Intercolonial Coal Co.), Montreal.
Mr. Huntley Druminond (Cumlx;rl.m I Ry. & Coal Co.), Montreal. 
Nfr, T. B. Brown (Kingman Brown & Co.), Montreal.

4
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Mr. N. A. Belcourt, Q.C. (Wallingford Mica Co.), Ottawa.
Mr. T. F. Nellis (Vavasour Mining Association), Ottawa.
Mr. G. L. Burritt (Ingersoll Rock Drill Co.), Montreal.
Mr. Walter Fleming (Reddaway & Co.), Montreal.
Mr. Louis Gendreau, Jersey Mills, Que.
Mr. D. D. Mann (Victoria Hydraulic Gold Co.), Montreal.
Mr.'J. M. Browning (Horsefly Hydraulic Mining Co.), Montreal. 
Mr. C. Berkely Powell, Ottawa.
Mr. C. H. Taylor, M.E., Montreal.
Mr. J. S. Palmer, Sherbrooke.
Mr. F. C. Innes, Vancouver.
Mr. Thos. Drummond, M.E., Montreal.
Mr. G. H. Bradford, Sherbrooke.
Mr. W. F. Dean (Can. General Electric Co.), Montreal. 
Mr. J. T. Dwyer (Car^iére, Lainé & Co.), Montreal.
Mr. W. H. Nichbls, J|., M.E., New York. 
Mr. Moses Parker, Montreal.
Mr. Louis Chouillou, Montreal.
Mr. G. F. Burnett, Montreal.

Student Members.

The following were elected student members

Mr. R. A. Gunn, Ba. Sc., Montreal. 
Mr. J. C. Gwilliam, “
Mr. W. M. Webb, “
Mr. R. H. Stewart, “
Mr. W. S. Johnstone, “
Mr. W. M. Mussen, “
Mr. O. C. Hart, “
Mr. F. Rutherford, “
Mr. G. Hillary, “

Mr. E. E. Van Barnweld, Montreal. 
Mr. O. C. Bart, “
Mr. R. Green, “
Mr. J. W. Bell,
Mr. R. VV. Dougall, “
Mr. H. N. Thompson, “
Mr. F. W. Angcl, “
Mr. W. Askwith, “
Mr. F. Wilkin,

Mr. W. E. Archibald, Montreal.

Election of Officers and Council, 1895

PRESIDENT I
Mr. John Blue, C. & M. E. (Eustis Mining Co.), Capelton.

VICE-PRESIDENTS :
Capt. Robt. C. Adams (Anglo-Canadian Phosphate Co.), Montreal. 
Mr. S. P. Franchot (Emerald Phosphate Co.), Buckingham.
Mr. G. E. Drummond (Canada Iron Furnace Co.), Montreal.
Mr* F* P, Buck (Dominion Lime Co.), Sherbrooke,
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TREASURKRI
Mr. A. W. Stevenson, C.A., Montreal.

SECRETARY!
Mr. B. T. A. Bell (Editor Canadian Mining Review), Ottawa.

COUNCIL:
Mr. Jas. King, M.P.P. (King Bros.), Quehec.

L. A. Klein (American Asbestos Co.), Black Lake.
Mr. John J. Penhale (United Asbestos Co.), Black Lake.
Mr. George R. Smith (Bell’s Asbestos Co.), Thetford Mines.
Mr. H. A. Budden (Intercolonial Coal Co.), Montreal.
Mr. J. S. Mitchell (Beaver Asbestos Co.), Sherbruoke.
Mr. J. Burley Smith (British Phosphate Co.), G len Al mond.
Mr. C. H. Carriére (Carriére, Lainé & Co.), Levis.
Mr. R. T. Hopper (Anglo-Canadian Asbestos Co.), Montreal.

Federation,

The Council having considered the report of the Mining Society of 
Nova Scotia, on the question of a federation of existing Canadian mining 
societies, reported the following recommendations :—

Mr.

Governing Board:
(a) That the clause, “The qualification for full membership shall be an annual 

fee of ten dollars, etc.,” be deleted.
(b) Be changed to read : “ The Council shall elect a Chairman and a Secretary- 

Treasurer each year, the latter to receive such remuneration as may be determined by 
the Council.”

Subscription.
Be amended to read : “ The Societies in the Federation shall each pay an annual

subscription towards the expenses of the Institute, of such an amount as may be 
determined upon at each annual meeting; but the contribution from each Society 
shall at no time exceed in amount the sum of three dollars per capita.'’'

Publications.
Be amended to read : “ Publications of the Institute shall be supplied only to 

members in good standing in their respective Societies, one copy to each member, and 
the balance shall be sold by the Council at such prices as may be determined.

“ Contributors of papers shall be entitled to 20 copies of a reprint of any paper 
presented by them and published by the Institute.

“ Cppies of the Proceedings sent for exchange shall be accompanied with a 
request for such exchange for each society in the Federation. ”

The Secretary reported that these recommendations would re
ceive the endorsation of the Ontario Mining Institute.

On motion, the suggested amendments were unanimously agreed 
to, and the Secretary was instructed to forward them to the Mining 
Society of Nova Scotia for reconsideration

The meeting adjourned at i p.m,

r-4



at tlAFTERNOON SESSION.
porl

The members reasscmbled at two p.m., the President in the chair. 
The hall, as at the morning session, was crowded. The first item was 
the consideration of a series of reports 
the year.

me*
the mineral Industries during 189

like
last

NOTES ON THE PIG IKON TRADE OF 1894. Stal
is n

Mr. George E. Dkummond, Montreal. prat

l
The year 1894 is not likely to go down to h i story as a year of un 

paralleled success in the iron trade of the world. In common with 
nearly all other leading Industries, that of iron has been working 
“rough ground.” In the United States, now the leading iron market of 
the world, the shadow of the panic year of 1893 seems to h^ve darkened 
every avenue of trade and commerce, and not least of all the i ron in- 
dustry. The exhaustion following on so severe a shock, of itself pre- 
vented any very rapid recuperation at the commencement of the 
At the commencement of 1894 the outlook was gloomy enough, and as 
the year wore on it brought with it a long series of troubles calculated to 
prevent reviving confidence and enterprise.

Among the difficulties referred to, the depletion in the Government 
gold reserve, beginning in January, led to enormous issues of bonds, 
which, of course, went to prolong the season of depression. Then the 
coal and railway strikes, and finally the great uncertainty of the tariff 
question, 1 his combination of adverse circumstances all tended to
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bring about an unparalled shrinkage in values, affeeting everything in the 
iron line from the raw material to finished produet, and, of course, 
served to restrict the purchasing power of the' people.

New and economic methods of produetion were introduced where- 
ever Capital permitted, but withal the work from the first has been 
profitable to Capital and labor. Many works have been kept in opera
tion simply to keep the 
would be called starvati
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Notes on the Pig Iron Trade of 1894.

Despite all this the feeling of hopefulness has never died' out, and, 
at the close of the year the output of pig iron inytfie several districts re
ported shows an increase over the production of 1893, with many more 
furnaces in operation

There is a more hopeful feeling abroad, brought about in a great 
measure by the result of the recent elections in the United States, and 
1895 opens with numerous inquiries from consumers, who are not un- 
likely to be good buyers in the near future. While the experience of the 
last two years in the iron trade, and in fact all other trades in the United 
States, has not been a pleasant one, yet the enforced “ breathing spell ” 
is not unlikely to prove a blessing in disguise. Great economy has been 
practiced in all branches of trade and this must result in good. Kor in
stan ce, the railway companies have been so economical that their rolling 
stock has run down to a great extent, and they must very 
into the market as large buyers. Wnen they do the whole tone of the 
iron trade will be strengthened, and it is hoped that Capital and labor 
will be able to earn at least a fair return.

The course of the British iron m arket du ring 1894 was marked by 
the great strike among the Scotch coal miners, which lasted for several 
months, beginning in July and not coming to an end before October. 
It appears to have been altogether uncalled for, and did not awaken the 
public sympathy as did the English coal strike of the previous year. The 
result, however, was that the Scotch i ron trade was brought almost to a 
standstill while it lasted, and it will be a long time before the loss of 
trade can be made up. For over three months hardly a furnace was in 
blast in Scotland, but owing to the fact that the great proportion of the 
foundries, rolling milis and other consumers of pig iron were also idle 
for want of coal, the local demand for iron was light, and prices did not 
advance to any appreciable extent. Warrants remained stationary about 
42S. to 43S. and the closing price on 31st December was close on 42S. 
The effect, however, on special or shipping brands of i ron was to ad
vance £he price of these about 5S. to 7S, 6d. per ton, owing to their scar- 
city. No. 1 “Summerlee ” was sold as high as 58S. 6d. in Glasgow, the 
highest point it has touched for the past two years. Several brands were 
entirely unobtainable. It shows that the Scotch market no longer 
trols the iron trade of the world, for such a scarcity happening ten or 
twenty years ago would have sent prices up to an alarming extent.
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it was, however, the production and consumption of iron for 1894 shows 
a large decrease on the prejtfous year, the figure being as follows 

s . Tons.

140

Offidfll returns 
i ron production in 1894, was 

As against, in 1893...................

A decrease of............................

at the Scotch pig
thai• 655,614

• 783,867 alth

128,253
The consumption also shows a decrqase, and whilst taking all British 

made i ron into the calculation the consumption only fell 41,657 
behind that of 1893, yet the decrease in the consumption of Scotch 
iron, owing probably to the strikes and corisequent high prices of coal, 
wan 125,657 tons,

Cai
bat

tons
anc

Stocks.
Tons.

At the close of 1894, the stock in ConnelVs 
store amounted to.

As against, in .1893 .

A decrease of .........

the
.. 287,886 

• 320,851
thr<

32,965

Stock in makers hands at the close of 1894 
As against, at the close of 1893................... 60,936

An increase of,

70,713 to 1
by

9,777
English irons, that is those made in the Middlesboro’ district, re- 

main almost unchanged, and a large quantity finds its way into Scot-
land,

the

the
Bar iron and manufactures of mild steejf sytch as plates, angles, etc., 

have remained practically unchanged duriqgjhe year, but, owing to the 
quiet State of trade, prices closed a few shillings lower than the opening 
figures of the year. The change that has come over the trade in these 
goods is very marked. A few years ago almost the entire requirements 
of the country in mild Steel, and all the bar iron that was not produced 
in this country, came from Great Britain. I)uring the year just ended 
the importations of these goods from Great Britain were practically noth- 
ing Prices on the American side have been forced down, by keen com- 
petition, to such an extent that all the Steel plates, gnd the great propor
tion of the angles and other shapes now come from Pittsbuig, at prices 
whieh the English manufacturer cannot touch,
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hows The same general features of rcstricted production and consump
tion brought about by the depression in trade, obtains in the i ron 
markets of Germany, Sweden, France and Belgium, with the exception 
that the returns from Belgium evidence an increase in the output, 
although the consumption has been unsatisfactory.

In sympathy with the condition of the iron trade elsewhere the 
Canadian iron industry has felt the depression in some degree. The 
battle ovér the tariff question that was fought at Ottawa throughout the 
winter months, had the effect of retarding the progress of the industry, 
and it may be safely claimed that the first half of the year was, to a cer- 
tain extent, lost in uncertainty.

Happily the Dominion Government decided that the industry 
should be encouraged. This restored confidence, and the iron-masters 
took up the vvork promptly. The effects, however, ol the depression in 
the United States had a very marked effect on the trade of the last six 
months of 1894. The overstocks of the American i ron furnaces were 
thrown irtto the Canadian märket, and American pig iron found its way 
as far east a$ Montreal, at prices that, under ordinary circumstances, 
would be quite impossible, and that certainly did not return any profit 
to the American manufacturer. In many cases the bankrupt stocks held 
by American banks were thus unloaded, presenting a formidable com- 
petition to Canadian iron-masters. Aside from this, the general depres
sion affected the largest consumersTn Canada, such as the ra il way s, and 
the consumption fell short of the ordinary requirements.

Under the existing circumstances, and compared with the State of 
the £pde in the United States, Great Britain, and elsewhere, the Can
adian iron industry made very good progress in 1894, at least demons- 
trating that those now interested in the manufacture of iron have thrown 
themselves heartily in to the work of development, even under most 
adverse circumstances. . H

In Nova Scotia, the New Glasgow Iron, Coal and Railway Co. have 
kept their furnace in full blast from the beginning of the year, and their 
record of output for 1894 compares most favorably with that of 1893 
The record is as follows
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39>521

2,857

60,817 - 
, 22,928 

28,142 i,6oolbs.

/ Coke used.... 
Coal ... 
Ore “ ...
Lime “ ...
Iron produced



I
General Mining Association of Quebec.142

The affiliated company of New Glasgow have gone on steadily ex- 
tending their operations in the Steel department.

The Londonderry Co., who seek their principal market for pig i ron 
in Ontario, have,perhaps felt the American competition more keenly 
t han' the New Glasgow Co., but they have done comparatively well for 
the ti mes.

witl

but
it v
ind

The Pictou Charcoal Iron Co.,' at Bridgeville, were in operation for
several months of the year, and, although closed down at the present 
moment, will show a fair output.

The same applies to the work at Drummondville in the Province of

offe
dia

ageQuebec
At Radnor Forges, the operations of the Canada Iron Furnace Co. 

in all branches will surpass the record of 1893. In the charcoal iron 
department the output is praetieally the same as last year.

In August last thk company, after a continuous campaign of nearly 

two years, found it necessary to shut down for relining of the furnace, 
and the campaign for 1894 was, from this, and similar causes-, reduced 
to a period of a little over nine months. In this nine months the com
pany produced of high class:

at

Go

Net Tons. Lbs.
7,178 660

15,866 1033 
663,269^ bushels. 

23.363^ cords.

An average of some 650 men and 300 horses were employed 
throughout the year, in the field and at the works.

The work of prospecting has been carried on vigorously as in the 
past, and theore-fields extended and perfeeted overavery large territory.

The company have found competition very keen during the year, 
but the high quality of their iron has commanded a steady market for it. 
The auxiliary businesses in connection with the company have all shown 
progress, and the value of the industry to the province, and especially to 
the farming community, has been more than ever demonstrated.

Aside from the diffieulties experienced by Canadian iron-masters in 
meeting the panic prices of their American rivals, another grave diffieulty 
has recently arisen by the passage, at Ottawa of an order-in council, 2nd 
Nov., 1894, entitled, “Re drawbaeks on import goods used in Canadian

Charcoal iron. 
Ore made 
Charcoal......
Cordwood . .
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manufactured artides, and exported.” This order-in-cotificil was passed 
with a view of encouraging the exportation of agricultural implements to 
foreign markets. The principle of encouragement was perfectty.Correct, 
but the way in which the enactment is framed, and the nianner in which 
it works, are most detrimental to the development of the Canadian iron 
industry in its broadest sense.

As it stands to-day, it obliges Canadian consumers to use foreign 
raw material before they can avail themselves of the encouragement 
offered by the Government, and it bars out altogether the use of Cana
dian raw material. A striking illustration of this was given a few weeks 
ago, when a western plow manufacturer wrote to one of the iron furnaee 
companies, and said that much as he desired to use Canadian material 
at competitive prices with American, yet, inasmuch as he exported 
largely to Australia and Great Brita in, he was compelled to use American 
i ron and Steel, so as to take advantage of rebates from the Dominion 
Government.

Another Canadian manufacturer, when absent from home recently, 
received a letter from his house reading somewhat as follows:—

“ We beg to advise having just received an order for plows for ship* 
,ment to Australia. The shipment must be made by outgoing steamer, 
and we deeply regret that we have been compelled to use Canadian Steel, 
as we have no American Steel in stock, hence we must sacrifice the 
ordinary rebate.”

It is quite evident that the manner in which the Dominion örder- 
in-council was drawn up, and is now being acted upon, is merely an 
error, but it is one that should be rectified immediately, as it simply 
serves to nullify the protection and encouragement to the Canadian i ron 
industry granted by the Dominion Government itself at the last session 
of Parliament.
j To be entirely consistent with their policy of encouraging the man* 

ufacture anfTuse of Canadian iron made from Canadian ores, <thc Gov* 
retipment should so frame the ordeMn-council in question that manufao 
turers of agricultural implements be entitled to what the duty would 
have been had they imported the raw materials used in their machines, 
but leaving Aem entirely free to use Canadian raw materials; in olher 

words, the encollragement should rather take the form of a bnnus tlian 
an actual rebate of duties.
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So long as the order-in-council reinains as it is to-day, and the 
present condition of the American iron market exists, Ontario agricul- 
tural impiement manufacturers will prefer to confine their purchases to 
American iron and Steel, so that they will be relieved from the trouble 
and annoyance of locating specific importations of iron and Steel 
sary in making out papers calling for the rebate of duties.

Among other important legislatiVe enactments of the year is one 
passed by the Liberal Government of Ontario, and which reflecls great 
credit on the wisdom of the legislators of that province. For some time 
back the Ontario Government have been making avery full investigation 
as to the importance of the pig iron industry in the proper development 
of the mineral wealth of the province. Their investigation has finally

in the Statute-books of Ontario,

neces-
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culminated in the passage of an Act, 
entitled “ An Act relafing to raines and mining lands,” by which Ontario 

, appropriates the sum of $125,000 to aid miners and producers of iron 
ore in developing the ore deposits of that province.

Clause 12 of the said Act authorizes the treasurer of the province to 
pay out to miners, or producers of ore, upon all ores which shall be 
raised or mined, and smelted in that province, for a period of five years 
from ist July, 1894, the equivalent of $1.00 per ton 
products of such ore, this to a maximum amount of $25,000 per annum.

In better times the effect of this Act would likely have been ere this 
the formation of companies for the erection of several furnaces in Ontario. 
As it is, a coke furnace of large capacity is now being erected at Ham- 
ilton, Ont., and it is cxpected that it will be in blast during the ensuing 

Other furnaces are talked about, and there is not the slightest 
doubt but that Ontario, hitherto so dilatory about developing one of the 
greatest natural wealths that she possesses, will very shortly, under such 
wise legislation as the Act referred to, come to the front in the manu- 
facture of i ron in Canada.

It will be in the best interests of Quebec if its legislators will meet 
the action of Ontario promptly, and not only preserve to the province 
the credit of having been the first iron producer, but to-day the largest 
producer of high-class charcoal iron within the limits of the Dominion.

Quebec possesses such a great wealth of the very highest class of 
qres and wood necéssary for the manufacture of charcoal, that it only 
remains for her Government and people to give the industry every sym- 
pathy, and at least give the same support as that offered by her sister 
province, Ontario.

f«yl

the pig metalon
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COAL IMPORTS BY RAIL AND WATER.to
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By Mr. B. T. A. Bell, Ottawa.

The importation of bituminous coal into the Province of Quebec is 
of so great importance that no mineral statistics would be complete 
without its figures. The following returns have been compiled with the 
greatest care, at first hand, and are as authentic as it is possible to make 
them

eat

ion

ally
Carried by Water.

(a) From Canadian Collieries—
General Mining Association, Ltd., Cape Breton............
Dominion Coal Co., Ltd., Cape Breton...........................
Intercolonial Coal Co., Ltd., Pictou Cuunty....................
Cape Breton Colliery, Cape Breton...................................

Total water imports, 1894..................

During the season of 1894 this trade employed 363 
cargoes, 49 steamers, 18 sailing vcssels and two barges, 
and distributed on account of labor $369,688 ; on wharf- 
age, $55,586; pilots, $55*333-
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544,953
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Carribd by Rail.
Intercolonial Coal Co., Ltd., Pictou County..................
Canada Coal & Railway Co., Ltd., Cumberland County. 15,800
Cumberland Ry. & Coal Co., Ltd., Cumberland County 98,913 
Acadia Coal Co., Ltd., Pictou County 5,000

Total carried by rail 119,813

Carried by Water.
(b) From Foreign Collieries—

English, Scotch, Welsh and American (St. Lawrence... 73,658
American bituminous (Canals, &c.) estimated...

Total foreign by water...........

Carried by Rail.

meet 
rince 
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lSS of 
only 
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83,658

American bituminous, about
Total rail bituminous 1,000

Or a total import of bituminous coal in 1894 of 940,262
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Rbcapitulation.

735.791
119,813

Canadian by water
rail

855.604
koreign by water, about 

“ rail, about..

83,658

84,658
y<
of940,262Total importation of
ac

ST. LAWRENCE DELIVERIES, 1893-1894.
e>

Port of Montreal. 

1893.
Tons.

613,279
36,074

Increase.
Tons.
42,500

1894.

655,779
55,849

Canadian coal 
Foreign coal . V

62,275711,628649,353
Port of Sorel.

Total dt

tirDecrease.
be11,636

1,932
5,04916,685

1,528
Canadian 
Foreign .

4,64513.56818,213

Port of Three Rivers.
Total

Increase. 
( 2639,48i9,218Canadian 

Foreign . nilnil

2639,48i9,218

Port of Quebec.
Total m;

thiDecrease.
5,028 de46,559

15,877
51,587

9,520
Canadian 
Foreign . th<

Increase. 
, 1,32962,43661,107

Grand Total.
Total th(

onIncrease. 
132,686 
26,536

590,769
47,122

723,455
73,658

Canadian 
Foreign . the

giv
159,222637,891 797,113Total
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Pyrites and Asbestos, 1894, H1

THE PRODUCTION OF COPPER PYRITES.

By Mr. John Blue, C. * M. E., Capellon.

The mining of copper pyrites in the Province of Quebec for the 
year 1894 has been confined to the Township of Ascot, in the County 
of Sherbrooke. All the pyrites mined was utilized for manufacturing 
acids in the first place, the copper and silver contents being subsequently 
extracted.

The quantity mined for the year amounted to... 35,560 tons. 
Of this quantity there were exported to different 

points in the United States 
And consumed in Canada........

27,960 “
7,600 “

The market for the product of these mines has been very deprcssed 
during the year, and prices very low in consequence. At the 
time, with better demand and increased consumption, better prices 
being realized.

present

THE ASBESTOS INDUSTRY, 1894.

By Mr. John J. Penhalb, ' Black Lake, Quc.

The production of asbestos for the year 1894 has been approxi- 
mately 8,600 tons. These figures indicate a very marked increase 
the previous year; and the shipments from the mines show that the 
demand for crude is vey much better than it has been at any time for 
the last three years.

over

During the year just closed the total shipments from the mines on 
the line of the Quebec Central Rgilway have up to 7,318 tons, being 

■ only exceeded in the year 2891, when 7,774 tons were sent away.
The figures of shipments sent, do not include the shipments from 

the Jeffrey mine at Danville, hut their output is included in the total 
given above.

Eight companies have been engaged in the mining of asbestos in 
1894—four at Thetford Mines, viz.: Ring Bros., BelVs Asbestos Co.,
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Johnson’s Asbestos Co., and the Beaver Asbesto# Co. At Black Lake, 
the American Asbestos Co., the United Asbesto# Co., the Anglo-Cana- 
dian Asbestos Co.; artd at Danville, P.Q., the Jeffrey Mine. Employing 
in all about 800 men and boys.

About 1,000 tons have been sent to the United States, and the 
balance to various European points.

The principal points of shipment in the United State# are: New 
York, Erie, Pa., and Baldwinsville, Mass. In Europé: IvOndon, Rotter
dam, Genoa, Hamburg, and Glasgow.

Very little has been manufactured in this country, there being only 
one firm engaged in the business, viz., M. B. Berry, of Quebec; and the 
record of shipments show only 12 tons sent to that place.

This, however, does not-mean that only 12 ton# have been used, a# 
I am in a position to know that Mr. Berry had a considerable stock of 
crude on hand.

The demand for crude asbestos during the year ha# been fair, bift 
the prices realized have not been up to former year#—'90 and '91.

All shipments have gone direct to the manufacturers, and not, a# in 
•previous years, to dealers and brokers.

Miners, too, have adopted the plan of mining only the/q 
required to fill their contracts, so there is not now the danger of over- 
stocking the market that there was three or four years ago at the time of 
the “ boom."

On the whole, the past year has been a very successful one in this 
branch of the mining industry of the province.

A rough estimate of the value of the production would be $516,000, 
This, however, may be too high.

The annual report, “ Mineral Statistics and Mine#," for 1892, just 
issued by the Geological Survey, places the production of asbestos from 
1882 to 1892, inclusive, at 49,161 tons.

The record of actual shipments, via Quebec Central Railway, for 
that period is 36,630 tons, or a slight diflerence of 12,531 tons in favor 
of the Geological Survey. I am aware that these figures are compiled 
from returns sent in by mine operators; but it shows at once how little 
reliance can be placed on reports from the Geological Survey Dept., and 
would give anyone unacquainted with the fact# th<? impression that the 
asbestos miners were carrying a stock of 12,000 tons of crude asbestos 
in their sheds at that time, an impression that might do considerable 
injury to the market, and have a tendency to knock down prices. *
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GOLD MINING IN QUEBEC.

By Mr. E. B. Haycock, Ottawa.

In the County of Beauce there has been very little mining during 
the season of 1894.

On the Gilbert river, litigation and the want of a quiet title has 
much delayed mining. The American Gold Mining Co., under Mr. 
Fernando Wadsworth’s management, ground-sluiced a large piece ready 
for sluicing. A few men did a little sluicing; the returns gave from $48 
to $76 per day. I understand Mr. Wadsworth will push the work 
season.

next
1
f Although the Ditton section has proved rich in gold, little 

mining has been done. This is a section well worth looking into; 
good field for prospeclors. I have no doubt the veins from which the 
gold is derived will be found in close proximity to the alluvial.

A little prospecting on the Du Loup and Chaudiere was done during 
this season, and it is being carried on with more or less success.

a
:

1

1
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MICA, PHOSPHATE, CHROMIC IRON, GRAPHITE, AND 
PETROLEUM.

t

By Mr. B. T. A. Bell, Ottawa.

t The Mica Indusfry.—The United States being the principal 
sumer of Canadian mica, the industrial depression which has existed in 
that country resulted in an almost complete collapse of our mica trade 
during the first half of the year, the official returns for the fiscal

con-1

r
year

ended joth June, giving only an export value of $26,553, as against 
$96,900 in 1893. During these periods the distribution of the product 
was as follows:—

r
I
B

i
1893. 1894-

To United States, 
“ Great Britain . 

, “ Germany.........

$86,871 $2^,4848
58e

5
Total $96,900 $26,5^3

m.
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Towards the end of the season the demand increased very notably 
and mining was actiyely carried on at a number of the mines. The 
companies and operators were as follows

Vavassour Mining Association in Ihc Township of Hull.
Lake Girard Mica Mining System "
Wallingford Bros. & Co.
Cascades Mica Mine 
The Blackburn Mine 
Beaver Lake Mines 
Hayes Mica Mine 
McGie Mine 
Goldering Mine

The total production in the Provinceof Quebec fromreturns kindly 
furnished by the operators being about 400 tons, employment being 
given to about 150 persons.

The quantity exported for the calendar year from figures kindly 
furnished by the customs’ officials was as follows:—

Port of Ottawa .
“ Montreal 
“ Quebec .

150

so
ph

31
w<

Templeton.
Templeton.
Hull.
Templeton. 
Snguenay District. 
Murray Bay. 
Saguenay District. 
Templeton.

18
thi
wh
ha
wh
at
Gi
at

$22,765
4,347f

lap
theTotal exports to 31st December, 1894 

During the year the Canadian Mica Co., Ltd., was registered in 
London, Eng., with an authorized Capital of ,£90,000, to engage in mica 
mining in Canada. The Beaver Lake, Hayes, and Perkins properties 
were purchased, and work, we are told; is to be conducted on a largex 
sCale during the coming season.

The following iy a comparative statement compiled from the trade 
- navigation returns showing the exports and-distribution of Canadian

tnica from 301b'June, 1890, tq 301b Ju ne, 1894 

Exported tb

•. ■ $27,232

dic
ifv
in

the
abi
Th

1890,'. 1891^ 1892.

United States .... $26,865.00 $21,762.00 $67,238.00 $86,871.00 $26,484:00
G rea t Britain........  42.00 550.00
Newfoundland .... 25.00 .............
Germany .......... ...

1893. 1894. afft

38.0010,024.00
m
bei

t rela
$26,932.00 $22,312.00 $67,743,00 $96,900.00 $26,553.00 . 

Phosphate Mining in Quebec.—Extreme stagnation in the European 
fertilizer market, together with competitioh from other and cheaper "
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of supply, have almost obliterated the miamg of Canadian phos- 
phates, and the production- of this mineral been reduced from 
3r»758 tons in 1890 to about 9,000 tons. The exports of the 
were to:—

151

sources

year

Great Britain. 
3,239 tons.

United States. 
2,000 tons.

Canada. 
700 tons.

Total.
5,993 tons.

Prices have fallen from i6%d. per unit for 80% in 1890 to 7d. in 
1894, equal to $8.74 Montreal F.O.B. and $6.88 Buckingham. In 1890 
the lower grades brought as follows : 75% r3d.; 70% rad.; 60% 9d.; 
while in 1894 70% realized 6d. per unit, equal to $3.70 per ton Bucking
ham, and 60% $3.00 per ton unground Buckingham. The companies 
who did any Business during. the year were the Phosphate of Lime Co., 
at High Rock ; the British Phosphate Co., at Glenalmond; the Lake 
Girard Mica System, at Templeton ; and the Dominion Phosphate Co., 
at the North Star, the whole of whose shipments were to Capelton, for 
use in the manufacture of superphosphate

While this industry may be considered in a State of complete col- 
lapse, and old time activity may not be resumed in the immediate future, . 
the Outlook is not without hope. The expansion of the phosphate busi- 
ness in Europé goes on uninterruptedly, and one would be rash to pre- 
dict that the end of the century will not find us nearly abreast of supply, 
if we do not overlap it. Mr. David Boyd, a Glasgow authority, writing 
in the American Ferti/izer, says :—

“ Besides the gregarious folluw-my-leader element in the increase of 
the use of new fertilizers, it has been wonderfully stimulated by the 
abnormally low prices of rock which have now mled for some time. 
The experience of the past 25 years is likely to hold good again—every 
cycle of low prices is succeedéd by a stronger reflex current, which 
affects a much larger area, and does its hest to make the ends of supply 
and demand meet but not overlap. Such confidence in the future may 
appear a little extravagant, in view of the enormous amount of rock 
being mined on both sides of the Atlantic, hut‘enormous ’ is really a 
relative quantity, and the chances are that, while that word may be 
rect for to-day, it will have a totally diflerent meaning when viewed from 
the standpoint of 1900. So long as money is abundanl and cheap, so 
long will the enterprise representing lasting Industries find favor, even if 
these for a time tax the patience of investors for adequate returns.”

"\
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The world must have phosphate; Canada possesses the highest 
quality known, scattered

c
wide area; human ingenuity will surely 

devise means to make these deposits available for the world’s 
Even though at present therc may in some cases be disappointment in 
the result of phosphate enterpries, as there will be in all mining ventures, 
we may feel assured that a great and prosperous future awaits the Cana- 
dian industry, and that it is destined to fulfil

over a
ti

needs. ii
tl

ei
an important part in the- E

economic development of the country.
Canada is an immense wheat grmving country, hut as yet it uses 

onlya few hundred tons of fertilizers per annum. This cannot continue, 
and the example of other countries must be imitated.
Wiley points out that 19 lbs. per aere of phosphoric acid are absorbed 
by grain and 12^ lbs. per aere are absorbed annually by the grass crop. 
The cereals and grass crop .of Canada extraet from the soil (Annual 
Report, Minister of Agriculture, 1893), 255 million pounds of phos
phoric acid, equal to 117,972 tons of 2,000 pounds. Supposing 
half only to be returned to the soil in the stable manure, there is still 

. a deficit of 59,000 tons of phosphoric acid. The percentage of 
phosphoric acid in Canadian apatite is stated to be about 33 per cent. 
Taking this as a fair average the requirement for the produetion of the 
needed quantity of phosphoric acid to be restored to the soil would be • 
about 177,000 short tons of apatite. There are extensive mines and 
workable deposits of pyrites in Quebec and in Ontario containing 40 to 
45% of sulphur suitable for the manufaeture of sulphuric acid. Indeed 
at the Nichols Chemical Works at Capelton an important industry in 
the manufaeture of Chemicals and superphosphates has already sprang 
up and is expanding. The older portions of Canada which formerly 
raised vast quantities of grain have been allowed literally ‘to go to grass, 
but the knowledge of the use of mineral manures rightly applied will 
redeem the land from barrenness.
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It is therefore the dy ty of 
Departments of Agriculture, and experimental farms, and those interested 
in the future of this industry, to spread this information amopg the 
farming community, and by the establishment of fertilizing/tvork 
tinue the indus^y and enrich themselves and the province and the 
country.
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Chromic Iron Produetion.—The latest addition to the mineral In

dustries of Quebec, and one of some importance in consequence of the Mr.
mat
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est comparative scarcity of the mineral and its utility in the arts and indus- 

tries, has been the development of valuable areas containing chromic 
/ tron of excellent quality at Coleraine and other points, on the line of 

the Quebec Central Railway.
The occurrence, character,

dy
Is.
in
es,

and methods of working this min
eral have been so fully described in the papers by Messrs. Obalski and 
Donald at the Sherbrooke meeting, that it will be only necessary to sup 
plement their data with suchi.nformation as has been obtainable respect- 
ing the output and shipment of the mineral.

A statement furnished by Dr. Reed, of Reedsdale, 
number of the areas worked, shows the following production 

Jos. Lamelin, working six months,
350 tons; royalty $5.00 per ton to Dr. Reed.

W. H. Lambley & Co., working six months, 28 acres in Coleraine 
on lease from the Coleraine Mining Co., 700 tons.

Frechette & Co., working two months, 28 acres under lease from 
Coleraine Mining Co., 100 tons.

D. Wilson & Co., working 
of Coleraine, two months, 25 tons.

tortier & Co., Tp. of Coleraine : Royalty; Dr. Reed.

Lemieux & Co., Tp. of Coleraine : Royalty; Dr. Reed.

ia-
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;d \ 20 acres. Lot 10, Coleraine,
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1 month,20 tons.
d 1 month,25 tons.o

Leonard & Morris, Little lake St. Francis. Six months, _ 
The Anglo-Canadian Asbestos Co., Tp., of Coleraine, about 

for two months.

d 500 tons. 
20 tons

g
A total production for the year of 1,740 tons, of which 801y ,. - tons

were shipped, as per return kiridly furnished by the Quebec Central 
Railway.II

Dr. Ref.d again called attention to differences in the buyers 
sellers analyses of shipments, and urged the appointment of 
ment analyst whose certificate would be binding on both.

Me. G. E. Drummond pointed out that the only remedy lay in 
careful sampling and the appointment at the mines of 
analyst.

andfrå a govern-
B

an efficienti

After considerable discussion Mr. R. T. Hopper, Dr. Reed . and 
Mr. JohnJ. Penhale, were appointed a committee to enquire into the 
tnatter and report to a later meeting of the Association,

!
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Graphite and Petro'eum—A large number of men have been em- 
ployed by the Walkqr Mining Co. in the Township of Buckingham dur- 
ing the year, and aeveral hundred tons of merchantable graphite is 
reported ready for the market. A 20 stamp mill equipped with suitable 
appliance» ha» been crected, having a capacity of 10 tons in the 24 hours. 
Ihe qunlity of the graphite mined by the company is excellent. From 
experiment» made i* the laboratory of the Geological Surveyt Mr. Hoff- 
nmn, l'.C.S., comider» that in respect to combustibility it.mäy claim 
perfeet ecptality with that of Ceylon, and that it is in no wise inferior to 
the latter a» a material for the manufacture of crucibles.

At Oa*pé, the Petroleum Oil Trust, Ltd., has had a large force 
drllling for oil. A heavy expense has been entailed in equipping and 
putting down numerous Wells, some of them at considerable depth, but 
»0 far a» ean be ascertained, only a few barrels of oil have been 
obtalned.
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The meeting adjourned at six o’cl6ck.!

The following papers were presented at the sessions of the Associa
tion <m Wednesday evening, Thursday morning and afternoon, and on 
Fridny afternoon

ON THE OCCURRENCE OF I.IGNITE AND ANTHRAC1TE 
AROUND HUDSON BAY.

Hy D«. Robust tlw.l,, Aailstnnt Director of the Geological Survey ofCnnada.

referi

pitch 
concl 
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colorl 
into a 
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1 lie title of my paper, as announced, is changed to read as a bo ve, 
ho that it may give a more definite idea of the region I intend 
in the following remarks.

The exintence of good lignite, amhracite, or coal of any kind, in the 
northern mainland of Canada, is of so much importance that any infor
mation on the »ubject i» eagerly welcomed. I say northern mainland, 
hecauwe it ha» been pretty well ascertained that workable coal seams do 
occur on »ome of the islands of the northern seas, all of which now 
belong to the Dominion. About all that is known to have been ascer
tained up to the present time in reference to the lignite around James

to cover
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Bay, was recorded elther in the reports of the Oeplogical Survey, 
those of Mr. E. B. Borron, who has made practicaj tests of 
deposits for the Ontario Government; and all the information that could 
be gathered in reference to the existence of anthracite

Bay is given in my geological reports on that regiort. The 
first mention of the occurrence of this mineral on the above narned coast 
is the following, at page 325 of my official report for 1875

“ When at Moose FaWory, Captain Taylor, of the Hudson’s Bay 
Company, presented me with several specimens of a mineral having all 
the ordinary characters of a very fine anthracite, except that it contains, 
according to Mr. Hoffman’s analysis, only a very trifling amount of ash. 
{Vide Mr. Hoffman-s report, analysis No. 4.) Two specimens were 
obtained by an Indian from Lotig Island, south el Great Whale River.
I was told by Mr. James L. Gotter, of the Hudson’s Bay Company, to 
whose intelligent observations I am indebted for rrjnch valuable informa- * 
tion, that a similar mineral

Nor in 
some of the
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on the east coasts. of Hudson

f-
j

d
t
a

was reported by-the Indians as occurring 
some miles inland from Little Whale River. I could ascertain nothing 
in regard to its mode of occurrence further than that the Indian who 
brought the specimens from l.ong Island stated that there was plenty of 
it there. It appears to have resulted from the aiteration of 
like albertite, by.losing nearly the whole of its bitomen.
«' The following is Mr. Hoffman’s description and flje analysis above 
referred to.* (Report Geol. Survey ol Canada for 1875, page 423.)

a mineral

.ANTHRACITE.

was very compact homogeneous; -color, 
pitch black; powder, deep black; lustre, bright metallic; fracture, highly 
conchoidal; it does not soil the fingers. When boiled in a solution of 
caustic potash, it was apparently urneted on; the solution rtmained 
colorless, and the powder black. GraÄlly heated, or when projected 
into a bright red-hot crucible, in eithgrcase decrepitated but very slightfy. 
The specimen had been kept in the laboratory for months.

“ T be following is the mean of two very closely concordant analyses :
Fixed carbon.........................
Volatile Combustible matter 
Water...................................

“ The specimen examined
\

6-

94.91

.29
3*45

Ash °-35

100.00
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‘ It was scarcely changed in appearance by coking; the ash, which 
had a teddish ironrblack color, thes

vein
wor)

attracted by the magnet; it showed 
not the slightest disposition to agglutinate, even at a bright red heat.”

In 1877 I visited the east coast of Hudson Bay, and in my(Geolog- 
tcal Survey) report for that year, page'24 C., is the following 

“ Anthracite :

was

statement:
T he existence of this valuable mineral on Long Island 

referred to in tny report for ,875, page 325. It has a conchoidal 
fracture and bright lustre, and was found Hy Mr. Hoffman to contain 
94 91 per cent. of fixed carbon, and only 0.35 per cent: of ash. 
probable that it does

mos
Jam
Surv

It is
occur as a seam of altered bituminous coal, like 

ordmary anthracite, but rather as resulting from hardened pitch, or a 
mineral like albertite by the loss of its bitumen, and it may not exist in ' 
large quantities. I was prevented by circumstances from visiting the 
locality at which it is found, which is said to be en Long Island, at four 
or five miles from its south-western extremity.”

It appears that a triai opening had been made by some prospectors 
at the above locality many years ago. Two of my men happened upon 
the spot when out hunting on the island one day, but they did not tell 
me of it till we had left the neighborhood, and it was impossible for me 
to return that year, and I bave never been near the place since. The 
island is upwards of 30 miles in length. If an intelligent search for this 
valuable mineral
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made upon Long Island, and some of the islands 
to the north-westward of it, important results might perhaps follow. It 
will be observed that the anthracite is of extra good quality. In order 
that expectations based upon my discovery might not be disappointed, I 
thought it as well in. mentioning it in my report, not to allow It to be 
inferred that the mineral existed in large quantities until 
about it. Still I know of

we knew more 
some

si mili 
in thi 
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red, (

why it may not occur there in
in deposits large enough to be valuable. If it exists in workahle 

quantity, it will no doubt be found in the form of vein or veins, analogous 
to those of albertite in New Brunswick, and not in beds like ordinary 
anthracite, In my first announcement of anthracite above quoted, I 
mentioncd that the late Mr. Cotter had informed me that a similar min
eral was reported by the Indians as occurring inland or eastward from 
Little Whale River.

no reason
cases

!

and
r

berid 
bend 
the le

I11 confirmation of this report, Mr. A. P. Low, of 
the Geological Survey, on his late traverse of the Labrador peninsula, 
foqnd a vein of this mineral about seven inches in thickness. It woulcj

:
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be a rare chance if thiswere identical with thelich occurrence mentioned by 
these Indians, and we may presume t hat these rocks hoid many snch 

vems ; and this leads us to hope that, sooner or later, ,one or more of a 
workable thickness may be discovered.

ved

og-

nt: Lignite.
ind

Indicationsof a variety of lignite, closely allied to bituminous coal, 

were observed by me in 1871. when surveying the Albany River, the 

most Southern of the large streams, which flowinto the west side of the 

James Bay. In reporting its occurrence, I said (page tI2, Gcological 
Survey Report for 1871)

dal

is
ike

“In one p|ace just below the mouth of the Goose River, or three 
miles below the point where the river tums southeast, bright red marl 

; occurs on the north bank, and on a small Island a niile furthcr down 
some loose fragments of a bright bituminous coal

:he

tur
were found, The 

Hudson Bay Co’s officers informed me that coal had never been brought 
into the country; and considering that the conveyance of even light and 

valuable goods is so expensive in this region, this is only what might 

have been expected, so that I cannot

on

ell
suppose this coal to have beenne

brought here by human agency.

The occurrence of lignite on the Kenogami,. the gréat Southern 
branch of the Albany, is mentioned in the 

which discharges Long Lake into the Albany, there is

he

tis

ds report. On this river, 

an interesting de-
posit of lignite in the drift filling a preglacial channel of a stream which 
probably corresponded in its general course with the existing river. It 

six miles, by the stream, above the mouth of the large south- 
branch called the Bagutchewan (or Pa-wetch-a-wan). Here the river 

makes a sudden bend to the north and about a mile further up another 

similar bend. These unusually Sharp curves, which are unlike any others 

in the course of the stream, appear to be caused by the river traversing 

preglacial excavations, in the Silurian strata, which here consist of dull 

red, coarse.somewhat inäurated arenaceous marl with green blotches 

and layers. These excavations have become filled up with loose 

material before the formation of the present river channel. 
berid gravel fifty feet deep is exposed in the South bank

It
xler

, I
occurs atbe

re

>le

rX
I

A t the lowerm
At the upper

bend the excavation of the Silurian marls is plainly seen. Starting from 
the level of the river, the lo

of

ten feet of the filling of this hollow14 con-



'58 General Mining Association of Qtiebec.

sists of boulder clay. Upon this rests a bed, six to eight feet thick, of 
il loft liKnite> containing many flattened stems of, small trees which are 

partially carbonized, but are somewhat elastic when newly excavated and 
still wet. The lignite bed is overlain by thirty or förty feet of rudely 
stratified red and grey drift Holding rounded boulders and many pebbles. 
Marine shells were

of

nit
observed in the drift along the Kenogami, almost up 

to this point, which, according to my barometric readings would have an 
elevation of about 500 feet above the sea.” (See Annual Report of the 
Geological Survey for 1886, p. 37-38 G.

With reference to lignite in the basin of Moose River, I will 
thé following from my report for T877, page 4 C

I he existence of lignite on the Missinaibi River was referred to in 
my report in 1875. During the past season I have found it in situ in 
several places on this river between the Long Portage and its junction 
with the Ma/tagami. The *rst or highest of these was in the west bank 
of Coal Brolk, three-quarters of a mile from its

yel
ing

Sa.
quote

san
cur

be
elas

mth. Coal Brook is
a small discharge or channel which leaves the/l^iain riy>er opposite the 
head of the fourth or Riverside Portage, and råjoins ifat five and a half 
miles below Round Bay, at the foot of Hell’s GateT This bed of lignite 
is about three feet thick and is underlaid by soft sticky blue clay, and 
overlaid by about 70 feet of drift clay or tili, full of small pebbles and 
passing into gravel towards the top. Much of the lignite retains a dis- 
tinct woody nature. Some of the embedded trunks 
diameter. When dry it makes a good fuel, but contains a little iron 
pyrites.

the

Wa

to t
are two feet in

goo.
lign

“ 0,1 the south-east side of the river, at nineteen miles below Coal 
Brook, or two miles above Woodpecker Island, a horisontal 
lignite was found in the midst of a bank of till 125 feet high. It is from 
one and a half to two and

Abi
seam of

beei
a half feet thick and is made up principaliy of 

sticks and rushes. Below the lignite are 80 feet of yellow weathering 
grey clay and about 45 feet of blue clay. Both varieties of clay are full 
of pebbles, and they also hold some striated boulders of Laurentian 
gneiss, Huronian schists and unaltered Devonian limestone.

of a
rour
posi

"At three miles below Woodpecker Island, or nine miles above the 
mouth of the Opazatika (Poplar) River, another bed of lignite occurs in 
the bank on the same side. It is six feet thick, but diminishes to the 
eastward and is of a shaley character, being made up of laminte of /moss

"t
"
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and sticks. Immediately bcneath the iignite is a iayer, one foot thick, 
of irregularly mingled clay and spots of impure Iignite. Next below this 

4° feet of unstratified drift, full of small pebbles, under which 
few feet of stratified yellowish sand and gravel. Resting upon the 1ig- 
nite are five feet of hard lead-colored clay with seams and spots of a 
yellow color and laycrs of red, grey, drab and buff. Above all and form- 
ing the top of the bank, 65 feet high, are 10 feet of hard drab clay with 
striated pebbles and small boulders and holding rather large valves of 
Saxicava rugosa, Masoma calcarea (Tellina proxima) and Mya truncata.

Small seams of Iignite were seen in two places in the bank on the 
side at, and again half a mile below, the foot of a rapid which oc- 

about six miles above the Opazatika. In the interval between 
and two miles above this stream the whole bed of the river appeared to 
be underlaid by Iignite. When sounded with a hcavy pole it has an 
elastic feel and gives off large volumes of gas which may also be 
any time bubbling up spontaneously here and there all along this part of 
the river.
immemorial, and the locality has received the 
Water.’ ”
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seen atis
he 1 his phenomena has been observed by thé Indians from time
ilf

of the ‘ Bubblingname
te
id Since the above was written Mr. E. B. Borron, J.P., stipendiary 

magistrate for Northern Ontario, was sent by the Provincial Government 
to test the Iignite beds of Coal Brook by boring. I have not seen this 
report, but I have been told that he found the mineral to be of fairly 
good quality, 1 have also been informed on good authority that beds of 
Iignite have been found within the last few years on the lower part of the 
Abittibi River, where we noticed loose pieces of it in 1877.

Considering the very small amount of exploration which has yet 
been done in the regions referred to in the above extracts and notes, the 
discoveries which have been mentioned appear to jndicate the existence 
of a good supply of Iignite scattered

id
is-
in

al
of

of

'g vast area in the level country 
round the Southern and western side of James Bay, where valuable de- 
posits of iron ore are also known ta occur.
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THE GEOLOGICAL SURVEY OF CANADA AND ITS 
OPERATIONS.

fa i
Di
wil

By R. W. Ells, LL.D., F.R.S.C., Ottawa.
tio
th(It has been suggested to®me that^o those of our members wholive 

in this city where the geological Survey h'ad its first location, as well as 
to many throughout the several provinces of our Dominion, some facts 
relating to the work of such a department, as annually carried out, might 
be of interest. The question has been often asked, what is the work of 
the Geological Survey? What does its staff find to do year after year, 
and what great purposé does it serve in the country’s progress and wel- 
fare ? To discuss this subject fully would require a very long chapter, 
but I hope to be able to lay before you a few ideas regarding the general 
character of this work thal may, to some extent at least, be an answer to 
the question propounded.

And first of all, as to its history. The Geological Survey of Canada, 
whose operations have now extended to every part of the Dominion, has 

’ had an existence of fifty-two years, and while it may seem almost super- 
fluous to devote any time to the story of its inception, it is possible there 
may be some present who are not perfectly familiar with the early strug- 
gles and disappointments, which attended the efforts of those who were 
desirous of seeing such an institution in successful operation, and who 
firmly believed in its great utility as a factor in the advancement of the 
interests of the country. As far back then as 1832 a petition, asking 
for pecuniary assistance in carrying on a geological and statistical survey, 
was presented by Dr. Rae to the Lieut.-Governor of the Province of 
Upper Canada; but, though strongly recommended by that gentleman, 
it was not even entertained by the committee of supply. In December 
of the same year the York Literary and Philosophical Society also for- 
warded^a petition for the same purpose, which met with a like fate. In 
1836 a committee of several gentlemen was appointed by the govern- 
ment to report on a plan for a general survey of the province, which 
report was presented, but no further action taken in the matter. On 
motion of the committee of supply it was then resolved that an address
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be presented to Sir F. B. Head, the Lieut.-Governor for the time, with 
reference to the practicability of the dcsired sprvcy. Tliis, hoivever, 
failed to go any further, and in December of the same year, a Mr! 
Dunlop gave notice of an address to theKing, praying for 
wild lands to defray the expenses of a geological survey, which applica- 
tion also met with the same fate as its predecessors, and the matter 
thenoeforth dropped till the union of. the provinces of Quebec and 
Ontario in 1841.

In that year the Natural History Society of Montreal, through Mr. 
Benjamin Holmes, and the Literary and Historical Society of Quebec, 
through Mr. Henry Black, again petitioned for aid

s
t

to carry out a geo
logical survey. The consideration of t hese petitions was taken up by 
government, and on the motion of the Hon. S. B. Harrison, the sunt of 
^500 sterling, for the purpose of such 
estimates. As a result of this action, early in 1S42, the advisability of 
appointing a geologist for the work was considered, and the matter 
referred by Sir Chas. Bagot, who was then Colonial Governor for the 
time, to Lord Stanley, then Secretary of State for the Colonies, by whom 
on the recommendatiorl of Sedgewick, Murchison, DelaBeche and Buck- 
land, the position was

f

a survey, was included in the

1
was)

offered to Sir Wm. Logan in September of that

2 Logan, who was in England at that time, returncd to Canada in the 
fall and proceeded to Kingston, then the seat of government. 
question of an assistant was discussed, and, on the recommendation of 
DelaBeche, the services of Mr. A. Murray, a gentleman who had been 
educated for the navy, hut who had served for some time in the Ordnance 
Survey of Britain, were secured. Murray was already' to 
acquainted with Canada, having resided here for 
served as a volunteer also in the rebellion of

Here the

5
some extern

several years, andF
1837, The personal 

acquaintance of these two men, who have rvpdered such signal service 
to this country from a scientific standpoijjj^began in the winter of 
t842-3, and the friendship then established continued unbroken till the 
death of the former in 1875.

Limited as was the area of Canada fifty years ago as compared with
the enormous extern of territory now included undef that 
inception and carrying out of a plan of survey such as Logan contem- 
plated, was not a thing to be lightly entered upon. Great portions of

name—the

1

it
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the country wcru accessible with difficulty, rneans of eommunication
slow and expansivt, and the amount of money al his disposal, and 

the stafif necessary for the work, were lamentahly small, With charac- 
teristic energy he addressed himself to the task, nitil soon formulatcd a
scheme for the carrying on of the exploralions ruquired. In the spring 
of 1843 Logan, who had spent the »vinter in England, again returnud to 
Canada, rcaching Halifax in May, whence he determined to make the 
journey överland through Nova Scotia, New Urunswlek and (Jltebec, in 
order to obtain some preliminary ideas as to the strueture of t hat section, 
It was on this trip that his first »vork »as done in Nova Scotia, and par- 
ticularly in connection with his famous Joggins section, of ivhich it has 
been truly said that “it forms a remarkable monument of his industry 
and po »ver of observation.” The remainder of the scason was devoted 
to the study of the carboniferous and underlying rocks of northern New 
Brunswick and of Gaspé, »vhere a series of eiaborate measiirements

B'

carried out similar to those of the Joggins sections. The eonclusions 
then arrived at by I,ogan with regard to the value of these so-called coal 
fields in New Brunswick and Gaspé »vere to the effeet that no deposits 
of that mineral could even be found there in workable ijuantity, and the 
views then expressed hayc eversince been accépted as deflnite, thus pre- 
venting the useless expenditure of Capital in that directlon.

While Logan was thus devoting his energies to the work ing out of 
the strueture of the eastern provinces, Murray, bis assistant, had been 
equally assiduous in his labors in western Canada, and in the prelace of 
the Geol. Can., 1863, Logan says that “he (Mr, Murray) has work ed 
out nearly all that is known of the distribution of the rocks in that divi
sion of the pr.ovince.” In addition to his work in this field, Murray also 
accompahied Logan in the first gre.it exploration of the Gasjié peninsula 
in 1845, during »vhich surveys were 
of most of the larger streams that traverse the section.

The Geologicål Survey can now he said lo have been fairly launched, 
though under circumstances not the most satisfaetory. At the session 
of the Legislature of 1845-46, the sum of ,£2,000 was voted for carrying 
on the work, and in the ensuing year this amount was granted for a 
period ofat least five years. I he bill upon »vhich this grant was made 
»vas designed by Sjr William himself, and was lo the effeet that a certain 
number of competent persons shuuld be nppointed, “ wliose dtlty it shall

1
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be, under the direction of the Governor-in-Council, to ranke an accurate 
and complete geological survey of the province, and to furnish a full and 
scientific description of the rocks, soil and minerals, which 
accompanied with rnaps, diagrams and drawings, together with a collec 
tion of specimens to illustrate the

shall be

same; which maps, etc., shall be 
deposited 111 some suitabfc place, which the Governor-in-Council shall 
appoint, and shall serve provincial collection, and t hat duplicates of 
the same after they have served the purposes of the survey, shall be 
deposited m such literary and educational institutions of the eastern and 
western divisions of the provinces, as by the same authority shall be 
deemcd most advantageous.”

1 he first chemist appointed by Sir William was the Count de Rot 
termund, a student of 1 ,’Kcole Polytecnique, Paris; whose 
with the official staff was but brief, as he voluntarily resigned the position 
in 1846. The vacancy thus created

connection

speedily filled by the appoint-
ment of Dr. T.' Sterry Hunt, who at that date 
the Geological Survey of Vermont. This appointment

was acting as chemist to
was a parttcularly

happy one, and for nearly twenty-five years, in his capacity of chemist 
and mineralogist, Hunt built up, not only for himself, but for tl?e Ca 
dian Survey, a reputation which is world-wide.

With the exception of the department of pateontology, the Survey 
comparatively well equipped and ready to carry on the purpose 

for which it was established
was now

The staff was small but the material good, 
and exploration went rapidly forward. In 1847 Mr. Jas. Richardson 
was added, and in the course of oVer thirty years work examined many
portions of the Dominion from the Straits of Belle Isle to the islands in 
Queen Charlotte Sound, on the confines of Alaska. Other persons have 
been added from time to time as the necessities o( the Survey demanded 
or the funds at its disposal permitted. In the branch of pateontology 
it was, however, found necessary for some years to send abroad for deter- 
mination, many of the valuable specimens which were rapidly accumu- 
!ating; and among thosc who rendered valuable services in this way 

Prof. Jas. Hall, of Albany, N.Y., and Messrs. Jones and Salter, of 
the English Survey. Thi.; difficulty was at length overcome by the 
appointment in 1856 of Mr. E Billings, of Ottawa, whose love of scien
tific work in this hne was such as to lead him to lay aside his ehosen 
profession of the law, and, at the request of I-ogan, to attach himself to

were



; 164 General Mining Association of Quebec.

lus small butzcalous band of workers. Of him also it may be truly said 
j that much thé gréat reputation the Survey has acquired, both at home 

and abroad, is due to his indefatigable labors. The appointment of Mr.
Robt. Barlow, fofmerly of the Royal Engineers, as chief draughtsman 
shortly after completed the official equipment of the staff at that time.
The work of ersploration was carried on for some years by the employ- 
ment of specialists, who were selected to undertake the examination of 
particular minerat locations, and whose reports were of great value; 
while those who were regarded as permanent employces of the staff 
carried forward the work along certain regular lines laid do.wn by the 
Director himself. The particulars and results of these explorations will 
be found in the preface of that great volume, the Geology of Canada, \ '
1863, in which the leading features of the Survey’s operations to that 
date are ad m i ra bly presented.

Ill connection with this volume,, and designed to accompany it, the 
great geological map öf Canada. and the adjacent northern States 
published in 1866 ; of which it may be rightly said that no mord beautiful 
work of the kind has ever been presented by this or any other Survey, a 
work entailing an enormous amount of labor and reflecting the greatest 
credit upon all engaged in its compilation and in the delineation of the 
exceedingly complicated geological lines there laid down. This great
work will always stand as the map far excellence, and will always be 
pointed to with a feeling of pride, not oniy by the members of the Sur
vey itself, but by every Canadian who feels an interest in the successful 
carrying out of the study of geological Science in our own country. 
During all these years of hard work in the field by the officers and staff, 
other matters involving quite as serious labor, were being presented from 

■ time to time. The great exhibitions at Rondon, Paris and Dublin, to 
which the,Survey sent large and characteristic cöllections, both of rocks 
and minerals,, which set forth in an attractive and forcible manner the 

• 1 great natural wéalth of the country, were productive of , much good, but 
involved an immense expendilure of time and energy. The museum 
and offipes were constantly visited by scientilic men from all parts of the 
world who might be passing through the city, as well as others seeking 
information on various points; and from the old workshop on St. James 
and St. Gabriel streets, much work af very great importance in connec
tion with the development of Canada’s mineral resources was produced.

»
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But, in 1867, the confederation of the provinces opened new fields for 
the Survey’s operations, and the somewhat small amounts hitherto granted 
were soon found to be inadeauate to carry on the work over such greatly 
extended areas. In the meantime the Sbrvey had lost one of its original 
members by the retirement of Mr. Murray, who at the request of the 
Newfoundland government had undertaken the survey of that colony. 
The stafif had been gradually enlarged, but the great s&ain to which the 

Director had for some years been subjected began to tell upon him 
severely, and in 1869 Sir William Logan felt it incumbent upon him, in 
view of the greatly increased area to which the operations had been ex
tended, and the interest he felt in solving certain puzzling problems of 
structure' in the province of Quebec, in which he had for some years 
been especially interested, to lay aside the direct management of the 
Survey and to seek a successor. His resignation took effect in that year, 
and with this date we may close the first stage of the Geological Survey’s 
operations. Dr. Selwyn, a gentleman of very extensive experience, not 
only in the Geological Survey of England and Wales, but as director of 
the Survey of the great colony of ikew South Wales, was chosen as his 

successor, and with this appointment we may enter uporf what one may 
style the second period in the Survey’s history.

Hitherto the work had for the most part been confined to the 
provinces of Ontario and Quebec. Henceforth it had to include in its 
scope not only the distant areas of British Columbia, tlhe great plains of 
the North-West Territories, the rugged masses of the Rocky Mountains 
artd the wide expanse of the Peace and Mackenzie rivers basins, but the 
Maritime Provinces of Nova Scotia, New Brunswick and Prince Edward 
Island as well. It can readily be seen, therefore, that the task now 
entered upon by Dr Selwyn was one of no small magn i tu de, especially 
when we consider that of our own great western areas our information 
was of the most meagre kind, not only as regarded its geological struc- 
lure, its mineral wealth, its agricultural capabilities, and its natural 
history and climatic conditions. New and more detailed investigations 
had also to be undertaken in the older provinces, in connection with the 
metamorphic and metaliferous rocks, and in the great country lying 
between Lakes Hufon and Superior and the Hudson and James bays. 
It is probably not saying too much, nor, I trust, will it appear to savor 
of adulation, if we State that probably no enterprise so great as the com-

165
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plete geological and natural history stirvey of a country embracing over 
3,000,000 square miles> was ever undertaken by a staff so small in num- 
bers, or carried on with an expenditure so insignificant as was attempted 
by the Geological Survey of Canada. And it is well within the bounds 
of truth, if vv.e say that to the work of its mcmbers is due, in very large 
part, much of the information wc now possess as to the greatness of the 
country’s resources, ‘both agricultural and mineuilogical, between the 
waters of the Atlantic and the rugged wilds of Lhbrädor on theeast and 
the distant shores.of the Arctic ocean and the boundary of Alaska 
the north and west. It will scarcely'be necessary to mention indivjdual 
names in this connection. The various officers of the staff and their 

' several fields of labor are toö well known to require any special personal 
reference vvhen addressing a society such as this.

It would be impossible in the time at our disposal to give any 
detailed account of the work of the Survey during the last quarter of a 
century over such an enormous area, and we can only summarize the 
result of the investigations of the several parties in the briefest manner. 
Thus, in the east, the carefully detailed maps of Cape Bretonand eastern 
Nova Scotia have been presented to the public and have received the 
highest praise. We have now also a very good general idea of the 
structure of the other portions of the province, includinythe horizon and 
distribution of the great gold-bearing series which ext/hds from Yarmouth 
on the west to Guysborough on the east. The stmcture of the great 
coal fields of Cape Breton, Pictou and CumberlandJhas been carefully 
studied, and the geological iWizons of the ores of iron and manganese, 

which are of very great importance in connection with the future devel- 
opment of the country, have been clearly and satisfactorily determined. 
The geological maps of both New Brunswick and Prince Edward Island 
have been completed, and the complex question of structure in the 
Southern part of the former province, which for years was of an exceed- 
ingly puzzling character, has been thoroughly solved. The outlines of 
the great central carboniferous basm, occupying an area of over 12,000 
square miles in the province, h^ve been carefully determined, and its 
presumptive value from theeconomic standpoint ascertained, while some 
of the most important work in Canada, in connection with the palceon- 
tology of the oldest fosiliferous formations, has been and is still being 
carried out with the greatest care.
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In Quebec East, the great problem of the age and stratigraphical 
relations of the various members of the “ Quebec group,” a problem 
which for more than forty years has engaged the attention of geologists, 

onlyof Canada, but to some extern of the United States and Europé 
as well, has, it is hoped, been placed on a satisfactory basis of settlement; 
while to the north of the St. Lawrence the mysteries of the great region 
of the

not

Mistassini have been cleared up, and great progress made in the 
study of the Laurentian rocks north of the St. Uwrence and Ottawa 
rivers. The great wilderness country betwecn the Ottawa and James 
Bay has been traversed in many directions along the great natural 

of lake and river, by which alone this otherwise pathless 
be explored. Concerning the great extern of country about the Hudson 
and James bays, as well as of the great inland plateau of Labrador, we 
have now very clear ideas, not only of its geology and mineral wealth, 
but also of its fauna and flora, and of its adaptability for settlement; 
while much of its topography has been carefully mapped by means of 
instrumental surveys.

area can

The economic problems of the occurrence of iron, gold, phosphate, 
asbestos, copperand mica have also been investigated and much valuable 
information relative to their distribution, Iheir geological position and 
the manner of their occurrence has been obtained. Some of these have 
already appeared in the publications of the Survey or in the bulletins of 
the several seientific societies in Canada and the United States. In 
Ontario, while a large amount of detailed work has been carried on in 
the older and more settled portions of the province tending to the 
accurate determination of the hetter known formation and to the deter- 
mination of the economic mineral wealth, much careful work of
high order has also been done in the area north of Lakes Huron and 
Superior and farther west, where some of the great questions as to the 
age and origin of the- fundamental or lowest rocks of our systems 

in a fair way of heing definitely settled. The geological relations 
of the copper-bearing series, of the great deposits of iron ores and of the 
gold-bearing rocks of the 1-ake of the Woods areas, and the horizon and 
distribution of the nickel ores of the Sudbury district have been among 
the questions of the greatest economic importance. In the more settled 
portions of the province the distribution of the gas-bearing strata, and 
the problems of the origin of the gas itself have been carefully studied,



168 , General Mining Association of Quebec,

and the assertion of th< great American gas expert, Ashburner, that no 
deposits of natural gas woukl ever be faund in workable quantity in 

„ Canada, has been thoro lghly exploded.
In Mritish Columbi i the work of the last twcnty years has made us 

very familiar with the in mense value of the coal fields of Vancouver, 
il-)le förests vvhich are found, not only on “that 

island, hut a t many pöints on the mainland. The mapping of many of
and with the inexhausl

the gold fields of the it ter i or has also been done, and the strueture of 
the rock formations in tie Rocky Molintain chain has been carefully 
worked out. The great mineral deposits of the Kootenay district have 
been thoroughly examined and much valuable information hearing upon 
their distribution and d igin has been obtained. Furthcr to the north
the'country t ra versed b) the branehes of the Peace River has been ex- 
plored and the probabil ties for successful mining investigated, while we 
have now ascertained vt ry carefully the value of the coal area in Queen 
Charlotte Islands, and the distribution of the gold-bearing rocks and 
other formations in the great mountain area, lying to the east of the 
Alaskan boundary. »

But the study of t le rock formations and their associated mineral 
wealth does not by any means limit the work of the Geological Survey 
of Canada. In its ope ations are ineluded the study of its fauna and
flora. In the museum z.t Ottawa, stored awayin cases and high presses, 
can be found one of the largest and most complete collections of plants 
Hlustrative of the historyof all parts of åur Dominion possiblc to be 
obtained. Much of thd work of this branch of the department is not 
seen by the oVdinary visltor, since, unlike rocks or masses of ore, dried
plants are perishnble th infes, and must not be exposed to light and open 
air. They must bé carefully laid away and precautions taken to guard 
against the ravages of,insetts and other enemies of the botanist?s handi- 
work. In these cases more thanvioo,ooo specimens are stored, illustrat
ing the distribution of the flora of the Dominion from the shores of 
Anticosti to the green vallevs of Vancouver. 'Fhe flora of the Peace 
River district, of the Mackc\^p fiver, and the famous barren grounds, 
of the great plains and of the Rocky Mountain slopes, in the west; of 
the shores and islands of the Åtlanlic coast in the east, as well as of the 
countryaboutthe great inland lklies, and the interiör of distant Labrador, 
is thus rendered available for study to anyone interested in the botany
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of our eountry ; and to the botanists and collectors of the Survey great 
credit and praise are due for the careful way in which this branch of the 
Survey’s work has been carried on. Equally inconspicuous also with the 
botanical specimens are the magnificent collections illustrative of the 
insect life of the country, and probably most of those who wander 
through the corridors of the museum are unawnre that such beautiful 
illustrations of this branch of scientific work are there stored. The 
ornithology, and to a certain extern also, the zoology of the Dominion 
are well shown by means of a good collection of the principal birds and 
mammais, while the various species of land and matine shells are also 
exhibited. Though in but fewof thcse are the collections byany 
exhaustive, sufficient has been done to show that the comparatively 
newer branches of natural history have not only, not been exhausted, but 
that the results already obtained are of very considerable importance.

The division of ethnology hgs also_ received considerable attention. 
Extensive collections illustrating the manners, customs and institutions 
of the various Indian tribes which now inhabit our country have been 
made, as well as large quantities of the remains änd relics of former 
races. The branches of palieontology, mineralogy and lithology, so inti- 
mately connected with the geologieal work, have been maintained at 
their usual high grade of efficiency, though the opening of the North
west Territories has introduced a new feature into the studyof Canadian 
palieontology by the accession of great collections of fossils from the 
cretaceous and other closely associated formations found in that area, 
well as from the older formations of the Rocky Mountain complex. 
The result of the fifty years collecting in this branch of the Survey’s 
work has been to gather together one of the finest and most comprehen- 
sive collections illustrative of the life pf past ages in the earth’s history 
that can anywhere be found, a collection of such yalue to the scientific 
world, that if by chance it should be destroyed, its loss would be re- 
garded as a great calamity by everyone interested in Science the world

means

as

Ofggp internal economy of the Survey we have as yet spöken in 
but general terms. The collecting of faets relative to the strueture and 
the making of surveys in the field would not possess one-tenth of their 
real value were no provision made by which these surveys and faets 
could be presented in compact and visible shape to the general as well
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as the scientific public. Hence the necessity for a topographical corps, 
whereby not only the work of the field staff can be ar ranged in map form 
for publication, but connecting surveys can be made to render these 
more intelligible. Then there is the careful arrangemeht of the museum,
by which means everything deemed worthy of exhibit can be so dis- 
played as to show to the best possible advantage the relations between 
the rock structure and the contained fossils Where such exist, or the 
minerals or ores which may be therein contained; so that anyone in 
quest öf information can most readily obtain such to the fullest possible 
extent and with the least possiule delay. The library division also is 
of importance, in which the work ing scientist can find the most recent 
helps to enable him the better to profit by the researches of his brethren 
in other but similar field$, and so become the better fitted to work out
the problems he may himself encounter; and here it may be said that 
the library of the Geological Survey is probably the most complete in 
scientific literature of any of the libraries in the Dominion, and in as far 
as practicable is kept well abreast of the ti me as regards the current 
literature of the subjects

The financial management of such an institution is also a most 
important item in its general scheme of successful work, and the proper 
disposition of the funds, by which the necessities of the several widely 
scattered parties can be best met, caMs for a
needs of each and the expensy^BWfeto each locahty to be explored ; 

' the prime object being the nio^H^^Mft^penditure of the money at 
the disposal of the department^Jp^lärwith the highest and most 

satisfactory results obtainable.
I trust in the very imperfect description of the work done by the 

Geological Survey departmerir, I hayeshown you that in theold building 
on Sussex Street, many kinds of work, of great importance to the nation, 
are being carried on. The structur^ancj contained wealth of the rock 
masses from the I,aurentian or fundabléntal crust of the earth to the 
most recent formation of drift sand, gravel and peat, are being systemati- 
cally studied and their actual value, in so far as this is possible, is 
tåined. The importance of each system as a sourcé of mineral supply, 
is carefully weighed, and the mode of occurrence and probable extent 
ånd value of each element of economic importance, sought out when 
ptacticable, to some extent in the field, and in more details in the labo-

concerned.

wi^se discrimination of the

\

ascer-



The Geolopcai Survey of Canada. 171

ratory. Not only are the analyses of the rocks and of the contained 
there gonducted, and their probable valuefrom many lecalities carefully 
proved, but the Chemical composition of thé mineral 
various provinces of the Dominion is carefully ascertained and their 
probable beneficial e(Teets noted. Many of these have already proved 
to be large and, important sources of revcnue to the localities in which 
they occur, as at St. Leon, Caledonia, St. Catharines and other points. 
Much of this

waters from the

rk, though presented annually in published volumes, 
fails to reach the general public, being hy some curious 
reasonmg apparently regarded as of more importance ts scientific bodics 
and institutions of learning abroad than to those who are most directly 
interested in the development of the country’s mineral wealth, a condi- 
tion of things which doubtless to a large extent accounts for the oft 
repeated question, “ What is the Work of the Geological Survey ?» ln 
the present arrangement of publication, however, much greater facilities

process of

exist for obtaining desired information in any particular 
It may, perhaps, be allowable for the sake of illustrating some of 

the points just presented to compare the personnel and the financial 
outlay of the Canadian Survey with those of our great neighbor te the 
South, where the area of surface to be covered by its operations is not 
very different from our own. In the United States, however, owing to 
certain conditions of climate and other causes, field parties are enabled 
to spend a very much longer period in exploration than is possible in 
this country. Thus we find by comparison of the figures of the two ' 
surveys for the year 1887-88, that the expenditure of the Animcan Sur
vey for that year, exclusive of publication, was about half a million 
dollars; thaLof the Canadian Survey for the same date, including publi
cation and a| expenses of management, was about a fifth of that amount.
A portion oftihis sum, amounting to about $20,000 only, was dividcd 
aroong sixleeiY<parties whose operations éxtended from eastern Nova 

> •ySc°tja t0 Alaska, and included surveys in all the provinces, with special 
éxmninations of the

area.

country east of Alaska and the Mackcnzie river 
basin, Hudson and James bays, and Lake Winnipeg and vicinity. ih 
numbers the staff öf exploration comprised in all, including assistants, 
thirty-five persons. In addition, work was carried on in the branches of 
palieontoloö, botany, ..chemistry, etc., the results of that year being com
prised in twelve scientific reports, besides that of the director, which
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were published in two volumes of 1,364 pages, in addition to the bulletins 
on pateontology and botany. The American Survey during the 
year employed in the geographical branch alone, eighty-five assistants, in 
addition to the chiefs of divisions, of whom there were fifteen in 
tion with the outside or geological work proper, and twelvc for the asso- 
ciated branches, among whom were many of the lcading professors in 
the different universities, men mosTdistinguished in their special lines of 
work. With such a command of men and money, magnificent results 
may be-confidently looked for, yet in the published volume for the year 
mentioned there are onlyfoUr scientific reports besides that of the direc- 
tor, with twenty-four administrative reports, which correspond with the 
summary reports of the Canadian Survey, and describe the season's 
operations only as carried on by the different parties, the whole being 
contained in a magnificeptly illustrated and printed volume of 710 
pages. In addition, as in the Canadian Survey, bulletins containing 
special reports on the work done in the various associated subjects were 
also published. Comparing results then, in so far as these can be ascer- 
tained, it is evident that the Canadian Survey has continued to maintain 
the high standard of efficiency which it has enjoyed from its very com- 
mencement and is giving full value for the amount of money expended 
thereon. The excellent reputation which it has borne, both at home 
and abroad, is due probably, fist of all, to the reputation of its founder, 
the late Sir Wm. Logan, and secondly to the fact that the great majority 
of its staff have labored to the utmost with hearts filled with a love for 
the subject and with a desire to achieve great and lasting results; and 
while it would be folly to assert that the work of the Canadian Survey, 
or of any similar institution has always been 'free from mistakes, since 
that would imply a degree of infallibility and accurate scientific know- 
ledge, not yet enjoyed by mortals, if will, I think, be admitted by anyone 
conversant with its methods of operations that the attainment of truth in 
regard to ihe geological questions presented has ever been the chief aini 
of those associated in the work.
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NOTES ON HYDRAULIC MINING IN BRITISH COLUMBIA.

By Dr, G. M. Dawson, C.M.G., Director Geological Survey of Canada.

[During the past summer
new works of this kind in British Columbia, of which a description 
given, as weil as some discussion of the geological conditions and age of 
the auriferous gravels, in an at^dr^s to the members of the Association 
of which the following is a synopsis.]

Although hydraulic mining has long becn practised 011 a small scale, 
particularly in the vicinity of the old gold mining camps in the Cariboo 
district, it is within the past two years only that really extensive opera
tions of this kind Itave been initiated. Of these the rnost important 
the Cariboo Hydraulic Company, operating on the south fork of Quesnel 
river, the Horsefly Hydraulic Company, on the river of the 
and the Van Winkle Hydraulic Company, near I.ytton, in the Fraser 
valley.

I)r. Dawson visited the more important 
was

same name,

The two first mentioned companies are under the management of 
Mr. J B. Hobson, to whose practical knowledge and advice, based upon 
long experience in California, the renewed interest in mining in the 
Cariboo district is largely due. Both of these companies will be in full 
operation next spring, and it is anticipated that they will be closely fol- 
lowed by many other enterprises of the same kind. All these should be 
undertaken, however, only after a thorough preliminary examination of 
the character and extent of the gravels to be worked, for although the 
Cariboo district abounds in streams and lakes at many different levels, 
the expenditure necessary to obtain a sufficient supply of water with the 
requisite head is certain to be very considerable. In order to give an 
idea of the character of the operations now in progress, the following 
particulars relating to the Cariboo and Horsefly companies may be citcd.

lhe property of the Cariboo Hydraulic Mining Company is situated 
on the south side of the south fork of Quesnel river, about three miles 
above the village of Quesnel Forks. It comprises several claims, and is 
believed to cover about 8,500 feet of an old high channel of the river, 
separated from the modern dijep and canon-like river gorge fora consid
erable part of its length by an exposed rocky ridge, known as French
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Bar Bluff. Near the lower end of the property, on Dancing Bill Gulch, 
successful hydraulic mining on a small scale and witfi imperfect appli- 
ances has been carried on for a number of years by a Chinese company. 
At a distance of about 3,000 feet further east, on Black Jack Gulch, a 
good deal of work bad been done by the South Fork Company, bnt 
without effectively reaching the richer gravels, which are below the level 
of the rim-rock where this has been cut through. Short ditches have 
been made by both these earlier companies, and the exposures in their 
hydraulic pits afford riiost of the information obtainable as to the charac- 
ter of the ^eposits.

A ditch with a total length of seventeen miles and a capacity of 
5,000 miner’s inches has now been laid out by the present company and 
will jbe completed in the spring. This is to derive most of its waters 
from Polley\s Lakes, sitiiated in the hills to the south-eastward. It is 
also, I be lie ve, ultiipately proposed to bring an equal volume of water 
from Moorhead Lake by means of a second ditch, whiqh will be thirteen 
miles in length.

At the lower, or “ China Pit,” the bed rock of the old channel 
where cut by the present river bank is •believcd to be approximately 134 
feet above the river. The head of the train of sluices near the working 
face is 200 feet above the same datum, while the sand-box at the top of 
the bank is at a height of 489 feet; giving a head of water equal to 
about 289 feet, with ample fall for the dump, which is made direct into 
the river. Two monitors of 5 and 5% inches diameter of nozzle respec- 
tively are cstablished in this pit. Mr. Hobson estimates that the old 
Chinese company removed in all about 150,000 cubic yardsof the bank, 
from which, it has been ascertained, $135,000 of gold was obtained, 
without the employment of mercury, or at the rate of about 90 cents per 
cubic yard. The scanty water supply available in advance of the com- 
pletion of the main ditch enabled a run of only forty-seven hours to be 
made in the early summer. The mean volume of water employed was 
2,000 inches, and the yield was 302 ounces.

The floor of the pit of the old South Fork Company is about 200 
feet above the present river, and the bed-rock rim has been found in test 
pits at a depth of about 30 feet below this floor, while above it, on one 
side of the gullj, is a nearly vertical face of clay and gravels about 200 
feet in height. ' The head. of water Trqm the sand-box to the present
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bottom of the pit is about 246 feet; but, as already stated, the rim rock 
has not yet been cut through to the full depth of the old channel 
proposed to begin active Work here in the spring.

The Horsefly Hydraulic Companyls claims are%ituated 
Horsefly river at a distance of about six miles south of Quesnel lake

I 7a WnS !,0tably riCh in this Particular Part of ils length, and the bars had all been worked

*75

It is

on the

over by Chinamen some years ago. The
source of this gold was found by Mr. McCallum to be the old 
deposit now being worked by the company 

By the hydraulic system

gravel

successfully completed, water is 
brought from Mussel creek.a Southern feeder of the Horsefly, by a ditch 
and ptpe lme aggregating over eleven miles and a half in length. The 
ditch .. about ten miles long, with a capacity of 2,000 mineris inehes. 
i hc pipe-hne is Steel, 30 inehes in diameter, ' 

j 8,300 feet. There is also about 600 feet of flu 
the water is led to the pit by two lines of 22-inch 
is intended eventually to supply two monitors 
the main ditch with a head of 168 
with a head of 106 feet

lengths aggregating 
From the sand box

pipe, eaen of which
Water is delivered from 

feet, and from the pooling 
The bed-rock, constituting the floor of the pit 

15 ab°U‘ 90 feet above the of the river, and the working face (60 
height at lts highest part), at the time of 

feet back from the river bank

reservor

feet in
my visit, was about 560 

The dump is formed in the river itself, 
moderately rapid stream, capable (particularly in high water) 

otremovmg a large quantity of debris.
Respecting theaetual average gold content of the gravels as worked, 

much has doubtless been ascertained since my visit, some $13,000 being 
reported as the result of the last clean-up. The preliminary run made 

■by the company was estimated to have dealt with 2,,333 cubic yards of 
gravel. It produced gold to the value of $5,000, or at the rate of about 
25 cents per cub.c yard, but about a third of the area then worked 
already been drifted on bed-rock

which is a

had
by the original discoverer, rendering it 

probable, in Mr. Hobson’s opinion, that the unworked ground would 
average about 40 cents. A small percentage of platinum occurs with
the gold at this place.

The ground being worked by the Van Winkle Company is situated 
on the west stde of the Fraser river about two miles above Lytton It 
consists of a series of terraces rising in steps from the river towards the
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bases of the mountains. The first of these is about ioo feet above the 
river, the second sorne 60 feet higher, while others occur at various still 
greater heights. ,The pit has taken the form of a great isosceles triangle, 
of which the apex touches the river, the base being about 1,200 feet 
distant. The yield in gold has not yet been found to be so good as the 
rich character of the old flat worked over here many years ago appeared 
to indicate it would be, but the prospecting carried on in advance of the 
work shows richer ground.

The water employcd is brought along the upper terraces by ditch 
from a branch of Stein creek and then down to the work by an 18-inch 
pipe-line 1,500 feet long. The working head is about 350 feet and about 
1,600 inches of water is employed.

The auriferous gravels at Horseflyare probably of Piiocene Tertiary 
age and are overlajn by boulder-clay, referable to the glacial period. 
Those in the Carilioo Company’s pitsarein part inter-glacial and in part 
pre-glacial, but probably all newer than the Horsefly gravels. The de- 
posits near Lytton which are being worked by the Van Winkle Company 
are in the main still more recent, consisting chiefly of the river benches 
or terraces, by which the Fraser valley is lined, and which have been 
formed by the gradual cutting down of the river itself after the close of 
the glacial period.

The geological conditions of occurrence of auriferous gravels in 
British Columbia, even as already known, are somewhat complicated, 
and as work progresses great additions to our knowledge may be expected. 
The circumstances differ considerably from those met with in California,' 
because of the general action of glaciation to which British Columbia 
has been subjected. The older gravels, where not covered by a basaltic 
capping, are often buried under boulder-clay, while above the boulder- 
clay or between two déposits of this kind, are to be found extensive 

of later gravels. The study of the facts relating to the glacial 
period are therefore here likely to have an important bearing on the 
economic problems of the gold placers and the tracing out of the old 
auriferous drifts.

masses
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feet

the
By John Is. I/oiison, M.K., Vancouver.red

the
ca^Vmy

pacers, second, deep or ancient river placers. These terms indicate 
the characteristic difference that exists bet

tch

the uvo classes of placers.
SHALLOW OR MODERN PLACERS.

These placers are superficial deposits of auriferou 
ium, formed hy the modern streams that draii 

are designated as river, bar/bench, gulch, crcek 

cordtng to their topographical positi

The placers of the modern rivers of California are practically ex- 
hausted Those qf British Columbia are not hy any means exljaustud.

he.shallow placers known as bar, creek and gulch diggings, have 
heen, so far as known, extensively worked since 
Cariboo gold excitemcnts about 1857.

The must accessible of the above-named placers have been pretty 

well worked ont m the districts I have examined.

Hut the vast accumulations of åuriferous gravel on the benches

thC FraSer-QueSndfe> Ho seflyand o,her modern streams exam- 
med are practically unexplored/ These can be worked hy hydraulic

srxsr ” "r1—-1" ■-—>
The deep placers of the modern streams, that is tosa#, the åuriferous 

gravels lytng below -the water-level of the modern streams, have heen 

worked to »me extent in the vicinity of Barkerville, hut immense-areas 

rematn to be explored, and wi„ in all probability be profitably worked in 
the future by atd of modern appjiances.

The deep modern placers can be exploi.ed either by shaft, and 
worked by what ts known ,n Californi.-i as the drifting process, or by the 
hydrauhc elevator process. In other words, a shaft is sunk to bed-rock 

and the bottom stratum of åuriferous gravel is breasted out, hoisted to 

the surface, washed in ordmary sluices and $he gold recovered.

s gravel and alluv- 
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or ravine diggings, ac*
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äkääxBmme m °P=ration by the hydraulic eleva,or P *

THE DEEP PLAGERS OF THE ANCIENT RIVERS 

I he deep placers of the ancient river system of the i

Columbia, are similar in character bm so 11 7’ T™
able to determine, far more extensiveand richer in their »n t ^ 7™ 
those of the most favored districts in central Californta, wimT 
dcposits whieh contain from threr* tn g.-
are considered rich and yield as profit' fron" LZ 2 ^Vj* 

r‘ gross outpilt when worked by the hydraulic process ‘he

or exploLion and rorbing by ihe hydrnnlip "MW

rhMop gravel A is usually free, and yields to the 

E F*and (•reamS’ a',d “ CaS‘ly worked out ‘brough the slu

usually indurated to such a deeree that

k-^d^XTattXVZT d“"of drifts under the hank and explodine laroe P ^ ’ydnv"’®as>'stem 

-one hundred thousandone blast a, some of the Iger hydmuhc in

means immense quantities of the richer 
very profitably worked.

Similar conditions accompany some of the depos ts of h k3™"0"-' 
of British Columbia as those illustrated in S ' . tZT" T 

represen, geological sections at the Cariboo hydraulic mini 3

proce.ss.

gravel _

force of the 
ices in tunnels /I’he blue gravel stratum B is

it become

mines in California 
gravels are disintcgrated and

By this

a degree of 
process without loss of a
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ed Water is abundant in all the districts I have examined, and can be 

brought on to the deposits in shortercanals and at much less expense 
than is possible in California. &

In California there it invested one hundred millions* of dollars in 
hydrauiic mining enterprises, and prior to the inhibition of that industry, 

account of the alleged damage donc by debris to agricultural lands 
and navigable streams, the annual product in gold amounted to'about 
twelve millions of dollars, about one-half of which resulted in profits.

The auriferous deposits of California remaining unworked 
mated at 2,108,875,000 cubic yards. The gold ténure of thesc gravels 
varies from one to thirty cents per cubic yard, and the total gold 
is esti mated at about $500,000,000.00.

ia
iy

are esti-1)

1 _
i content
i

l have seen in British Columbia, included in the Yale, Lillooet and 
Cariboo districts, three times the area of auriferous deposits that 
known to ex ist in the whole of the State of California.

The British Columbia gravels that I have examined, and that 
be considered available for

may
hydrauiic working, yielded results varying

/ from one cent to $1.50 per cubic yard, and 
than any I have seen in California.

whole average richeras a

In some properties examined, I sampled streaks, soine of which 
on bed-rock and others rso feet above the bed rock, that yielded 

prospects varying from $2 to $36 per cubic yard. We have no such riclr 
deposits in California.

The exploitation and equipment of hydrauiic mines is expensive, 
and large sums of money are required to provide water supply and 
hydrauiic plant, to get the mines opened and placed on a paying basis.

For this reason great care should be exercised by those intending to 
engage in such enterprises. Competent cngineers should be employed 
to investigate the source of water supply, determine the available gradient 
for sluices, dump for debris and the gold tenure of the gravel. The ah- 
sence 
means

or insufficiency of either of the first three of these conditions 
the failure of the enterprise to provetfemunerative.

A company of gentlemen in Montreal have undertaken the equip
ment of two large hydrauiic mines in Cariboo, the Horsefly hydrauiic 
mine and the Cariboo hydrauiic mine, which will sodii l>e bh a basis for 
profitable production.

.
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s°m o.ip« l, j*di" -1- «>=

- w *• - ■“ •» srxar^rrs;
The exhaustlon of the shallow placers led 

deeper deposits of the anciem river system Th k „ 
of course, rich like those of Carih™ j ' he shallo'v Placers were, 
miners attacked the deeper deno “S they Were exl»usted, the

rock stratum and concentrated ed,, ^ great nchness of the bed- 
to individual labor, with the easilvnhr " 7* made lhe work Pr°fitable
b- - - ^p,h of the Su;::itrt:d0?rd supp,y
ttreased, the results deckased and ■ T “ P°orer t0P gravel in-

exhausted, the deep placers unexolored v ° ^ the sllallow Plaeers 
ous earth in the World awaiting the energv TtlT" * aUrifCr"

fornia.

to the discovery of the

iiwas forced to

°n a hasis

mining, owing to the even distributi "TI °Peratio" of hydraulic ,
of gtavel and the great depth of material ^ thr°Ughout ,he

As the early or pioneer miners exhausted the

water, without pressure, would not pay" theyTf 7 Sma" °‘
two important facts viz • Thnt t\ • V ’ Y d’ however» discovered■ ~ - •.f »r;,:; :r —-- 

■■ - *■ —'Sältas;

rich shallow placers in
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Hydrauhc mmmg, which I will briefly endeavor to 

HVDRAULIC MINING.

system of
explain.

i

and ,hÄ mTg 18 aCCOmplished by utilimg the power of water 
and the grad,entafforded by the fall or difference of leve, between !hé 

unferous depos,ts and the dumps into which the del,ris resulting from 
the mmmg operations must be deposited, ®

The Power of the water depending on its volume and the head or 

pressure under which it can be delivered at the working floor of the 
hjjdrauhc excavation, tt is therefore most essential 
or canal should be at

•hat the water ditch
high elevation above and

as near as possible to 
1 he first condition insures 

a reduction in the length and

the deposit of gravel to be mined. 
hydrostatic pressure, and the second 
of the sheet-iron or Steel conveying pipes.
can h‘ ,haS,bee" dem°nstrated 'hatone thousand miner’s inchesof 
can be discharged under a head
nozzle, with a

a great 
cost

water

about 1,650 pounds durmg the same period of time.

Such a volume of water, in the form of a jet uninterruptedly imping 
ng uponahank of aunferous earth or gravel, having, as h does about 

one tenth 0 the ve,ocity of a projected cannon-ball, must necessa’r y do

^rr;;::Psi;ring of an ordin- —:

the lar greanerhthl g?d'ent giVCn ‘° the “nveying or mining sluices 

the gre ter wtl, be the dutyof the water employed to remove thc 2Z- 
ous material from the excavation to the dumps.

The separated gold is caught between the riffles placed in the minin 
sluice bottoms, and held there by the use of 
desirable or

and in a volume of

K

gold ’ T''"" t0 reC°Ver h lherefrom- When the amalgamated
g IS cleaned up from the sluices, it is netorted to distil over and re- 
over the mercuryand the remaining gold retort, as it is 

into bars and sent to the mints for coinage. called, is melted
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:es,
Gold-saving appliances, called under-currents, are now in general 

use.n California for renovering fipe flourgold that could not be recovered 
m the ordinary riffled sluice.

ide
ese
of

Figure 5 represents an improved under-current.
As it is proposed to rem o ve immense 

only utilizing an infinitesimal portion of the 
see that there is abundant 
tities of

masses or quantities of gravel, 
' same, it is first necessary to 

to dump below the mine the vast quan- 
debris to result from the entire working of the mine, for if 

debris was permittcd to accumulate 
soon choke and

room
er,

thishe
the end of the sluices, it would 

the gold-savjng appliances. It next hemmes 
necessary to ascertain the quantity of water available, and the head or 
pressure under which it can be delivered at the mine.

The amount of work that can be accomplished depends greatly 
- : these two contmgencies; it is selt-evident that to 

t. of material

m

or
ie

on
remove a large amount 

composed of sand, gravel, cobbles and rock, a considerable 
quanmy of water is necessary, and if it is not obtåinable, the operations 
o hydrauhc minnig cannot be carried on successfully. The amount of 
water used for operating an hydrauhc mine varies greatly in different 
localities, viz.: from

io
it
it

T
200 inches to several thousand inches daily 

1,500 mches being considered a fair volume to be discharged through 
one machine or giant, while the work accomplished hy the quantity of 
water used is greater as the pressure, under which it is discharged in the 
mine, and the grade of the sluices for conveying away the gravel inereases. ■ 

As water used by miners is always measured hy the inch, and all 
calculations of the value of gravel 
inch of water, it becomes

500 toh
f

t

hest estimated hy the duty of an 
necessary to fully understand what an inch of 

its power to remove gravel under different conditions 
measurement varies slightly in different mining distriets, 

but the usual method of measuring water now in use in California is to 
discharge the water through a 4-inch opening while the water in the 
measurmg-box stands 4 mches above the top of the discharge opening ■ 
thus an opening 125 inches long and 4 inches high will discharge 500’ 
miners inc^ps, one inch being equal 
feet in 24 fiours. As

water is as well as 
The standard of

discharge of about 2,230 cubic 
an 'Hustration of the advantage of estimating the 

value of a bank of gravel by its yield in gold per cubic yard, and the 
number of yards of gravel removed in 24 hours per inch of 
Where the water was qsed under different heads and

to a

water used, 
the sluices under
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The Auriferöus Gravels of Brilish Columbia.

different grades, the annexed table showing the results of the working 
of a few well managed hydraulic mines in California.

the table, it will be seen that the mine yieiding the 
least amount of gold per cubic yard gives the largest 
for the

see

By reference to

returns to its owners,
reason, as the table shows, that the water was delivered al the 

mme under the greatest head, and thesluices for running away the gravel 
avc the heaviest grade. It is evident that the value of the gravel per 

cubic yard is not a good standard, and for this reason the power of a 
definite quantity of water and a heavy grade in thesluices have been 
substituted to ammnplish the desiredresult.

If grade (år äluices, dump for debris, and a sufficient quantitv of 
wa er are available, it is then worth while to ascertain whether the gravel
W" Pay t0 Wash-and under ‘his head it will be easy to show, by reference 
to many operations on a large sca*le,that the cost of mining and washing 
a cubic yard oi gravel may be brought ,0 exceedingly low figjfes, but it
8 alm0St ,|mpoSS,ble 10 say what it should contain to be remunerative as 

so many elements and conditions enter into the calculations.
I he pnce of water sold to miners in Califo 

varies from rnia for hydraulic mining
-O to ao cents per inch per 24 hours, and this item 

a ways influence the result, as it is the main one, but at the same time 
the actual cost of water to the ditch owner is not more than from 2 to 5 
cents per mch, so that the ditch owners can afford to work gravel on 
heir °wn account thatwould not yield more than , or 2 cents per cubic

fo H h°nSL ng ° C0nditi0ns’ such as srade for Sluices and dump 
for debris being reasonably favorable. P

It is hoped that this brief sketch, which deals only with the princi- 
ples employed and not with their individual application, will gfve an 
mtelhgent 'dea 0f hydraulic mining, which promises to become an im- 
portant industry in British Columbia.
tails o!ad lthe Gen‘lemen' 1 W°Uld will'ngly enter more into de- 

of working and equipment of deep gravel drift and hydraulic mines
thank you for your patience and attention, and hope to have the ■ 

pleasure of meetmg your Association at sorae future time

must
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“CHARCOAL; ItS BEARING ON THE UTILIZATION OF
OUR FORESTS.”

By Mr. T. J. Dkummond, Montreal.

In askmg the alten,ion of a Mining Association to a paper on a 
forest produet, I think perhaps it is best at the outse, to retnind you tha, 
as, so far, charcoal is the only known fuel natural to this province for the 
smeltmg of tron ore, th.s tmportant produet of the mine must be governed 
by the produet of the forest. If we 
if we cannot see

cannot produce cheap charcoal, and 
a supply ahead, then any attempt to establish an iron 

mdustry m th.s provinoe, on anything like an extensive scale, would mean 
atlure. The tmportance of this question of the produetion of charcoal 

and US encouragement, and the conservation of woodsfor its manufaeture 
therefore, cannot well be over-estimated. Canadians have truly a mag- 
mficent national asset in their förests, and everycareand thought should 
be given to the question of how il may be utilized.

It will be unnecessary for me to dilate on the forests of the Domin
ion^ While the vanety of trees is not as great, still the area under tim ber 
in Canada is certainly equal to tha, of the United States, and the woods 
are useful and valuable. In our own province there are probably 
more than fifty or sixty species, but they have already yielded a large 
revenue to the country, and with proper care they »ill cominue to do so 
or generations to come. In faet, with a climate like ours, our supply 

should be unending, as it is in every „ay favorable ,o the growth of 
forests, and ifa proper system of cutting is followed and due care given 
by the Government, through a system of inspection, new forests will 
spring up to replace the timber removed, where the'land 
agricultural or other purposes. To 

' them to the

not

is not put to 
preserve these forests, and to utilize 

best advantage to the country, should be both a national 
provincial care, and, if necessary, vast distriets should be set aside

and reserved for this purpose, over which the Government should exercise 
full control.

and

We have forest wealth now, and so, as I have said, what 
consider is how we

we must
utilize this to the best advantage to the nation.

:EBti



Charcoal: /is Bear ing on our Porests
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In considermg this, ,t seems to me that, as in the case of private assets, 
we mns, cons.dcr each class of wood separately, and try and find out in
What "3y t!,=Se"°0ds can be utili“d so as to return the grea.es, benefi, 
m cash and labor, and m my opinion we should not be content to be 
s.mply hewers of wood," and allow others to reap the benefits derivable 
from the labor that may be employed in bringing any of our woo3s ,o a 
higher State of finish and value, but should en 
otherwise the manufacture within 
the variety of our woods may be suitable for.

If we are

F

courage by legislation and 
boundaries of whatever artidesour own

to advance in wealth and population, if 
nation, we must be able to offer fair work and fair wages, and to do this 
we must develop our natural resources, more especially in those direc- 
hons that require the greatest amount of labor. When we have labor 
and the producng power of the earth working togelher, whether in agri- 
culture, mining, or the utihzing of our forests, we are doing this, and the ' 
higher the point to which

i we are to build a
i

I

we can bring the earth’s product, with the 
consequent mcrpase of value through extra labor expended 
own boundaries, the better for within our
, , . . country. So, I reason, that if instead

of shippmg our lorest Products in practically a raw sta.e, we can carry 
the process of finishing to a higher s.age, .hen our förests will of a 
necessity yield tis so much greater benefit. To a very large extent the 
value of a forest tree is the value received for the labor expended in 
hewing It into square timber, sawing it into boards, 
artide of furniture, and it stands to reason that'the tree that was by 
Canadian labor transformed into furniture, has yielded more than its 
fellow that was exported in the form of square timber, ör tha, a spruce 

shipped in the form of paper yields more than if i, had lef, Canada 
in the form of sawn logs or even pulp. As with our soft, 
woods, so with the unmerchantable or hard woods. If 
woods to clear the land, it means dead loss, or if 
domestic fuel, the return is small, and if we 
export the charcoal

our

or turning it into an

or merchantable 
we burn these

we use them for
turn them into charcoal and 

m that shape, the value to the country will not be 
very great, but if we use those woods in such a manner as to develop 
an mdustry that must otherwise be non-existent, then we have obtained 
somethmg worth while, and so I hold that by burning into charcoal 
using that fuel for the smelting of iron, the value of the 
the country becomes the value of the

!

and
cord of wood to 

labor expended in producing the

%
'
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‘""i' T bfeC°meS P°ssible’ ,he" » p takes from two to two and 
one-half cords of wood t-, obtain sufficient charcoal

.'rh°n’ S? “km“S‘ bC P‘ain that a cord of wood utilized in this way t,ring,
tfromt r C°n<eqUCnt °" ™Sing thu 0re- «"*■ *.,and smelting! 

y m f ‘° $9 per cord' “Wriing to the class of ore smelted and 
wood med. In making this statement, , am, ofcourse, deaiing princb 
pally w„h our Province of Quebec, where the /ondi.ions 
without charcoal 
and where, with

amount

to produce a ton of

are such that
an iron mdustry cannot be commercially established, 

proper attention, consideration, protection and encour- 
agemen towards .hekrtilization of what are known as unmerchantable 
and waste woods, msuring a long and regular supply of charcoal, a char
coal tron mdustry can be developed as great and as important to the 

*■

Now that I have given in a general way my ideas as to the utiliza- » 
t on of our forests, and the bearing those forests have on the iron indu/
‘Z t ,,S pr°V,nCe’ 1 ™ few words as possible, explain the

tfferent systems of manufacture of charcoal generally followed, giving 
part,cularly the practtce adopted at the Works with which I am identified 

In cutting wood for pit burning, the custom in Sweden is to cut the 
logs m about 9-foot lengths, but in our own experience we have found it 
better to dut to shorter lengths for reasons hereafter given.

For kiln burning, the general practice in the United States is 
to 4-foot lengths, Formerly the cutting to lengths as well as the felling 
was done wtth the axe, but latterly the saw has been brought into general 
use, with a vtew not only to quicker work, but to prevent waste. The 
value of the saw in cutting the cordwood to length is considerable, for 

e axe-chips represenl a very material loss. The axe seldom makes a 
cut at an angle less than 45 degrees, so that in practice as much wood 
,s cut away as remains in the two adjacent points, and the loss of 
in cutting to 4-foot lengths with the axe amounts to 
per cent., according to the size of wood

to cut

:

chips 
fully from 8 to 10

cut.



i

Ckarcoal: Its Bearing on our Forests.
>93be

In the Province of Québec, when 
industry, we found that the we first took up the charcoal iron

- --=4r2 :.rrxtrr ",rtarS==*---H5-

find that not only do we eflect economy for reasons IL ,

saw-betier z ::"

rÄ r s rcrrnis t- - 
si::f p“;:;;tc th;:kh':; tried on'1 ^:success, although perhap,^

economical than it has so far proven to be. m°r<i

kiln burning.

e,
y-

d

=,
h , and we
d
i-
t

“beCThne"yfe;h°f|k;!nS:re fnerally USed’-the “rectangular" 
oee hive. The latter has been found to be the

has practically superseded the “ rectangular ” kiln T„ 
ience the “rectangular” kifcs h,„. 0Ur own e*Per-

experience and

and the 
most satisfactory, and

. that they also require

»™«h rrr*t ” “
—"h“ ££ -

hen in operation, it is necessary that the burner watnh .a „
tangular ” kilns very c.osely, owing tolhere being a rl er .llityTo

burn down ,o the centre than in the “ t>ee-hive” Wns ,he o m n L
latter g.ving solidi,y, while the action of expansion and contract! fr™
heat and co.d . not so great, and the “bee-hive” kiln is therefore easier

and

■3
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reasons the coal produced in the “ bee-

*94

• to keep air-tight, and for these 
hive ” is inore uniform.
. • Apart from the question of coal, the “ bee-hive " kiln is much easier
° H P lni.vePa'r,aS * iS n0t necessary to haveany wood frames or 

b.nd,ng The wood can a,so be handled somewhat cheaper and faster 
the bee-hive than m the » rectangular," and owing to their greater 

itab I ty to Strammg from expansion and eontraction already referred to 
t e rectangular" k.lns require about two or three days longer to cool,' 
and therefore cannot be turned over ” as often as the ■■ bee-hive " and 
for general results the latter has been found to be the most suitable.

PRINCIPLE OF MANUFACTURINU IN KILNS.

our rectangular k.lns, an opening is left from the front door 
to the centre of the k,In. This is made by piling the cordwood in such 

a manner thata canal ofsay ,2 inches square is left in the middleof the 
kiln leading from the door to the 
work is built, known as a “ 
all sides of

centre. At this point a sort of crib- 
chimney," leading to the top of the kiln. On 

this dry wood (or brands) is piled so as to fire easily A 
small quantity of split brands is then placed in the hole in the centre 

,e wood on all stdes ,s ranked in the same manrieras cordwood and is
Tlat a'dS^ af P°S A,0ng the t0p 0f the kiln the -igh-er wood 
.S la d, and th.s for two reasons. First, it is easier to handle; and sec-

‘"t W,1‘"" thr°U«h il 9^‘han through the heavytimber 
»htch ts ieft m the centre of the kiln. Then a fair quantity of light 
wood or brands) ts placed along the bottom and at the ends. 
the kiln is closed and ready for firing, the top door is opened and a 
piece of otly waste is mserted by means of a long pole to the centre of 
the chimney. 1 he draft to the top of the kiln carries the fire upward 
and along the top, and once fairly started, the top door is closed and the 
air is allowed to draw down to the lower

1

When

v
i

vents, three rows of which
open around the base of the kiln. These 
burner in such vents are operated by the 
... ^ , 3 ma'mer as t0 draw the heat from point to point of the
kiln, and thus to cook” the whole mass. The direction and force of 
the wmd have a large bearing on the manipulating of the heat, and will 
drive ,t from one side of the kiln lo the other.-hence the holes have to 
be dosed and the windward side pro,ec,ed to prevent combustion, as 
otherwise the wood would become over-heated and be reduced to ashes.

I
• c v/ v1
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lhC C°ndmon 0f thecoal in kiln when approaching thc fmishing 
pomt ,s generally determined by the color of the smoke, and sometime! 
by the tnsertion of an iron rod at various points toascertain by “ feeli„R »
:eh:0:;dd;:°n of ,he wood °r coai-This ,a,ter m°de * °4 <«»ioni

Bce-hive Kilns.—The same mode of piling and firing applies to the 
bee-hive kdns as descnbed in regard to the “rcctangular." The fire 

ts started at the bottom and allowed to burn upwards. Once fairly 
started among the light or dry wood, the kilh is closed, and as the gases 
escape from the wood they practically supply sufficient heat to “ cook " 

the entire mass. Care must be taken at all times to

>,

I,
j

pre ven t t oo great asupply of air to the kiln, and thus cause combustion
The properly cooked kiln should contain only the ashes made by 

he wood that surrounds the “chimney" with a little from the dry 0r 
light wood onthe top, the combustion of which bas supplied sufficient 
fuel to heat the mass and cause the drying and evaporation of water and
gas in the whole.

What a charcoal burner must keep before him all the 
the wood is to be “ cooked ” time is, that—»;r,rt: ,i“-* - ^
the kiln or the “ chimney ” or 
of a small

must be introduced into 
canal leading to it, or by the combustion 

quantity of light or dry wood on top to “cook" the whole 
hght wood, of course, will be consumed, but in the 

time it should have imparted sufficient 
water and the lighter gases.

The burning of charcoal is more or less a process which distils or 
throws out the undestrable gas, leaving the mass of wood charred to the 
centre. If this could be carried out to perfection, the coal should be 
solid without a ny breaks or cracks or tendency to fall to pieces

Both our “bee-hive "and “ rcctangular “ kilns have a capacity of 
about 55 cords, and they generally take from ten to fourteen hoursto 
charge, accordmg to the class of wood handled, and from five to six days 
to burn, which ,s again largely governed by the class of wood The 

bee-hive ' kilns take about eight days to cool and ptn he easily 
discharged in one day. The “ rcctangular ” kilns generally take 
three days longer to cool, owing to thcir being 
sion and contraction. In our kiln work

mass. The
mean-

heat to the rest to draw off the

two or
more affected by expan- 

we use cord-wood all the way
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from a limb of 2^ inches in diameter up to the trunk of the heaviest 
tree that is too soiid or knotty to be split with the ase, so that in our 
practice thcre is practically no Waste wood, as we use tops, lops and 
everything.

THE MANUFACTURE OF COAL IN PITS OR MEII.ERS.

In Sweden the coal is very largcly manufactured in pits, and this 
has heen carried on on quite a large scale also in the United States. 
One advantage of the pit sjtstem is that farmers and others can do coal 
burntng on their own lands and obtain the results of> the lahor, and at 
the same time the cost of 
forty bushels of charcoal

transportation is naturally greatly lessened, as 
be transported for considerably less than a 

cord of wood, of which it is an average equivalent. In general results 
throughout the United States it would that the quantityof coal per 
cord obtained by pit-burning has not heen equal tothequantityobtained 

thc kllns- The gtneral average seems to be about 35 bushels per 
cord from pit-burning as against about 40 bushels from the kilns. In 
my opinion, this is very largcly due to lack of care or knowledgc on the 
part of the pit-burner, as with the same care and attention, and with a 
thorough kqowledgc of the work, there does 
and valid

I

1rti
not seem to be a ny good 

‘ason why the results as to quantity should not be about 
equal Apart from this, however, in our own experience of pit-burning, 
the coal produced was of a better quality than that obtained in the kilns, 
(<>., where thé tjälrk was well done). We found the coal dense and 
close, and practically solid to the centre, and this class of coal develops 
at least 15 to 20 per cent. more gas than the ordinary coal obtained in 
kiln practice. It will not as rapidly, and gives a greater and 

enduring heat, and has proVbd itself as economical
consume

more even where an
equal quantity per cord was not obtained, as compared with kiln practice.

In manufacturing coal in pits, the process of firing is practically the 
säme as that practised in kilns, a canal being made to the centre in 
which to.insert the lire, and a “chimney ” built to the top along which 
light wood (or brands) is placed.

The whole is then covered with eight or ten inches of evergreen 
branches, leaves, and sand or earth. After the fire is thoroughly started, 
the top or the centre over the chimney will fall in, owing to the tolai 

consumption of the wood at that point, and a supply of hard wood is
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kept on hand, which is driven into this holest as soon as the covering
shows a tendency to falj in. After it is thoroughly re-filled, a fresh 
ing is put on, then vents are opened along the sides towards the base 
The condition of the coal inside is ascertained by feeling with 
rod, and as the burner finds it at any point properly “ cooked ” he 
open it and withdraw a portion of the coal, covering the balance rapidly 
and carefully again in the same manner as at first. This process is kepf 

"tip until he knows by the color of the smoke and by the inserting of his 
“ try rod ” that the whole is properly “ cooked.” It is all then carefully 
covered in and allowed to cool and die out.

cover
d

an iron

is
i.
tl
It

This mode of burning coal requires vety careful and constant 
watching, owing to the liability to lire. As I have already said, the 
practice in Sweden is to use wood for pit purposes in 9 or to-foot lengthsi 
and when we look up the question of getting the farmers and others in 
our district to make coal in this manner, we had them follow the usual 
Swedish ^process in cutting, hut from various reasons, principally owing 
to the density of

å

i

woods, the burning of shorter lengths has proved 
more satisfatory, and our best results have heen obtained front wood 
in 4 or 5-foot lengths, and a portion of it split, and also by using smaller 
pits.I

The pits which we first operated contained as ntuch as 47 to 50 
cords, but the results were unsatisfaetory, the process proving too slow 
and too many brands being made. The coal obtained, however, 
fairly good. Our burners then resorted to smaller pits containing from 
20 to 25 cords of 4-foot wood. Tltese burned faster and gave better coal. 
Where our men had had expcricnce in the work, the coal was clean and 
solid, and as pointed out, gave better results in the furnace than ordinary 
kiln coal.

I11 pit and kiln practice, we have used the following woodsMaple, 
bireh, beech, soft maple, white bireh, tamarac, hemlock, balsam,—and in 
point of value they can ne reckoned in the order named. Our principal 
consumption has been in maple, bireh and beech, with which our dis 
trict abounds. In practice, in kilns and in pits both, we have foutid it 
possible to use 25 to 30 per cent. of soft wood, but for furnace purposes 
we prefer not to go above that as the coal made from the softer woods is 
more friable and will not carry a heavy burden of ore.
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RET0RT5.

In the United States attempts have bcen made to manufacture
the h r!t0rtS’,°r C'0Sed Vessels’ 'P which the wood is placed, and 
the charrmg done by external heat. In a report on this system, made

y a prominent expert, he mentions that one system is to erect a furnace 
nd supP'y ,t with a number of vertiea, cyhndrica, vesse.s, which 
andled w, h a crane. These vessels are filled with wood, tightly sealed 

i ted mto the furnace and connected by means of nozzles Jth conduits' 
leadtng o condensers. Af,er the fire has been main,ained 
ength of t,me to properly char the wood, the vessel is lifted out and

the reto ° I “S p,aCe in the f-nace. In this method
he retorts serve also as cooling vessels, but they must be handled, and

the outlets for gases mus, be disconnected and closed at eaeh change 
Another plan consists of a cylindrical retor, hung from trunnions 

over furnace. It ,s raised to a vertical position to receive the charge 
of wood, and reversed» to discharge the charcoal into the cooling vessel

* "*?re thC pr°CCSS 15 comP'eted- The difficulty of filling these retorts
and mamtaming them, makes this plan undesirable

A system largely employed in North Pennsylvania and South New

zontal 3 “T °f CylindriCal VCSSe,S Set PeV»anently in a hori-
ontal pos,hon over furnaces. These retorts are fil.Jd with wood either

thrown m or tn ,mproved retorts, placed in a crib which has been 
prevtouslyloaded. When the carbonization has proceeded sufficiently,
the oa, ,s withdrawn mto a cooling tank, which is hermetically sealed 
unttl such htne when the danger of the mass taking fire is greatly rJ 
duced. Other forms have also been followed, but as far as I can 
tam noneof them have ever proved commercially successful, and the 
old-fashtoned k,In and pit system still seems to be, for general charcoal 
purposes the economical, and, in fact, the only systems by which ch 
can be successfully manufactured for general 
least for the manufacttirc of iron.

charcoal

a sufficient

ascer- l|

arcoal 
purposes, or atcommercial

BY-PRODUCTS.

Of late years considerablc attention has been given to by-products 
obtatnable m the manufacture of charcoal, and it has been found that 
wtth a Chemical plant attached to a battery of kilns, that every cord of 
wood. can be so handled that the exact weight that went into the

Mn

i

i
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will practicallybe taken out, when everything is taken into consideration. 
What by-products can bedrawn from a charcoal kiln would be too 
erous to eilumerate here. In fact there seems to be very little that 
not be extracted from the wood in thisway, but for commercial purposes 
the principal by-products, and those to which most of the companies 
using a Chemical plant have given their altention, is the production of 
wood alcohol and acetate of lime, and .those have bgen found to be, I 
believegprofitable, and it is very prohable that within a very short time 
every battery of kilns will have its Chemical plant adjoining, and the 
smoke that is now wasted will be drawn down and distilled, so that

'99

num-
1

nothing will be lost. When this is done, the value to the country of a 
, cord of wood will naturally be largely increased.

Now that I have roughly outlined the systems followed in the ‘mak- 
ing of charcoal, I must ask your permission to touch on the value to the 
country, and to this province in particular, of charcoal making, and the 
principal industry eonnected witlr it, and on the difficulties in the way of 
its development, and to ask your consideration and assistance towards 
overcoming .those difficulties and developing the “ charcoal Industries.”

COLONIZATION.

In colonizing our wooded lands, the value of the charcoal industry 
wdl be readily seen. Heretofore, and witlr good reason, the settler looked 
upon the wood on his lands (from which, as a general thing, the lumber- 

had removed the merchantable timber) as a detriment, and he (the 
settler) had very little to hope for until he had made 
ing, and put in seed for his firsl crop. If he was within 
miles of railway communication, it nright be possible for him to sell a 
certain amount of selcctud wood to cord-wood merchants. Theydid 
take the run of the forest, nor would tlrey acccpt branches or knotty 
sticks, or anythfng of that kind, so that at the outside he could very 
aflbrd to team the wood more than a mile or two, and even then, owing 
largely to the amount of waste, his remuneration was small. With a 
charcoal iron industry in the district, all this is changed, and the settler 

taking up^a piece of wooded land linds ready at his hand a crop that 
will yield good returns front the day he first swings an axe, whether he 
delivers his wood at kilns for burning, or at the nearest raihvay station in 
the form of cordwood, or whether he burns it himself. he can utilize

a respectable clear- 
one or two

\
not

seldom
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Äznrtx-serhr-»?
« -..... ii. ,':r:r r'1; i -■
year round ,f he desires, or during his slack sc,™ „ , the
whether he makes Cordwood or coal. ’ " Cam g0°d Wages

When I speak of" the im 
pits heing able to utilize 
think you

portance of the fact of charcoal kilns or 
tpps and branches and knotty pieces, 

will understand how very important this is 
1 say that as an actual

etc., I
r , t0 the settler when

felled is fi/f m r,6 aVCrage f°reStS’ on'y a!>°“‘ one-third

SEäHES 
SpSEEESSFparison with the making of wood for charcoal 
there is this hurning of refuse, and I think 
danger.in that is.

of the wood

com-
purposes. Then, too, 

. you will understand whal the

fires have certainly been instrumental in 
anything else we know of.

means
settlers’ “clcaring-up ” 

causing more forest fires than

and knowing it to be an 
he becomes

was formerly 
to the settler, and he rcalizes it 

assurance of abundant and remur,erative labor 
caretaker of our forests instead of a danger, for with good

cause

Where wood can only be sold

farther back than say two miles from the rail 
forward to obtaini „„ ... way linei >f he was looking

ng anything remunerative for the wood
he cut, hut

v

S 2,
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where charcoal iron Industries exist the better average price obtained 
allows of his teaming his wood greater distances, and if he bums into . 
charcoal he can afford to transport that material

VALUE TO THE FARMER.

201

even farther. c
he value of the charcoal industry to the farmers of the district is 

of course the same, to a large extent, as that derived by the new settler.’ < 
Durmg slack seasons they can make wood and coal on their own lands 
at remunerative figures, or they can arrange to work on adjacent lands, 
and use their horses during the winter months for teaming their own 
wood or coal or that of neighbors, and where they are not desirous of 
working on their own lands they and their sons can find work in 
tractors’ camps, either felling, or teaming, or burning,

The charcoal iron industry is essentially 
affords, both from coal and

con-

farmeds industry, and 
ore, steady and remunerative labor from

one end of the year to the other, if necessary, and certainly in all slack 
J ,merS haVe’ unfortumtely. “ good many slack seasons, and I thmk ,t ,s largely due to this fact that farming has not been as 

profitable as ,t m.ght be. There are so many months in the year when 
here is nothing for the farmer to do and he has to live during those on 
he results of the other months Now, if he is an industrious man, and 

there is a charcoal iron industry in the district, he can fill in every day 
of h.s off seasons. As I have said, in winter he can fell wood, burn 
charcoal, and team either on his own or neighboring lands, and in early 
spring-time, if he has confined himself to cutting wood during the win- 
ter, he can burn his coal then, and in the summer-time from seed-time 

find employment in the ore-fields raising ore and 
teaming; and ,n our St. Maurice district he can, in most cases, make 
and wash ore on h,s own land, and the result in that district is that both 
settlers and farmers are prosperous, and reports which we have recelved 

irect from the farmers themselves and from the curés of the district 
to show that since the establishment of our works in the St. Maurice 
districtthe agriculturists have reaped large and lasting benefits. They 

. have obtained plenty of remunerative labor during off seasons, and a 
good märket for whatever produce they have raised on their farms

Ihe Province of Quebec, as I think was vcry well pointed out in a 
paper last year, has every natural requirement for the production q(

to Harvest he

g°
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eharcoal pig iron, and the value of such\ 
the Dominion must be fully recogffized 
ore, and while we have neither coal 
hard and untncrchantable or 
for the establishment of

an industry to the province and 
kl every one. We have the iron

nor natural gas, we have plenty of 
Waste woods, ahd this fact makes it possible 

an iron industry of the greatest value, and I 
no reason why such an industry should notXe carried to a successful 

' ’ as “ has been Sweden llntl the United Vtes. What is wanted
however, is the assurance of an adequate supply Xharcoal, both for the 

present and the future. To do this 
Government to conserve certain woods 
industry can he established 
done is a

steps must be taken by 
or portions of forests so that this

■....... i.-

0,1 a Permanent basis. How this can he 
question that will have to be carefully thought out, Imt if it is 

done the value to Canada will he great. If it is not, then we will have 
wasted a very large portion of our forest wealth, for that is was.ed which 
isnot used to the best advantage, and I hold that more profit can be 
denved from our unmerchantable and Waste woods by utilizing 
and conserving .hem to the development of the eharcoal iron industry 
than many o,her way. If this is done the establishment of the industry *
,S P0S;,b"; and certain - if “ is "Ot, then it can only be carried on in a 
very desultory way.

One of the principal diffieulties that
ishment of the eharcoal industry in some of the distriets is the fact of 

large traets of land being held by limit-holders. Limit rights were 
originally mtended to conveyan area valued for its m,erchantahle timber 
a one, yet the lumt-holders, even in cases where the merchantable tim
ber has been removed, still retain possession and control, with the 
that the hard and unmerchantable wood 
way by which these woods

result
cannot be utilized. The only 

can he diverted is by aetual settlement, and, 
great many cases, the land may not be suitable for agrieultural 

to exist, is praetieally inac-

:

I purposes, the wood, if these conditions 
cessible.

Another great diffieulty is the lack of knowledge in 
coal burning. Of course, so far as kiln praetice is concerned, 
be read.ly obtamed or educated to good praetice, but for pit burning it
15 nec. that a much hroader system of education than could be 
camed on by a private enterprise should be adopted, as a knowledge of

the ZmZl: or thc grcatest vaiue to °ur sett,ers and in

regard to char
men can

"
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ones,
and overcome hy our Govern-

1
In Sweden there are national schools 4 charcoal burning 

ave doneand are doing good work in traiding men and spreading 
mformanon throughout the country as to the Lt economical systems 

or makmg charcoal, especially in pits. Both\he Dominion and the 
lrov ncal Governments should follow this example and disseminate 
uscful information on the subject among agriculturalists, especially in'the 
wooded distncts and where charcoal consuming Industries have been or * 

n be estabhshed. This should be done by lectures, papers, and in

, / ^ manncr' rhe I,ractice. especially of pit-hurning, should 
be taught m our agncultural institutions, and certainly no mining school 
should be without a course in charcoal burning, and when development 

omes, as ,t surely should come in a land of wood and iron, national 
nt la he established, as in Sweden. Our Governments have

‘ "gC S7S m th'S Way on dairX Practice, and we all know that the * 
results have been profitable and satisfactory, and I believe that if the 
ame course ,s adopted m regard tocharcoal-making, which is . 

g^pracfcallyadomesuc industry, the results will bealsoto the

which

a farmer’s 
national

Steps should also be taken to prevent the locking up by speculators 
or others, of woods suitable for charcoal 
exists, as in the 
changes in the present laws if 

of the limits, a ny value

purposes, and where this evil 
I have referred to, it shouldcases be overcome by just 

necessary. I do not believe that, in the 
was considered or paid for, nor was it 

0 convey 10 th= hmit-holders the unmerchantable woods for 
wh.ch lumbermen and others purchasing these limits have no use. This 
■s proven by the fact, I consider, that at all times the Government h 
reserved the nght to sett.ers taking up any portion of the land, the only 
reservation in^vor of the limit-holder being in regard to the merchant
St underWal'lCh he " giVe” * Ume ‘° remOTe' 1 '»erefore hold 
that under all crcumstances, and especially where the lands are not
suitable for agncultural purposes, and the unmerchantable wood cannot
bc reahaed on through thesettlcr, the Government should have the right

case 
intended
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When an enterprise that requires this fuel can be started in any 
distnct, it should be especialiy encouraged by the setting aside of wood- 
lands to msure a continued supply, and by assistance in teaching the 
principles of “burning’’ to the inhabitants of the districts, and by re- 
bating of Stumpage dues where the wood is used for charcoal purposes 
and encouragement given in every practica! manner within the powers 
ot the Dominion or Provincial Governments.

The industry is, and must always be, if successful, 
mer’s, and a people’s home industry, and for this 
deserving of national support and

a settler’s, a far- 
reason it is especialiy

encouragement.
Our farmers should be taught and enabled to use to their own and 

the nat,on’s profit everything the land has to give, and here are mighty 
crops wastmg, burning and rotting, that properly used might, here in 
Lanada, and especialiy in pur own 
Sweden, the mainstay of a nation.

Mr. President and gentlemen,-This is a “ burning * question. Let 
us hope it w 111 not remain a “ burning shame,” but in the 
become a “burning”

Province of Quehec, be made, as in
■v

near futurc
success.

MINING AS AN INVESTMENT.

By Robert C. Adams, Momreal.

If one wishes to give a capitalist cold shivers, he can usually pro
duce the effect by requesting him to invest in a mine ; or if he desires to 
descend to the depths of humiliation he can get there speedily by talting ' 
to heart the scorn and contempt which, by Word or look, often mcet the 
sohcitation to risk money in digging. Vet we learn from the last U S 
census that over one thousand million dollars is invested in the country 
m securing the earth’s products from beneath its surface. The exact 
figures are $1,284,911,405. Such an outlay would not be made unless 
it aflbrded a considerable aniount of profit 
is therefore safe to

to some of the workers. it 
assume that the mineral producing industries are 

profitable, though whether they are so on the average is a matter 
f»r question. Especialiy does this doubt pertain to the mining of pre- 
Cious metals, which, in many instances, gives bonanza. but in

often

more cases ,

■
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yields borasca. A statement of some of the facts and figures relating to 
the gold, silver and copper mincs of the United States will enable 
form some conclusions as to the pecuniary results of mining operations.

The Engineering and Mining Journal publishes a list of 144 divi
dend paying mines and 149 non-dividend paying mines. 
have never paid a dividend, and some of the former have not paid a 
dividend since 1870.

us to

The la t ter

Of the dividend paying mines 51 have paid over a million 
dollars, and 25 of these have paid more than their Capital stock. Of 
the 51 only 27 have paid dividends since 1891. Only 13 of these have 
paid more than their nominal Capital, and only three companies that 
have paid a total of less than a million and have paid dividends in the 
last three years, have paid more than their Capital.

1 he 144,dividend paying mines%■: are capitalized af a total of $643,- 
000,000. If 25 cents on the dollar has heen paid infthis wstpld give of 
cash paid $161,000,000. Assessments have heen levied to the amount 
of $53,000,000, making total cash paid in $214,000,000 ■ the total of the 
dividends paid is $241,000,000, so that the returns would be about 13% 
more than the principal. But if only 10% of the share Capital was paid 
in the profit would be over 100% on the investment beyond the repay- 
ment of capitai.

Taking the whole list of 293 mines the total Capital is $1,164,000,- 
000, and the total assessments $85,000,000 = $1,249,195,066. Total 
dividends are only 20% of this amount. If 25% of the Capital has heen 
paid the total dividends would be 60% of the outlay. If only 10% 
paid, 118% of the outlay would have been returned. 
authorities, whom I have consulted, tell me that probably not more than 

the dollar of the Capital has been paid in on the average 
When We consider the large number of mines that are abandoned 

before they are turned over to companies, and of the prospects that 
never become mines, but are spoiled in development, besides the great 
expenditure made in the unsuccessful search for minerals, weare forced 
to accept the common statement that more money is put into the ground 
than ever comes out of it, and that every dollar costs a dollar Indeed 
many assert that dollars, whether silver or gold, cost at least two dollars 
apiece, and Mr. del Mar has stated that every dollar secured from the 
Comstock lode has cost five dollars. It was often said there, as in other

I Some eminent

10 cents on
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less favored districts, “ It takes 
other.”

the product of one‘mine to work an-

t CAPITALIZATJON OF MINES.
Of Ihese 293 listed mines in the United States, 223 have a nominal 

capital of a mtllton dollars and over, and of Ihese 7o are capitalired a 
$ 0 000,000 and over. But the Capital stock gives no ideaof theamount 

ney actually pa,d in. It ,s customary in California to capitalize 
the compames at ten million dollars and sell the shares at 

the dollar, or even give them 
theni into the hands of people who will 

The U. S.

one cent or 
away anything, in fact, to get

ten cents on

pay assessments.
census of 1880 reports 140 mines whose 

u $1,019,111,250, but whose market nominal capital
cents nn Ih» ,1 II k wtlue is $85,641,222, or about r2
ti Le valLs ’ ^ above

The last U. S. census gives some important dat 
In 1889 the value of production of gold and silver 
The operating expenses were estimated at...

a :

■ $99,283,732
■ 63,451,>36

was. .

\Leaving a surplus of
..................................................... $35.832,596
$486,323,338, so that the profit was about 

. . But when the short lives of mines is
and the consequent deterioration of capital is taken into 

this showing must be regarded 
metals does not pay on the average.

Of 6,004 mines that are known, r,266 
ing, but non-productive; 1,610

The capital invested 

T'A% on the investment. 
ered consid-I account,

as proving that mining for the precious

were idle; 1,009 were work- 
producing less than $r,ooo ner 

annum, r.qoS were producing less than $,0,000 per annum ; 437 
producing less than $50,000 J/
$100,000

per annum ; 95 were producing less than 
per annum; to7 were producing less than $250, 

annum; 44 were producing less,than $500, 
producing over $500,000.

000 per 
per annum ; 28 were

SUCCESSFUL MINES.

Leading the list of the United States comes the Calumet and Hecla 

2™' * th " SharC Capit!“ °f $2’500’°00 and Paid assess-
in o"der th n?000’ n PaM ^ dividends $4=;85=,==o. Then come 
n °rder the °ntano s>lver mtne, Utah, with total dividends of $,3 ,7S .
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000; Granite Mountain, silver, Montana, $12,120,000; Quincey, 
Michigan, $7,070,000 ; Idaho, gold, California, $5,489,000; Homestake, 
gold, Dakota, $5,237,500; Eureka Consolidated, silver and gold, Nevada, 
$5.'12,500; Richmond, silver, Nevada, $4,359,887 ; Horn, silver, Utah, 
$4,930,000; the Tarnarack, Standard and Small Hopcs Consolidated 
liave paid over $3,000,000, and the Daly, Minnesota' Iron and Plumas 
Eureka, over $2,000,000.

California from 1848 to 188r produced $1, j 63,000,000 in gold and 
$15,000,000 in silver.

The yield of the Comstock I.ode in Nevada from 1860 to 1890 
$35°,00°,000, and $t3o,000,000 were paid in dividends. The bulk of 
this was produced during the fiist 15 years. The original purchasers of 
the Comstock paid $50 for three-fourths interest and bought the olher 
quarter for an old blind horse. One of the mines, the Virginia Consoli
dated, paid $42,930,000 in eight years, and the California paid $31,- 
320,000 in five years. The original discoverers, as usual, got no benefit. 
This summer a car-load of ore from the Mollie Gibson mine at Aspen, 
Colorado, yielded 20,000 ounces of silver to the ton, or 85 per cent.; 
möre than four-fifths solid silver.

copper,

\

Did time perniit, similar stories could be told of mines in Australia 
and South Africa. An expert sent out by the Rothschilds to Witwaters- 
rand, reports that one 
and one of the

billion dollars in gold is available in that district, 
newly discovered mines in Coolgardie, Australia, is re

ported sold for .£250,000.
Australia, in 1852, produced $79,200,000 in gold, and in 1853, 

$50,400,000. Two gold nuggets were found, worth $42,000 and $48,- 
000. In California single nuggets have been found worth 
$30,000. One claim on Carson Hill had

up to
a vein from which gold 

chiselled out in big chunks, one weighing 112 pounds, a single blast 
gave $1:0,000, and the yield in two years was $2,000,000. Many miners 
working single-handed, washed out from $100 to $1,000 a day. 
sailors on Murderer’s Creek got ti pounds daily, and $2,700 has been 

pan. The Doran Mine in South Carolina yielded 
$300,000 from a space 300 feet long by 12 feet and 15 feet, the exeava- 
tion of which should nbt have cost $20,000.

Canada is not wittoout its stories of bonanzas.

Three

washed from one

The early history of 
the Cariboo and Fraser River Districts in British Columbia abounds in
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stor.es of sudden fortunes; and the great hydraulic operations 
progress produce results that prdmise yields in single workings of $,,ooc 
a day. I he greatest yearly gold production of British Columbia was 
$3.^3.563 m 1863, but this had declined to $399,525 in ,892. The 
higbest average earnings per man in one year were $1,223 in 1875. The 
earmngs for 1892 were $298 per man employed, or about $1 per day.

In Nova Scotia there have been some brilliant successes in gold 
mming, and a steadily productive and fairly remunerative industry is 
bemg carried on. The yield of gold for ,892 was 2,,080 ounces, and 
the yield for nme monlhs in.,893 was ,3,030 ounces, represeming 97,47, 

„ days labor’ or an avera8e of nearly $3 per day per man employed. The 
total yield of gold was about $10 per ton of rock crushed.

In the Chaudiere District of the Province of Quebec there have 
been some remarkable finds of gold in the streams, and if titles could be 
made clear and proper methods employed 
realized.

now in

large fortunes might be

The story of Silver Islet gives the greatest romance of Canadian 
m.nmg. Phe or.gmal owners became discouraged and sold it for a 
moderate sum to United States capitalists.
velopment on a large scale and were rewarded by striking extensive 
depos.ts of ore that were often almost solid silver, and for a time yielded 
an immense revenue.

In Hastings County, Ontario, there are gold bearing rocks that 
destined to realize fortunes to investors when the Chemical secret is dis- 
covered as to a means of overcoming the effect of arsenic in the amalga- 
mation of ores. 6

These prosecuted the de-

are

The nickel mmes of Sudbury produced, in 1892, 2,413,7,7 pounds 
of nickel and 2,203,795 pounds of copper, and one of the companies is 
paymg a dividend of 8% per annum on a Capital of $2,500,000.

SPECULATION.

As good an illustration 
in mining shares is furnished

be had of the chances of investment 
_ by the history of the dealings on the San

Francisco Stock Exchange. “Crown Point," in November, ,870, sold 
at $3 per share. On favorable reports it a^vanced 
mining shares rose in proportion and all California went wild. 
the crash came,

as can

to $1,800. Other 
In 1872

and silver stocks declined $60,000,000 in ten days. A
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friend of mine who could have sold out his Holdings for $800,000, but 
who was determined to become a raillionaire, jended $60,000 in debt, 
with a lawsuit on his hands.

Ill 1872 Virginia Consolidated began paying dividends of $300, 
monthly. An expert said there was $1,500,000,000 in sigln in the two 
mines, Virginia Consolidated and California.
$780 and were, maintained with 
ti me.

Shares rose from $4 to 
some fluctuations for a considcrable 

I11 1875 Virginia Consolidated prnduced $15,000,000 in seven 
months. Then came a decrease in production and Comstock values 
sank $100,000,000. The liank of California failcd, and RalstoiVs body 
was föund in tlie sea. In January, 1875, the market value of Comstock 
shares was $300,000,000. In the spring of 1885 it was $2,000,000; in 
the autunin it rose to $70,000,000, and in 1890 it was $6,000,000. Stock 
that sold for $700 in 1875 sold for 25 cents in 1885. During the excited 
dealing in shares in 1872 
and two otilers 10 millions each.

1

1 ■

made 25 millions, another 20 millions,one man

Placer l^nd hydraulic mining is receiving much attflntion.
After the first. outlay is made the average cost of washing 
gravel hy hydriplic process is 3 to 10 cents, whereas the cost of mining 
and milling the inöst favorable free-milling gold is $t to $2 per ton and 
is often nearer $jx; and the mining and treatment of silver ores some- 
tinies runs up to $too a ton, and is seldom under $20. The first outlay 
for hydraulic mining is usually heavy, and the cost of 154 ditches in 
California was an average of $70,000 each, or $3,800 per mile.

As to the profits of mining in the present day, it should be said that 
there are numbers of small companies in California and other States that 
are paying from $1,000 to $40,000 a month. They are usually each 
controlled by a few people, who are looking for results from legitimate 
mining rather than from stock speculation, so there are 110 puffs in the 
papers, and one rarely hears of them. Probably the number of mining 
properties that are being worked by individuals or close corporations far 
exceeds those that are listed upon the stock exchanges.

No estimate can be made of the amount of money expended in 
prospecting and developing mineral properties, yet the money expended 
in thcse preliminary operations should be considered when reckoning up 
the profits of mining as a whole. There have been a thousand prospec- 
tors at one time ranging the mountains of the Kootenay district (B.C.),

one ton of

:

14

1
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and it is safe to say that more than a million dollars has been spent in 
the last three ycars inexploringand dcveloping the Slocan district alone, 
whereas the ore is1 only now beginning to go to market in appreciable 
quantities and no mine has yet repaid its outlay.

During the palmy days of California $60,000,000 were produced in 
one year. But 100,000 miners employed, and the average output 
was only $2 per day per man, while wages were $4 and $5 per day.

his shows that although many made fortunes, more made littlc or 
nothmg. Mining is a lottery witli a few immunse prizes, 
moderate gifts and a multitude of blanks. The losses in mining 
often dite to.other causcs than bad luck. Managers on the Comstoek 
built milis and reduced ores at a cost of $5 per ton, but‘chargcd the 
other shareholders $14, which was often as much as the ore produced. 
Law su,ts a,ld disputpsabout titles have been a fruitful sourceofthe loss 
of time and money. One laWsuit between the Ophir and Moscow mines 

the Comstoek lode cost $1,070,000. '
A great hmdrance to proiitable mining in Western Canada is the 

fart that while supplies can best be obtained from,the United States and 

( ls mainly in that country, the policy of the Can-
adian Government has. been to maintain the tariff on these supplies and 
to prevent the däyelopment of railway communication with the South.

The high rat&of wages in the West, $3.50 per day, and the exces- 
sive co5t of transportåtion are causes for many mining failures.

There are two classes of Irivestors in mines. The first class is 
composed of those who invest, lioping for profit from the sale of the pro- 
perty or its Products. The second class consists of speculators who buy 
mining shares for a rise. The investors in public companies in England 

usually of this second class, and most of the companies that c 
moted are organized for the purpose of gambling in the shares, 
promoters employ brokers to buy and sell shares

numerous

that the market for

are
are pro-

The
. the stock exchange

untd the outs.de public are attraeted. When the prices have been forced 
to a suitable point, or to where it is thought they will not go higher, the 
original holders unload their shares.

To those who wish to speculate in mining shares, this advice may 
be given : Select some company that has great names in the directorate 
and is under the management of some well-known, successful financial 
firm. Do not concern yourself too much about the merits of the mine
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for if you are an outsider you have no chance of learnio 
the valuc of the property. Contem yourself wiii, follow 
men who are good “ boomers ”

211

ngthetruth about 
ing the lead of

o i an^ wi'° have a strong interest in
whuopmgup theenterprisc. Consider that the probability is that

10ldetr Th 'T*”6 T0 Wi" eVemim"y ^ 3 dead lMS ‘o *e share. 
holders. Therefore, when the shares advance sufficiently* ,o afford a 
good profit, do not hold 
turn comes.

e,
le

ut

y-
too long, 1)UI sell out before the downward

J o those who wisli to 
the sake of dividends from 
niay be given

mvest in the legitimate mining industry for 
the operations, the following general rules

he property favör investment with men of whose trustworthiness 
have personal knowledge, or whose skill in mining has heen proved 

hen yon can -get ,n on the ground floor» with such men “take a«sr u*zr “h “ “u- --1 ■» - - *—

e
k

Avoid thee
I.
s you

3

some good practical prospecting miner who s ready toexptore in some district of good repute^gruh stak^hlm

‘ S PU‘ UP‘he m°ney f0r his exP="=es and go halves with him in his 
discoveries. You cannot expect to be able lo form

i

i
any accurate judg- 

'ti^orough 
see a

ment of the value of a m,mnK property un less you have a 
famiharity with the business. If you visit the 
hole in the ground and will know 
you did before

nnne you will onl
,, . .Jlore of i[s produetive capaci(y than
Your investment must be' made usually upon the hasis 

managers of the enterprise or the reports

no

of personal confidence in the 
of your professional ad visers

From the considcration of the faets 
mentioned, it may be assumed that 
profitable undertaking, that 
ever comes out of it.

and figures which have been 
mining on the average is not a very 

IS, more money is put into the ground than 
But manY enterprises pay fairiy well, and some of

hem payenormously. It is the chance of large profit and sudden ae- 
qmsition of great wealth that tempts me to invest. When a great strike 

mode, hundreds and thousands invest in the same neighborhood hop- 
mg for smular luck. 1 hese fortunate discoveries have been called “ the 

evil decoy ducks - as they draw many ,o the spot and often to th 
slaughter. It niust be admitted that 
of luck

mining success is olten 
bome of the largest properties have been a matter 

discovered by acci-
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dent or have become valuable by almost the last stroke of work before 
their proposed abandonment. Many of the discoveries have been made 
by unprofessional men, and the theories of skilled engineers 
been worthless. Miners say, “the mineral is where you find it and

have often
one

can see into the ground as far as another.” 
When we remember that it is said that only four or five men in a 

hundred succeed in commercial business, we must not be too exacting 
as to the record of success in mining. The men who gamble in stoeks 

lots probably loosc as largely in proportion as those whr# 
invest in mines and tliey lack the moral satisfaction of having promotetf 
production or employed labor. Public spirited men have every patriotic 
and philanthropic motive to invest in mining.

England owes her supremacy to her coal and iron mines. It was 
due rnainly to the desire to obtain the precious metals that America 
discovered, and the development of the Pacific slope and 
tion of the transcontinental railways is largely due to the mining indus- 
tries. Australia and South Africa have been opened up largely by 
miners. Fhe miner has also often discovered possibilities for the 
duction of agricultural wealth.

or corner

the construc-

pro-
A mine gives work directl^ and 

indirectly to a large number of people. The man who has lost 
in the actual working of mines can comfort himself with the 
that his effort has tended to the development of his

money 
assurance

country and has
benefitted hardy laborers. It has not, as is often said, been merely 
thrown into the ground.

The investment in railways is probably no more remunerative than 
the investment in developed mines, and offers fewer opportunities of 
brilliant success. Mining will always attract adventurous enterprise and 
as the tendency of the times is to conduct its operations upon a business 
basis, its hazards will be continually reduced.

It may be proper to ask, w(iy is it that so large a proportion of 
mining enterprises are unsuccessful ? The answer will be that 
tion to natural risks there is added a large element of human risk ; faith 
in nature cannot always be supplemented by faith in 
bad management, dishonesty, . extra vagance, often 
chances.

in add/

Ignorance, 
spoil favorable

The blind competition and vexatious opposition among rival 
enterprises sometimes ruins undertakings that by p spirit of co-operation 
and a reasonable combination might have been carried to

i
success. t
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fore Instead of the Present wasteful system of individual 
there should be larger enterprises by which 

operated co-operatively under one Central 
ablest engineers and practical busin 
be undertaken by the local

a J)r' RTn°nd in hiS rep°“ °" The Mines of the West, in ,869, in 

cntigjsm of the methods employed at the Comstock, so powerfully de-
cnbes the cause of inany mining failures, that his words are worth 

reproducmg. He says, “One great 
mining has not

operations, 
a whole district should be

lade

ften
management, composed of the 

ess men, or in some cases it might 
or general government.

one

n a
ting

vhé
cause of trouble is the fact that

And of this r ‘n Wh0k bee" Pr°fitable to, individual adventurers. 
And of this fact the Comstock Lode has furnished

Nearly $100,000,000 have been 

past nine years, yet the 
much.

ited

striking example. 
extracted from that one lode within the 

aggregate cost to owners has been almost as 
1 he reason IS Simple. Vnnecessary labor

tiönsTnJr °fm7wywasted in extravagant speculations and litiga-

ous ind H , Wh0le evil ,ies in the system of scattered, jeal-
OU , mdividual act.v.ty, which has destroyed, by dividing, the resources 
of the most magmficen, ore deposit in the world. Thirty-five or forty 

compan.es each owmng ,o to .,400 feet alongthe vein, and each almost 
thout exception, working its own ground independently; 40 superin- 

endents, 4° presidents, 40 secretaries, 40 boards of directors, all to be 

pplied with salar,es, or worse yet, with perquisites, or, worst of all 

0PP°rtun,t,es to speculate ; an army of lawyers and witnesses peri’ 
pate ,c experts, competing assayers, thousands of miners uniting to’keep 
up the rate of wage.s ; these things explain the heavy expenses of Com 

stock mining. Aside from this immense drain of money amouming To 
ao per cent. of the whole production, the labor actually performed has 
been, for want of umted action, often useless. There have been tunnels 
enough run by dififerent companies into the Comstock lode,lo make !f • 

put together, the whole length of the Sutro tunnel. HardljTne of thém 

is good for anything to-day. The Bullion Company, which has the

millton d 11 ^ thC ‘°de’ nCVer had any ore’ but bns spent more than

U« c KentuTT PrT"ng' "",i,e S°me neiShborin« -ines, like the 
fK tUCk’ bave been bonanza for long periods. Now this divi

sion 0 a vein which gives the rich chimney to one owner and the barren

Toth an° ’ ''S 1,01 C°ndUCivC ‘° economy- The result has been 
that both owners waste money. All the explorations in the barren mines

a

has been employed

lus

by

nd

of

nd

;ss

of

th
a:e,

>le

ral
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of the Coinstock could have been executed witli Ihe money flung 
l)y the mines that have had, for a lime, rich ore.”

Alluding to these opqQffions Dr. Raymond speaks of “ the mischiev- 
ious feeling that mining is halfgrab and half gnmble; that the only 
to makempvty at it ir, to dig out what rich ore you can get, and then 

afoWto buy the property, or failing thai, to make a fool of that 
collective individual the public and to 1 unload ’ yourself of your stock.”

It is so generally the custom with those who write of mining to in- 
ditlge in enthusiastic language and briliiant stateinema that I may be 
blanaedfor presenting to a Mining Convention a paper"in which the 
boom element is so conspicuously wanting. Hut it may help the repu- 
tation of the miningcommunity if ive tell the truth occasionally, éspeci- 
ally when it can do no harm, and it may help to overcome the populär 
prejudice as to the veracity of promoters, which is expressed in the 
adage, he lies like the pros^ctus of a limited company,”

While admitting the losses in mining, I have tried to call attention 
to its frequent gains,' its occasional sudden .fortunes, and the fascination 
as well as usefulness of its ventures. I have wished to point out also 
that a

away

find

good deal of the loss might be avoided by inore careful and in
telligent management and cspecialiy by the adoption of the systems of 
combination and co-yperation that are so generally being cmployed in 
other Industries and which are destined to ultimately replace the indi
vidual isolated method of work.

It might be worthy of consideration also whcther a mining associa
tion might not undertake some practical operations as an oliject lesson 
to the world of how mining can be succcssfully conducted. 
briliiant ideas and genius that scintilate in a convcntion’s 
only be applied to productive work the reputation of mining might be so 
enhanced that it would be more sought as an investment.

If all the 
papcrs could

THE ALBERT MINES AND CAPELTON CHEMICAL WORKS.

Hy Mk. S. L. Siasfosii. Capellun.

These mines and works are situated at Capelton, Que., and own<?d 
by the Nichols^ Chemical Co., of New York city, successors to G. H 
Nichols & Co.
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The Albert Mines and Capelton Chemical Works. aI5
vay The ore occurs in the pre Cambrian formation.

Vems are the filling of cracks or fissures; these cracks or fissures 
may either extend through the earth’s crust and divide it for long dis- 
tances, or they may reach down only to a limited depth or be confined 
to single strata, so veins are exceédingly various in extent. They may 
be many rods in width, or they may be very thin. Strata having been 
faulted, so veins also may have their faults and displacements. The 
subterranean movements that produce joints and fractures in rocks may 
give origin and peculiarities to veins. Faults may divide veins not only 
into parts that are httle dlsplaced, hut into portions that are shoved 
hundreds of feet above or below, which of course is very perplexing to 
the miner.

eV-

len
hat
k.”
in-

be
he
)U-

ci-
lar Fissures that have been filled gradually without eruptive aid, are 

veins of inpftration, and*ose through the agency of igneous eruptions 
are contact veins. The latter is considered the most prominent in depth. 
There seems to be a diversity of opinion as regards the formation of the 
veins at Capelton and Eustis, but let that be as it may, the Work done 
by the Nichols Chemical Co. and the Eustis Mining Co. have proven 
the deposits to be of enormous extent.

he

on

so

of There are a large number of deposits in the Capelton district, 
all of which are found running in a north-east by south-west direction. 

About 32 years ago prospecting was

in
ii-

first commenced at Capelton, 
and soon after that mining operations were commenced on lot 2, range 
9, and at shaft known as No. 5 Hartford, which is now operated by the 
Eustis Mining Co.

My notes concerning the mines will now refer specially to those 
owned and operated by the Nichols Chemical Co.

a-
>n
be
Id
50 Their workings consist of shafts Nos. t, 2, 3 and 4. Ttie present 

depth of No. 1 is 2,100 feet on the slope of the vein, which averages » 
about 30 degrees from the horizontal. When the above company first 
commenced operations sixteen years ago, this shaft was only 300 feet 
deep, No. 3 shaft is aliout 400 feet deep and No. 4 is about 700 feet 
deep. The longest leve! ijLthe latter is a little more than 650 feet, fol- 
lowing a productive vein all of that distance, except for about 50 feet, 
where a cross course disturbed the lode, forcing the vein to the left, or 
back into the foot that distance. The cross course causes a displacement 
pf the vein on the horizontal, forcing it either to the right or left. It is

S.

:d

I,
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a matter of great hnportance to the miner to know in which direction 
he vv.ll find the vein. If approaching the cross course from the West it 
is usually a lefyinld throw, but there is no rule that can be depended 
upon. v* *•

The methöd of mining is by sinking the shaft about 8 by ra feet in 
advance of the other workings. Levels are then e.vtended on the vein 
and the ground is blocked out by sinking winzes or raising from a lower 
level to one above it. In distance apart these levels 
feet, thcrcby giving very high and long stopes.

i shaft the depo-sit has a length of about 300 feet, and varies 
in width from 2 feet at the ends

are from 65 to

In No.

to 45 feet at the widest place. Slides 
have been met with in dififerent places. Thes&.faults merely caused dis- 
placemcnts of the vein, the niost prominent being an upthrow of 20 feet. 
The vem is also crossed hy a very large trap dyke, which does not in any 
way disturh or affect the vein.

1 he selvage being wavy causes irregularity in the width of the vein.
The dip, which.is to the south-east, is very irregular also. In 

places it is almost perpendicular, while in others it is nearly horizontal.
Large piltars of ore are left standing in suitable places to support 

the roof of the mine. Usually the ground is firm, but occasionally the 
heavy blasting loosens bands of slatey rock which are kept in place by 
heavy and very large timbers.

I he bottom part of the mine is very free from 
water is caught in large cisterns

water. The surface 
the surface. 1 he pumps used werenear

manufactured by Guild & Garrison, of New York. The water being 
strongly charged with copper in solution, which is very destruclive to 
iron, it is necessary to have the water end of the pumps made of bronze, 
and the piston, piston-rod, etc., made of brass. Three-inch cast-iron 
pipe is used for conducting the water to the surface.

The battery of tubular boilers at No shaft consist of seven, set 
parallel with cach other. Four of thcm are 80 horse-power each, one 60 
horse-power, and two 50 horse-power cach, making.a total of 480 horse- 
power. For steam purposes bituminous coal is used entirely.

Two air compressors, one a compound Norwalk, roain 20 x 24 inch 
cylinder, the other an English duplex 16 x 36 inch cylinder, furnish the 
compressed air for drilling. There are three large air receivers, the 
largest being 6x30 feet, and the air is carried from thcm down the shaft

• - t
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The A,i-rt Mints ond Cape Hon Chemical Worh. Si7
m 5-mch and 4-mch pipes, where it is at different points diverted in 
smaller p.pes to the man, different workings where power-drills are in 
operation. Ingersoll-Sergeant and Rand power-drills are used

The hoisting engine is a double Motion winding engine, ao x a4 
mch cylinder, 250 horse-power, speed 700 per minute, with two drums 
6 feet ind,ameter; each drum hasa powerful spur-wheel keyed on drum 
shaft, which meshes the drivmg pinion on engine shaft.

The hoisting-rope used on 
Steel, breaking strain 30 tons. It is 
ig wires in each strand and hemp

Automatic dumping hoisting skips are used, which 
heavy steel-plate, and ha ve a capacity of 3 tons.

The machinery of the concentrating plant is driven by an ,8 x 24 
S'ngIe S,raight"line e"Sine> having a driving-wheel 24 inches by ,o

these drums is made of the best plough 
inch diameter, has 6 strands with

centre.

are made of

inch

The plant also has. 4oo h. p. surface condenser, the circulatin
bemg supplied by a compound pump, having 

and a 6-inch discharge.
The head house is 75 feet high. The

a
gwater

an 8-inch suction

°re discharges out of the
to a series of bar screens, after which the very largest pie 

through a 15 in. x 30 in. ore-breaker 
picking passes from the

skips on
ces pass

The ore of proper size for hand

11 *?;'• “ÄÄ
each side o the tableand pick out the rock while the table is in motion 
conveymglhe ore and discharging it into two 6 in. x 20 in. ore-breaker"’ 
and tbese break itdown to proper size for transportation. The fines, 
Which mclude all that pass through a one-inch screen, is conveyed b 
elevator to a revolvmg screen, which separates the fines from the half- 
mchand larger. The latter for further sizing down is put through the 
Cormsh rolls, which are r5in.x 30 in., and it is then conveyed to the 
last revolvmg screen, delivering each size to their own jigs. The con- 
centmtmg plant produces three sizes of ore, viz..- lumps, smalls and fines.

bhafts Nos. 3 and 4 are each equipped with two 
tubular boilers, and each has 
engine. The two air

75 horse power 
a 75 horse power friction drum winding 

supply all of the compressed 
and No. 4 is about

compressors at No. 
air required. The distancc between 
feet.

No. 1,509
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The hoisting and concentrating machinery 
Karle C. Bacon, of New York, supplied by Mr.was

.-'SSÄfc SÄ?»-
patented by Mr, Hodgson. Its construction consists ofan endless wire 
rope, one mch diameter, and 9,4== feet long, running on grooved 
. rcaves, 24 m dumeter, which are secured on the cap piece of the bents 
or supports. In order to make the grade as reglar as possiblc the bents 

vary from 15.fi. lo 50 ft. high.and they 
of the line there is

use was

100 feet apart. At each end 
an 8 ft. sheave around whicbuhe rohe 

buckets in which the ore is carried 
holds 350 Ibs. At each terminal there is 
or saddles which

runs. The 
made of wrought iron and each 

a fixcd rail. The hox heads 
carry the buckets, have two small wheels 

and when the bucket arrives at either end the wheels ride 
rails and the bucket can be filled or dumped while the 
motion. The buckets are hung on 
secured to the box heads.

on the side, 
on the fixed

rope keeps in 
a wrought iron hänger which is 

,. , , .Thc ,oading er,d of the line is about <oo ft
h.gher than the discharge end. The speed is contrélled by a ,= h u 
eng,ne which ,s geared to the pinion of driving sheaVe shaft The 
capacity ,s 200 tons in ro hours. The coal consumed at the mine is 
also conveyed by this tramway. 

rl'he owners of the mines have always utilized the whole 
the first treatment being converting the sulphur 
acid.

ore product 
contents into sulphuric

Brimstone was first used for sulphuric acid making, but since cupre- 
ous pyr,tes has come into market, brimstone is to quite an extent driven 
out of sulphuric acid works. The sulphur in pyrites-must driven off 
be ore thecopper can be obtained, consequently its sulphur will prob-X-' 
ably always be cheaper than brimstone.

I'yrites for sulphuric acid making was first used in 1818 
eralde difficulty 
tempted from below. It 
from the top 
used.

Consid- 
was a t-experienced in lighting the kilns because it

discovered by accidcnt that lighting theni 
the-quickest way and since then that method has been

It IS satd that in 1614 the apothecaries produced sulphuric acid by 
burnmg sulphur in moist vessels with access ofair. The price of acid 
at that t,me was $6 per pound or $,2,000 per ton. In the year ,740
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The Albett Mines and Capelton Chemical Works.

acid making was carried on ncar l.ondon, and the price was reduced to 
45 cents per pound.

In 1746, Dr. Roebuck, of Birmingham, introduced the first lead 
chambers. In France the first lead chamhers were erected by Holker, 
in 1766, while in Germany they 
1820.

not introduced until the year

Chemical Works were first constructed at Capelton in the year 1887 
The works were designed hy Mr. J. B F. Herreschoff, of New York city 
The main buildings are 175 feet long by 75 feetwide and 3 stories high 
These buildings being very wide made it necessary to use the truss roof 
which is covered with slate supplied froin the quarry near Richmond

The kilns are constructed of fire bricks and have cast iron fronts, 
each burner being independent of the other. The percentage of sulphur 
in the ore Controls to quite an extern the quantity of ore which can be 
burned per superficial foot of grate surface.

Usually the results are from 30 to 45 pounds per square foot in 24 
hours. The ore should be used neither in too large nor in too small 
pieces. If the pieces are too large the sulphur would not properly burn 
out, and then would remain green cores in the interiör of the cinders. 
In tl^j other case, if the pieces are too small they prevént the proper 
access of air.

The oxygen of the air being transferred to sulphur dioxide (So,) 
through the interposition of the acids of nitrogen and with the aid of a 
vapor (steam) produces sulphuric acid as a final product. The sub- 
stances Corning into question here, except the final product, are in the 
State of a gas or a vapor. For reaction it takes a certain time, therefore 
there must be a large chamber space given so the gas can remain for 
some time. The gases and acids being very strong, quickly destroy 
wood of any kind, so it is necessary to construct all acid chambers of

The Glover Tower, which in its special strueture is patented bji the 
intermediate position between the 

kilns and chambers. It is a rapid and economical conccntrator, besides 
being valuable for denitrating

Pans are used for concentration of the sulphuric acid. The final 
products are oil of vitriol and extra concentrated or 98 per cent acid.

Nichols Chemical Co., occupies an

t



General Mining Association of Quebec220

The former comes largely into use for refining oil and the latter for 
mixed acid making is an important factor.

To suit the requirctnents of the trade the product is shipped either 
in carboys, iron drums or tank To retain its transparentness oil of
vitriol must be kept free from dirt.

In the superphosphate industry sulphuric acid is also largely
ployed.

With the agriculturist, if produktion is to he cheap it must be rapid 
and plenteous. We all know the progress of unaided nature is slow, 
hut as we are familiar with the elements essential 
farmer may assist and hasten the natural 
phate which comes from the Buckingham distrikt is 
for manufacturing fertilizers.

I
to plant growth, the 

processes Canadian phos- 
used at ('apelton

Ihe phosphate is first dried, then ground to a fine powder in the 
Griffin milt. This mill employs in. its construction the principle of a 
rigid roll, on a suspended shaft running against a ring ordie. This rigid 
roll on a revolving shaft has freedom to swing outward against the die 
by the use of a universal joint. By centrifugal pressure there is. great 
lorce brought to bear on the material heing pulverized between 
and die. This mill will grind about two tons per hour.

1
the roll

After heing
ground the apatite is dissolved with sulphuric acid, after which ammorna 
and potash is added to make the complete fertilizer. 
through the disintegrator and then screened again.

We manufacture five different brands or grades of artificial fertiliz- 
, ers. I he Capelton and No. i hrand as superphosphates, and the Reli- 

ance, Victor and Royal Canadian are complete fertilizers. 
are shipped in sacks of

It is then put

The goods
pounds each, and in conformity with the law 

the brand and guaranteed analyses are plainly printed on each sack.
I he Herreschoff water jacket smelting furnace is used for extracting 

the copper in the burned cinders. The capacity of the furnace is 50 
tons per day. The matte produced is shipped to Taurel Hill, Newton 
Creek, I..I. The huildings 
Chemical works each ha ve their own dynamo.

i

lighted by. electricity ; the mines and the
i

/
.
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MINERAL WATERS.

By Mr. Jas. T. McCali., Montreal.

It may appear at first sight.as if my suhject was hardly within the 
range of those usually dealt with by the Quebec Mining Association, 
and I venture to think that very few miners in taking out licenscs for 
mining, prospecting, or in purchasing mining rights 
would include a spring of mineral water among the valuable -deposits 
they expeeted to find. A little reflection, however, will show us that 
natural mineral waters have heen

any property,

a source of great wealth and prosper- 
ity to those countries, and more particularly to those distriets, in which 
they have been found. Springing up from the depths of the earth, 
charged in the most natural manner, and in the most delicate propor
tions with those Chemical substances that give tone and vigor to the 
human system, these mineral springs must be regarded as of great value, 
to be placed on a level with gold and silver, iron, copper and lead, " 
asbestos and mica deposits, which have been considered as form ing the 
great mineral wealth of this province.

We all realize, 1 think, of what immense importance^t supply of 
pure water is to any town or city. Blessed as we are, with a plentiful 
supply of fairly excellent quality in Montreal, we are not brought face 
to face with the diffieulties which some other cities in Canada,—Toronto 
for example, have had to contend with. In reading over several papers 
in connection with my subject, it was noteworthy to find what a strong 
stand*a great many eminent physicians take on this point. They shew 
that to an Impure water supply can be traced the great epidemics of 
cholera, typhoid fever, djphtheria, as well as those lesser diseases which 
distress suffering humanity. Most of us will remember the experience 
of the city of Hamburg during the cholera epidemic on the continent 
two years ago. It was the contaminated water of the Elbe, the 
of the drinking supply of that city, that was responsible for the devasta- 
tion made among its inhabitants. The same can be said of the great 
majority of towns on the Continent of Europé. The dangers surround- 
inga journey through a loreign country, such as Italy, Germany or

4

source
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France, or other Continental States, 
impure watcr 
advise them

are manifold, on account of the 
supply, and to all who purpose making such a trip, let me 

never to drink ordinary water. If their principles will al-
it be°bot,led em d7k beCr °r Wine’ but if ‘hey must drink water, let ' 
'ie N r;31,;!1"- A '“"ter referring to the saying,

Naples and dre da,ma that this originated through the dreadful 
of that city findmg so many victims.

1'he drinking of mineral waters for 
far back, and the famous wells of

medicinal purposes dates
. - . , , . England uscd to be the fashionable

resort of the wealthier classes during the eighteenlh century. Aftcr a 
of gaiety and high living in l.ondo„, the fashionable ladies 

genUemeiywent down to Bath or Buxton, 
ha ve a course

very

season
and

or s0,lle other similar well, to

f “ zzrfxz
changed to a large extern, and the fashionable 
tinent, where stich baths as World go to the Con-

J , Homburg, Baden-Uaden, Carlsbad,
thronged with people in pursuit of health.

It will thus be seen what a source 
to the districts in which they are found.
Our Association is at present purelya Quebec institution, and I will 

not, therefore refer to points outside of it; my ohject now is to point 
out that we havein tlus province a vast wealth of mineral waters, 
hne, if not finer, than any to be found on the Conti 

' the United States.

etc., are

of wealth these springs and baths

as
nent of Europé or in

My Chemical knowledge is not sufficient to 
a scientific division of the various kinds of mineral waters found in this 
Province, but for my present purpose it is sufficient to divide them 
broadly into two kinds, medicinal and table 
not a

enable me to give you

iwaters. The division is
very accurate one, for tahle waters are and must be of 

medicinal value, but the distinetion is easily understood.
Let me first ofall draw

very great

y°ur attention to the medicinalthose whose Chemical ingredients are of so strong Ttas^ 

or odor or present m such quantities as to make their funetions more 
especially medicm.l than otherwise Nearly every district has mineral 
springs of some kind, be they sulphurous, alkaline, or saline in their 
composition, but very few have1 ever attained to 
celebrity.

which I mean

more than a local

I
Ihé
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Among these I would the followmg 1110st important:
Richeheu Water-a wull owned by Mr. J. A. Harte, of Montreal. 

1 nis i,s an alkalme water of great medicitial value in 
the stomach. Its taste is not such as to make it

IS a strong saline water, of tlie

men tio 11

cases of acidity of 
unpalatable, although

it is pretty high in .salts.

Varennes—This
same nature as St.

Abenakis—This 

St. Genevieve—This
is a strong saline water.

spring is also owned by Mr. Harte, and 
be considered a fairly strong purgative.

I he Caledonia Springs
7» •-.»»- Är.xi
O my paper, although m passing I would mention that there are three 
we ls there, saline, sulphur and gas. This water has obtained consider- 
able celebnty o„ account of its medicinal qualities, and the hotel at the 

Caledonia Sprmgs ,s regularly frequented during the summer months.

I have brought up some specimens of these waters found in the 
Province of Quebec, and will be very glad to submit them to 

purpose of festing.

\

you for the

The most famous of these, at least the

Leon. This is situated near Louiseville,
C. P. Ry. The principal ingredients

Chlor. Sodium, Chlor. Potassium, Chlor. Magnesium ; Bi-carb of 
Lime lli-carb. of Magnesium, with Lithium and the lodides and 

Bromides of Sodium.

on the Quebec section of the

These are
this as a fairly powerful water. (These are of by "'Z

Chemicals, such as bi-carbonate of iron.)

Prof. Baker Edwards, in

C

writing in connection with the analysis,
says

“ This rare water combines. chlorides, bromides and iodides,

magnesium, all super-saturated with carburetted hydroge 
protect them from aiteration by oxidation 
be conceived.”

marme
also rare

n and 
n gas so as to 

or air. Nothing rarer could
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The medicinal value of this water has becn long recognized, and it 
has been reported on very favorahly by a great number of well known 
physicians, especially for the relief of disorders in connection with the 
kidneys or intestines.

The St. Leon Water/Co. have a large hotel at the Springs, and it is 
a favorite resort of Myn treal and Qucbec people, and is especially 
patronizcd by the French.

As far as I have been able to find ont there are very few of the 
mineral waters of the Province that may be classed distinctively as 
“ table waters.” A tahlc water must first of all be palatable. We 
all quite willing to take medicine when we 
well we like what we drink to be pleasant to the taste While this water 
must therefore be sweet to the taste and pure, in order to make it valu- 
able, it must contain those rare minerals in such delicate proportions as 
to make the water a valuable tonic, and a corrective of the acidity of the 
blood, which is so often the result of the modern style of’living.

A foreign water which has attained a world-wide celebrity on ac- 
count of the possession of thcse qualities is Apollinaris, which is drunk 
overthe entire world, and in enormous quantities.

A more rccent spring of a similar quality is the Johannis water, 
which is now being pushed very vigorously, and which appears to con
tain all the elements of a first-class mineral table water.

The most recent discovery of a Canadian water of this description, 
is that known-as “ Radnor” water, and it is to this spring that I wish 

particularly to draw your attention in this paper.
The spring, which is located at Radnor Forges, Champlain County, 

Quebec, was discovered on 8th September, 1893.
The circumstances which led to the discovery are worthy of men- 

tion. During the early part of the year 1893 the General Superintendent 
of the Canada Iron Furnace Co. reported that there was an outbreak of 
what seemed to be a “ skin disease ” among the children of the village 
and neighborhood. The trouble seemed to be so general, that, in his 
opinion, there was some good cause for it. The Company at once in
stituted a thorough investigation, sendihg Dr. W. H. Drummond to 
Radnor Forges to look into the matter. After a very full investigation 
he reported (his report being concurred in by the late I)r. Archibald 
Campbell) that, in his opinion, the trouble was to be attributed to the

524

require it, hut when we are

t
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water supply, which at that time 
wells. Samples of water 
lage, and a

was obtained from 
were laken from almost v

fonnri , e th°r°Ugh analysis raade- witl> the result 
ound to be heavily impregnated with

purities, the result of

the ord i na ry village 
every well in the vil- 

was

le

that the water
tron, and affeeted by other im-

Kitn-r*—..
After

is
ty

ihese at

completmg the above investigation 
waters of the subsoil could not be improved ’ 
from a reasonable distance, the 
tesian well. Operations 
park.

and finding that the
npon, even hy piping water 

conipany finally decided,Jo bore an ar-
were commenced in the 

Borings were made at that point 
the strata through which the drill 
stone, and thence in to 
Highlands of Scotland.

Gentre of the village 
to a depth of about 354 fect, 

passed being first subsoil, then lime’ 
gneiss rock, a granite similar 
At a depth of roo feet a

1 hlS sP™g ™ finally closed at a depth of 
officers of the company were 
that all former

c- to that of the 
strong flow of waterik

:r, purposes. 
354 ffiet, and although the

proved failures, h^edd  ̂ ^ ^“

A loeatiP„wassdeet^t

greater depth i„ a^lllev an^i ’ ^ that'31 a »«e*h£

found, apparendy o/great Pu2 7 ^ T"6 °f "as

very marked but at tbe sanJrinte Ä **

somewhat^Zmc^laT ^ **

water aetually springs, is very close and hard.
A four inch wrought iron pipe 

rock, and through this the water flo 
the surface of the ground.

n,

sh

at which the drill
ty»

:nt
of
ge
lis
in- from

was driven down into the gneiss 
wstoaheight of about five feet above 

btrong pressure is indicated by the faet that

which the
to
on
ild
;he

l5
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from this four inch pipe the water can be lifted to a total height of 
twelve feet three inches through a one inch pipe.

The quality of the water seemed so good that the officers of the 
company decided to at once have a complcte analysis made by the most 
competent authority in Canada, and Mr. J. T, Donald, Professor of 
Chemistry, Bishop’s College, Montreal, 
analysis. From the very first Prof. Donald 
the quality of the water. His report was as follows :

was selected to make the 
was favorably struc.k with

Montreal, June 14th, 1894.
“ I hereby certify that I have analysed the sample of Radnor water 

received from the Canada Iron Furnace Company, l.td., and find the 
following results in 10,000 parts of water.

Chloride of Sodium....
Chloride of Potassiuin 
Sulphate of Sodium...
Sulphate of Magnesia.
Bromide of Sodium ..
Bicarbonate of Sodium 
Carbonate of Lime....
Carbonate of I ron....
Silica..............................

14,354

.080
■ 1-697

.. ^2.940 

• • -145

In 10,000 parts of water 

“This analysis shows that Radnor water is of the same class as 
Apollinaris and German Seltzer. Like those, it contains no excess of 
sodium chloride and carbonate of lime, and again, like these; it 
tains the valuable ingredients in such proportions that its use as a table 
water overcomes constipation and acidity of the stomach in a gentle and
pleasant manner. And it is most important that the,valuable sodium 
bromide, which is entirely wanting in the German tfaters named, exists
in appreciable quantity in the Radnor water, making it a most desirable 

tonic.”
(Sgd.) J. T. Donald. 

This report was at once submitted by the managing director to 
the best authorities in Germany for their report. The following letters 
will show what a good opinion was formed of the water by the best

experts in Germany :
Dr. E. Schott, of Frankfort-on-Main, Germany, a physician of high 

atanding, writing under date June 23rd, 1894, says:
i
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»f “The analysis of this water is very like Apollinaris, which it sur- 

passes ,n ,ts percentage of chloride of sodium, which is artificially 
added to the Apollinaris water to make it keep.

“ VVe ha ve in Radnor water

y*e

=t
an agreeable drink, which can be used 

every day as a sort of beverage, hut which also in 
typhus and kidney disease can be used with 

is certain in drinking this

jf
cases of dyspepsia, 

a, buneficial influence, thus 
water to have the advantage of not being 

affeeted with the harm-giving substances which 

found in ordinary drinking water ”

l)r. Julius Lowe, Chemist of Frankfort-on -Main, thegreat 

expert on Mineral waters, says, under date June

“ In comPar‘ng the analysis of Radnor water with the analytica! 

results of the springs of Seltzer and Apollinaris, I find that the Radnor 

contams in quantity ma ny of the ingredients which 
the Seltzer and Apollinaris water.

ic
h

are frequently to be

German
2 i st, 1894 :

are to be Ibund in
. . The Radnor exceed.s the Apollinaris

water ,n its percentage of chloride of sodium, which is added to the 
Apollinaris water artificially.

“ Supposing there is a sufficient yield of your springs it deserves, 

accordmg to its composition, your whole attention, as far as value is 

concerned, and it justifies the expeetation that the 

compete successfully with Seltzer and Apollinaris.”

With regard to the aetual flow, experiments with standard measures 
show the natural flow to be slightly over 30,000 gallons per day Cer- 

tamly the pressute is very great, and there is no reason to suppose that 

by putting on a steam pump the flow could not be inereased /.<?,, if it was 
found necessary to exceed the natural output,

The best test as to the

water of this spring

of

}le

nd

im permanency of the spring is that from the 
date of the discovery, 8th September, 1893, the water has not even for 

an mstant showed a diminutlon of flow. Prof. Donald and others when 

mterviewed in regard to this matter stated that this is about 

guarantee of perninnency as can be given. «■

As to the “ keeping ” qublities of the water, it may be mentioned 
that some of the water taken from the spring in its natural State has been 

kept in a glass for over a year, and it is as sweet to-day as when taken 

from the spring. The water being entirely mineral in character will 

keep ’ without the slightest diffieulty.

ists
ble

as good a

to

iest

igh

<1
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Since the discovery of the spring, and thé use of the water by the 
people of the village, no sign of the sickness and trouble referred to has 
been seen. The water is in daily use in all their houses, and is known 
to be of the highest value in all cases of indigcstion, rheumatism, etc.

The water placed on trial thus far has given the greatest possible 
satisfaction, and no better proof of its admirable qualities can be found 
than by testing it by the side of any of the most populär table waters. 
The delicacy, purity and flavor of “ Radnor ” water when thus compared 
leaves no qnestion as to its quality.

Now, in conclusion, let me say that it is one thing to discover a 
spring of fine* mineral water, and quite another thing to make people 
buy it and drink it. It is like a patent medicine, give it a good name, 
make it well known, änd people will very soon ask for it. The splendid 
success that has been attained by such well known waters as Apollinaris, 
Johannis, and others, shows what can be obtained by persistently pre- 
senting to the public the merits of your spring. Make yourself sure by 
careful analysis and experiments that you ha ve got the right thing, and 

' plenty of it, åtid then spare no pains to let the public know this fact, and 
you will reap an abundant reward. There is at present 100m for a min
eral water of the same nature as Apollinaris, for it would appear that 
there is actually more demand for it than can be supplied direct from 
the original spring.

I venture to prophesy for “ Radnor ” water a world-wide fame, 
founded on the merits of the water itself.
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REPAIRS TO ROCK DRILLS.

By Mr. John E. Hardman, S.B., M.E., Halifax.

I have perused Mr. Sangster’s f?aper with much interest and have 
looked in the discussion which followed for some categorical statement 
which would show the actual cost per month (or per year) per drill for 
repairs, or for renewal of parts. Not finding this, I propose to give 
some figures, which are the result of three years working of a Rand drill 
plant at the mines of the West Waverley Gold Co., Ltd., Waverley, N.S.



I

Repairs to Rock Drills.
239he

,nH ■rhe"umb=r °f driHs in the plant is five, three being No. 2 L. G.

of a No 2VttI' r- I.U!'lng tHe laS‘ year a 32 Slugg" (the equivalent 
No. Little Giant) has replaced one of the No. 2 L.G.’s and I 

shall make reference to this substitution later.

Of this number of drills three have been in constant use at an 

verage, the aim bemgtoalways have one drill of each number in the 
■shop ,n perfect repair, so as to substitute it without loss of time in 

of any accident to a working drill below.

, T.h® ‘°tal Cost of rePair Parts during this period of three 

93 and 94) has been $275.05 
Hut at the end of 

fivq that is fit for service.

ile

ld

sd

years ('92,
or an average per drill per year of $30.65. 

these three years there is but one drill 

At a

ile

ie,
in the lot of

careful estlmate about $18.00 would he 
necessary ,0 make this drill serviceable for another year-

Z°Z °f $2?5t85 Sh0U'd be added’ »' ^ ^ 'he cos’t of four drills,
ZTZ “ gra ‘°‘aI °f $I’°7S-8S- To be y* m°re accurate wé must add a porbon of the cost of the fifth drill, which is serviceable for

hme yet, say $150.00, making a cost of $1,225.85 for five drills for 
three years, or $136.20 per year per drill.

In view of these figures it certainly would appear that 

suggestion that the manufacturers should 
hke 25 or 50% on the cost,” and then 

months’ use, to the scrap heap, is the 
from the user’s standpoint. For it 

figures do not include the la bor of 

removes the broken

id

is,
so that to the

by

id
aid

at
Mr. Blue’s 

sell the drills at “ something 

send them, after six or eight 

most practical and economical 
must not be forgottén that the above 

the blacksmith or machinist who 
or worn parts and fits the new ones, and cleans and 

oversees generally the drills of the plant; only the first 
the repair pieces, and of the shop in reboring, etc., etc 

the figures given.

ie,

or niarket cost of 

are included in

As a matter of convenience (which may also be interesting 
members of the Association), I have had 

per year for each of the various renewal

to some
calculated the cost per drill 

parts we have been required to
ve

nt use.
"or

ill

S.
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Cost per 
Drill

per Year.

Cost per 
Drill 

per Year.
Name of Part. Name of Part.

Piston packing rings.... 
“ springs,

$° SS'A
o '3'A
o 59 'A 
O 08
r 22%

o 05%

4 22^

Slide valvcs........
Val ve seais......
Rockers.................
Rocker pins..........
Throttle valves...
Feed screw......
Jamb nut..............
Feed nut..............
Shells...................
Split stuflers........
Step clamp bolt..
Arm clamp bolt.,
Hose end fittings.

In this list it is seen that “chuck bushings” easily stand first, with 

“ shellsa good second. An explanation of this is not easy; many of 
our chuck bushings at first were very brittle and broke easily. Since 
getting a hetter bushing the wear must be attributed largely to the sharp 
cutting quality of quartz dust. Mr. Geo. R. Smiths remark that the 
life of a drill depends largely upon the operator and al so upon the rock 
to be drilled, will be endorsed by every drill user.

As an instance I may allude to an installation of Rand drills put 
fnto one Oldham mine some few years ago/ the ^repairs to which have 
ämounted to less than $ia.oo per drill for the whole of that time. The 
difference between tlie cost of these repairs and those at Waverley is 
chiefly due to the differeYice in the nature of the rock encountered. It 
is also due in part to the fact that we work at a .higher air pressure jn 
Waverley than in Oldharil, the gatige underground in Waverley reading 
90 Ibs., while at Oldham the average pressure did not éxceed 70 Ibs. per 
square inch. The high pressure in Waverley was a necessity, as the 
drainage pumps of the mine are operated by compressed air.

The most eftective agent in reducing the cost of repairs to drills has 
been the adoption of the rule of charging all repairs aga in st the contrac- 
tors or miners operating each drill. At the end of each month the repair 
bill is scrutinized closely by the management and items unquestionably 

- due to wear and tear are assumed by the company ; items due to care- 
lessness or recklessness are charged to the men operating the drill,

$0 22 
o 50 

WÅ 
o 89 
o 72 
O 39

Ratchet 
Pawl 

• Pawl 
Pawl 
Rolating bars 
Rotating nuts 
Buflfer yuke.. 
Cylinder

springs.

1 95
3 88

Chuck bolt nuts 
Chuck keys.... 
Chuck bushings

o 66
o 44
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Inreference to the remarks of several gentlcmen regarding ,he
Of n'i K , red’-1 m,ght say that in g°'d quartz mining the
of o,i haS almost to be prohibiled, at any rate it has to be miniLed, as

e ,s most detnmental to subsequent amalgamation in the milis. At 
suggestion of Mr. Halsey, who was connected in the matter the 

expenment was tried of using a compression grease-cup on the drill.’ It 
found that although lubncation of the valve was perfect, the grease 

ed t° ptoperly lubricate the cylinder, and after attempts to nse glycer- 
ne and plumbago had also proved abortive, we were compelled to 

to a light machine oil, and to

quality of oil to
use

was

return
« - „ drill. JZ ST ™

be a principal item, and in this respect 
idea of bushing as of prime importance.

Something over a year agn we substituted a 32 Slngger for one of 
Lm e G,?mt dr,lls. hopmg thereby to diminish the number of

wear on the cylinders to 
cannot consider Mr. Sangster’s,

ith the No. 3
of renewal parts.

ice Our expenence with the Slngger has been most satisfactory so 
much so that we have substituted two more Sluggers in place of “ Uttle 
Giants. We find that the Slngger Np. 3, working under our high kir 
pressure is a more economical machine, and one that is fully as effectl 

in hard ground, and we have also had the satisfaction of seeing olr I\\s 
for new parts materially reduced. In my experience of 
never worked a more

irp
he

)Ut
»7 years I have 

satisfactory air drill than the Rand 32 Slugger.
he

■ is
It

THE IMPORTATION OF MINING MACHINERY. '
jn
ng 1 he Secretarv again called attention to difierences of interpretation 

y Custom s Collectors of the law respecting the free admission of mining 
machmeo- In the Province of Quebec, for instance, he was informed 
by one of their members that silvered copper plates for a gold mill had 
been held for duty, notwithstanding that for a number of years these 
plates had been admitted free in the Province of Nova Scotia. The 
Ontario Government imported récently two Sullivan prospec.ing drills 
from Chicago and the duty had been charged, notwithstanding a pro

vision of the lawwhich specially provided that diamond drills be ad- 
pntted free. The Cumberland Railwa

he

air
[)ly

y ai1^ Coal Co. had brought in,
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for use at their Springhill colliéries, a very heavy and specially designed 
colliery pump, from Jeansville, Pa., of a class or kind not manufactured 
in Canada, but the duty was collected under protest. The New Glas
gow Iron, Coal and Railway Co. had also been compelled to pay under 
protest duty on their coal washing plant, machinery not manufactured 
in the country. Some difiference of opinion ex i sted in the Department 
of Custoins respecting the meaning of the Act, it being claimed that in 
this instance a coal washing plant was not, in. the strict sense of $e 
word, mining machinery, but he understood that a ruling had been 
given hy the Department of Justice which admitted all machinery and 
appliances for mining and treating ores and minerals to be^within the 
jurisdiction of the Act. Some action should be taken to bring the 
matter again to the attention of the Department, and he would move 
that the President and Secretary, with Messrs. H. A. Budden, H. 
Drummond, J. Burley Smith, S. L. Spafford, R. T. Hopper, J. J. Pen- 
hale, Capt. Adams and S. P. Franchot be a deputation to interview the 
Minister of Trade and Commerce and the Controller of Customs.

Mr. R. T. Hopper said his company had brought in a crushing 
plant not manufactured in the country; they had to pay duty* and it 
had never been refunded. He seconded Mr. BelPs resolution.

Mr. Penhale—The only list in the hands of the collectors 
one furnished by the Jenckes’ Machine Co. of Sherbrooke, whiqh 
braced everything under the sun.

Capt. Adams rnoved that the Committee appointed by the last 
motion be requested to bring before the Government the questioh of 
admitting all mining machinery free into the Province of British 
Columbia for a limited period. In making the motion he pointed out *' 

that the present law had been framed before mining in British Columbia 
had assumed its present importance, and consequently so far as that 
province was concerned the law was practically a dead letter. Mine 
owners could not import their machinery from the Province of Quebec, V' 
and they had to import it from the United States. Mining was largely 
conducted by American Capital and American machinery, and if it 
not for the present law more Capital would be forthcoming from Ameri- 
cans for mining purposes. Capt. Adams’ motion was seconded and 
agreed to.

832

was

0
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THE QUEBEC MEET1NG.

be hl1*" SrRrTARY m°Ved ‘hat ‘he next meetin« °f -he Association 
be held m the C.ty of Quebec and that the following be a Committee

rrangements :-Hon. George Irvine, Q.C., Mr. James King, M.P.P. 
r. .awrence Lynch, Mr. C. H. Carriere, and Mr. J. T. Dyer. 

i he motion was agreed to.

-£52 SC °r "" “,l"
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SUMMER MEE TING.

CHATEAU FRONTENAC, QUEBEC.

27TH AND 28TH JUNE, 1895.

e

g
it

The opening session was held in the Chateau
evening of VVednesday, a7,h June, the President in the^cSr^A 

number of delegates were present from the Ontario Minine Insf. 
Whde the Mining Society of Nova Scotia 1 ’

dent, Mr. R. H.

is on the

was represented by its Presi-

The proceedings opened at eight o'clock, when the 
the minutes of previous meeting.

it

h
it * Secretary read
a .

New Members.

The following were elected to membership 
Mr. James Foley (Petroleum Oil Trust Lid.), Montreal 
Mr. W. T. Bonne,, (Babcuck å Wilco, Jioile, Co.), Montreal 
Mr. .Lawrence Lynch, (Johnson’» Aslteslos Co.), Ouel.ec 
Mr. D. G. Loomis, Sherbrooke, Que.

it
e

y
e
-

Student Members.
j

The following were duly elected student members 
Mr. F. II. Bacon, McGill College, Montreal.
Mr. A. Boyer, Polytechnic School, Montreal.

0 jl
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Amendmen i to Constitution and By-Laws.

The President gave notice of motion of amendment to Constitution 
and By-Laws, changing the number of meetings during the year to two 
instead of three as at present.

»34

Delegatks to Canadian Mining Institute.

The following were appointed delegates to the I-’ederated Board of 
the Canadian Mining Institute 

Mr. John Blue, President.
Mr. George E. DrummondL’
Mr. L. A. Klein.
Mr. John J. Penhale.

s
%

■FALL MeeVING POSTPONEIl.

On motion the autumn meeting was postponed, and the next 
meeting of the Association will therefote be held in Montreal in 
January 1896,

This concluded the Business session.
The President having left the chair, the Hon. E. J. Flynn, Com- 

missioner of Crown Lands for the Province and an honorary member of 
the Association, was unanimously voted to preside over the open session 
which was convened immediately on the conclusion of the business 
meeting.

Address by the Hon. E. J. Flynn.

Hon. E. J. Flynn—I desire to express my pleasure at being 
present at this meeting, and also my sense of the honor done me in ask- 
ing me to lake the chair. I have had previous experience of a meeting 
of this kind, having been present at the convention which took place in 
January, 1894, in the city of Montreal. I must congratulate the Mining 
Association of the Province of Quebec on the good fortune that it has 
had in convening here in the old city of Champlain, the representatives 
of the various mining associations of the Dominion of Canada. From 
discussion comes jight, and you have met here for the purpose of dis- 
cu?sing some topics connected with the mining industry. The subject 
of mining is a vast subject, and one with which it would be utterly irn- 
possible to deal at one meeting of this kind. I notice, therefore, that 
on your programme for the present occasion you have given great 
prominence to one topic—that of phosphate mining, which is to be
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treated from three or four points of view .• ,
question is one which is carfainj n ■ h practlca asPe« of the 

, , sideration as well as that of th ^ eSerV'ng of your attention and con- Dominion of Ca ada I g°VernmemS °f the Pr-iAces and of the 
has for some toe pa, b’ ^ the P^pHate industry
cumstanceso e::, - h„: e:ntLanSU'5hing C°ndi,i°n' *> =h 
thegovernme„thavean;c:m:!:r;r;mmediatelyintereSted

thrown out^-that of having for th ^ “ nCW ldea has been
home niarket This jdM ® • . Pr°dUCt of our Phosphate mines, a

....—i r'■

.t: -th that branch 7J2
have taken a deeper " ZaS h™, ifpossibie,
myself. My own department in nJgo^ d'scussl0.n tha” 1 do 

■ forests- the iohnd fisheries, and the mi“th7p ^
whichit ;

»• - -»~r »*: «• it—— -
connection with the phosphate industry

for * wou,d te«fertilizer in those p/rt^f £ IW ” C°U'd be used aa a

>s in very great nefa of having some rflts"!’ ^ '* We" kn°Wn’ the soil 
ii has been depj hy the cr" of ^

1 he question of how phosphate should be 
which I hope will be discussed 

I have seen

of nor

:xt
in

of

m

'g propounded herein 
There is no doubt that thek-
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5S

applied asgt fertilizer is
. by the gentlemen who are
it stated that great differences of 

Phosphate can be utilized 

verted into

to speak. 
opinion exist as to whether 

as a fertilizer without having first been ron

....t*1 ,,i“
■ liminary treatment hut in i 0 Phalc, without any pre-
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prove the value of this method. This is a very practical aspect of the 
question, and as administratör of the Crown Lands Department I should 
be glad to have some enlightenment on the point, with the view of assist- 
ing in the promotion of the phosphate industry.

I shall listen, gentlemen, with great -pleasure to your deliberations, 
and I trust that much good will follow from your meeting, not ohly in 
the greater diffusion of knowledge and enhanced value of our mines, but 
in the stimulus which will be given to the ågricultural interests of the 
Province. I may express the hope also that you will be able to com- 
bine pleasure with usefulness, and that when you lcavy the old historical 
city of Quebec, you will take with you the happiest reminiscences of 
your sojourn here. (Loud Applause.y^X^ ,

1

THE USE OF ELECTR1CAL APPARATUS IN MINING.

By Mr. W. F. Dp.an, Montreal.

I shall be obliged to omit altogether apparatus operated by battery 
or magneto currents, such as bells for signalling, telephones and blasting 
apparatus, the operation of which is now pretty well understood, and 
confine myself to electric lighting and the electrical transmission of 
power, paying more particular attcntion to such apparatus as is most 
likely to prove useful to members of this Association.

I wish to take up and explain, first of all, sevcral fundamental prin- 
ciples in electric transmission, cither for lighting or power, a knowledge 
of which is necessary to a clear understanding of the subject. The first 
and most important of these is that for transmitting a certain amount of 
power at a certain voltage or pressure, with a certain loss in the wire, the 
cost of copper inereases as the square in the distance.

A recent paper by Mr. Irving Hale gives the following example: 
If for transmitting 100 horse-power onc mile at 500 volts, with 10 per 
cent. loss in line, the wire costs $2,000, it will cost for transmitting thé 
same power two miles, under the same conditions, the square of two, or 
four times $2,000, or $8,oocf, and forten miles, 100 times $2,000, or 
$200,000. The reversc of this law is that for a certain power, distance, 
and loss in line, the cost of wire is inversely proportional to the square

./
&
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Of the voltsge. For instancg, if it costs, as explained above, $200 
for w.ire to transnnt 100 horse-power ten miles with 
500 volts, it will cosf at double that voltage, or 
as much, or $50,000, and 
hundredth

10 per cent. loss at
1,000 volts, one-quarter 

at 5,000 volts (ten ti mes the voltage) 
as much, or $2,000. Thus the same 

fnitted with the same loss, ten miles at 5,000 volts, for the same cost of 
wire that is required for one mile at 500 volts.

VVhen inventors first began to realize the cdmmercial importance of 
incandescent lighting, one of the most difficult problems was to produce 
a lamp of sufficently h.gh voltage to bring down the cost of conductors
olv “ gUre- ,EÖ'Stm'S diSC0Very 0f the hi8h-resistance filan,ent 

solved the problem and made it possible to use a voltage of about
for dtstnbutmg purposes. Even this was found inadequate for large 
areas and he aftenvards devised the three-wire system, in which two 
dynamos are conneeted in such a manner that while the total voltage of 

e system is 220, the lamps being conneeted to a third or neutral wire 
receive only 1 ro. By th.s means the voltage is doubled and the cost of 
copper accordmgly rcduced to one-fourth, or praetieally, taking the 
central wire mto consideration, to not more than three-eighths. This 
system is in use m nearly all large cities, both 
Europé. I,ater, attention

power can be träns-

’

no

r

: on this continent and in 
flirected to the alternating system, which 

as been rap.dly adopted in cases where the lighting is scattered, or 
long distances have to be covered. A brief consideration of the 

propert,es 0 alternating currents will show why it is better adapted for 
work. If the electro-magnetic impulses that form an electric current 

are propagated continuously in one direction, the current is said to be 
continuous but when they alternate in direction at a more or less rapid 
rate, then the current is said to be alternating. The alternati 
enables us to take advantage of an 
exerted when

1
f
t

t
f

ng current
effeet called induetion, which is only

d.rect current through one coil, no effeet is produced in the oth 
except at the moment of turning on the current, but if an alternating 
current ,s used mstead, a current is at once produced and maintained in 
the second coil. By a very simple law the pressure 
coils are in proportion to the number 
primary coil is supplied with current of

pass a 
er coil

i

or voltage of the two 
of turns in each. Thus, if the 

1,000 volts, and the secondary
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c°il has one-tenth as niany turns, the pressure in the secondary will be 
ioo volts. Such a device is callcd a transformer, and its use enables us 
to employ practically any voltage necessary for cconomy in transmission

, alld reduce it to a low pressure at any desired noint for use in lamus 
or motors. 1

The alternating current machine may be built to give diroctly a 
pressure up to 2,000 or 3,000 volts and in certain types as high as 5,000 
volts. If this is in.sufficient for the purpose, the voltage may be still 
further mcreased by the use of transformers described above. By the 
proper proportion of the primary and Secondary coils, the voltage may 
beraised to any pressure which can he safely transniitted overazrial lines.

Having thus described as briefly as possible the principlesof clectric 
transmission, and the different forms of current that may he employed, I 
W|ll noW takéf’up jn detail the different uses to tvhich electrical apparatus 
may be applicd:

Electric fighting.—Electric lighting for mines and auxiliary works 
offers the same advantages that are now so generally recognized 
taining to this method of illumination for other uses. Its steadiness, 
freedom from heat, and the ease with which it may be distributed, places 
it far in advance 0f any other artificial light. When once installed, the 
expense of operation is inconsiderable, especially when operated 
nection with a complete electrical power system. The type of apparatus 
will be determined entirely by the conditions in each case. If the dis- 
tance to which the lights are transmitted is small, a direct current dynamo 
of Jio volts will be the most satisfactory. In deep mines, however, and 
in cases where the source of power is at a considerable distance from the 
workings, the cost of conductors at this pressure becomes prohibitive, 
and it is necessary to use some method in which the voltage can be 
increased. By the use of two dynamos connected on the Edison three- 
Wtre system previously explained, the cost of conductors can be reduced 
to about three-eighths the amount required by the two-wire system, assum- 
ing that the third wire is made the same size as the outside wires. It is 
also possible to use a single dynamo of 220 volts, but this has its disad- 
vantages, as itfis necessary to use two lamps in series, and any accident 

to One of a p*ir puts the other out of use as well. For very long dis- 
tancej the alternating system at 1,000 volts pressure, or higher if 
sary, may be used, the voltage being reduced by means of transformers 
to about 100 volts at the lamps.

*38
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Whatever type of dynamo is sclectcd, should bu placed in a dry
rrn- fr“ f;om dust- “d if P°"iMe an independent foundation of 
bnck or stone should be provided.
best results, as lacing produces 
revolution
the lamps is dependent on uniformity of spced.

The switchboard containing the

äd9
be

m
An endless helt wili always givc the 

a momentary flicker in the lights at each 
In all cases the steadiness and

ps

to sonie extern the life of

.. , . necessary instruments and control-
hng devices, ,s preferably of slate or marble, nut as the expense of such 
a board ,s quite an item, a skeleton framework of hard wood, well shel- 
acked, may be made to answer evdry purpose. From the switchboard 

e wires are led to the distributing point, which should be as nearly as 
possible m the centré of the district to be lighted. If ,he Work is above 
ground, the method of installing the lines and lamps will not differ horn 
the usual practice. If, however, the wires are 
a much higher insulation 
carried out in

11
le
iy
s.

I

to be carried underground, 
be maintained, and the workmust must be:s

every respect with the greatest care.
Korall mines where nitric acid does not occur, lead-covered cabies 

with rubber insulation are found to be the most suitable. The most 
satisfactory supports for lead cabies are malleable iron brackets, but the 
method of securing them to the walls or roof must be determined en- 
irely by the situation. On these brackets are placed glass insulators of 

the deep groove pattern and the cable is in tum secured to these All 
cut-outs a,,d switche1 should be placed in malleable iron boxes and the 
cable should be led into these through hard rubber bushings. No

' use key-sockets for the lamps. Keyless 
sockets of porcelain or hard rubber should be used, 
similar to those designed for marine work.

s,

s-
o
d attempt should be made to
e

or special fixtures
be economy in the long run to use only the highest classTf lAsuZol in 

underground work, and to have all littings ins,alled in such a manner 
the chance of mterruption to the service is reduced to a minimum 
Transmission of /W_I do not know that it is necessary for 

to P°>nt out the advantages of electrical transmission of power for min- 
mg. Itisinmany cases so self-evident that it requires no demonstra- 

11 ,s seldom indeed that minerals 
ient place for their extraction from the 
tion of coal or other fuel makes the 
excessive, and pre ven ts the

e

d

s me
t-
t tion.

are found in the most 
earth.

conven-
The necessary transporta- 

cost of operating- a ny machinery 
of labor-saving devices which would be

s
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adoptcd if the problem of cheap power were solved. In fact the absolute 
necessity of obaining power often forms one of the most serious problems 
to mining engineers.

Direct current apparatus has for a long time been used for this 
purpose, and for comparatively short distances has proved itself satisfac- 
tory in every way. Motors have been applied to hoists, pumps, diamond 
drills, air compressors, ore crushers, stamp milis, and almost every form 
of mining machinery. It was soon found, however, that with the direct 
current, the voltage was limited to about 500 to 800 volts, and at this 
pressure it wasjmpracticable to cover very long distances. Until a 
comparatively recent date, the alternating current could not be successfully 
used for motor work. The only motors available were of the synchronous 
type, so called hecause they run at the same speed or in a certain pro
portion to the speed of the generator. When operated on single-phase 
circuits, they are not self-starting, but must be brought up to their normal 
speed by an independent source of power. The load is then carefully 
applied by a friction clutch. If the work to be done is for a moment in

of the capacity of the motor, they get out of step, as it is called, 
and stop. Theyalso requirea separate machine as an exciter to energize 
the field. It will thus be seen that their use for general power purposes 
is limited. By the introduction of what is known as the multi-phase 
systems all difficulties have been overcome and alternating current motors 
are now manufactured which are equal to the best direct current motors 
in efficiency and starting torque, and which have the additional advantage 
of having no commutator or moving contacts of any kind.

The three-phase system, which has so far been more generally 
adopted than its rival, the two-phase, may be best described 
bination of three separate alternating currents in which the reversal 

at diflerent times. The result is that the impulses which prod 
the rotation are at no time entirely interrupted. This system was first 
used at the Frankfort Electrical Exhibition held during the summer of 
t89t in Germany, where the power was transmitted from Läuffen to 
Frankfort, ijlistance of 112 miles.

One of the first plants mstalled on this side of the Atlantic was at 
Hartford, Connecticut, which has been in operation since November, 
1892. The machines in use here are about 400 horse-power capacity, 
one being used as a generator and the other as a motor. The motor

excess

as a com-

occurrs uCe

Mg
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iS,USUd. 10 drive strect milway generators, 
voltage, the pressure beiiig raised 
and transmitted 
voltage. It

Both are wotind for low 
to 7,000 volts, 
length, at this 
to the

at the generator end 
over the line, which is eleven miles in 

18 tiien reduced by 
potential as at the generator.

Following the Hartford 
was installud

this

means of transformers
ond

plant, the plant at Redlands, California
i h'S installation is a typical one for '

work and supplies motors and 
was started on September 7th, 
adoption of the

general central 
are and incandescent lamps. It 

,893- After this

station
thfs
1 a practtcal start the 

West and in the east,system was rapid hoth in theully
of the principal plants now in operation or under contract being at 

Norwich, Conn. ; Concord N H ■ r 1 , ■ 1
Portland, Oregon; Santa R„sal a Me Lo s ' & C-'
5c.; Park City, Utah ; Pachuca, ^
Mich.; Norway,. Me.; Gouverneur NY ■ rTTs™ C“* 
Maryland; Austin, Texas;. St. Hyacimhe p O-T) " ^ Air’
Sparta, Wis., and East Poland,Me Q? ' °TO8'aC’

Taftville,

illy

Mich.

Pachuca installation is the largest of these and off""'’8 PUrP°5CS' The 
ofa three-phase transmission plant on a large scale A T*' 
station are plaeed five three-phase alternators of 
directly coupled to a Pelton water-wheel 
feet. These machines generate 
of 700 volts. This

ses

genera t mg 
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over twenty miles. It is. expected that enormous econotnies will be 
effected by this plant over the old system of operating machinery by 
coal.I

At Silverton, Col., tve have definite data as to the saving affected 
by power transmission.

In Mr. Irving Hale’s paper describing this plant, which has a total 
capacity of 400 horse poivcr, he States that the saving will not be less 
than $36,000 per year. The distance in this ease is aliout three miles.

Aside from the direct saving effected by the use of electric 
which in niany cases is sufficient to more than pay for the plant the first 
year, it is often fnund that the greater ease. of operation and small repair 
account still further increase the balance in favor of electricity. Electric 
motors offer advanthges over other forms of power for almost evcry des- 
cription of mining work.

Electric Jloists.—Jo hoisting, for example, the.motor is peculiarly 
A hoist does its heaviest work in starting its load. A steam 

hoist having two engines with c ranks at right angles can only be de- 
pended upon at this time for one-half q) its rated capacity, as one of the 
engines may be on a dead centre. An electric motor, on the other 
hand, has no dead celltres, and a heavy current in excess of the normal, 
can be turned into the armature for a few moments without danger.

This important advantage is of great value, and gives electric hoists 
a greater capacity, other things being equal, than a steam hoist. The 
simplicity, too, is very apparent; instead of two link motions, we have a 
simple reversing switch, and the only parts subject to wear in the motor 
are the two bearings and the commutator. In the alternating motor the 
commutator is eliminated, giving an ideally simple molive power.

Electric Pumfing.— V\\e advantages of electrically operated 
may,lie summed up briefly as follows. Saving of room as compared 
with Cornish

applicable

pumps

pumps or other systems requiring a separate pump-shaft. 
'fjhe possibility.of placing them in the most advantageous situation and 
cbnnecting them to the sources of power, without heavy expense. Ease 
of control from a distance and indepcndently of each other. The type 
of pump best adapted to electric driving is the triplex, which gives an 
even resistance to the rotary motion of the motor. They are built in 
almost every form required in mining operations tjentrifugabjc, rotary 
pumps are also well adapted to electric driving, and may be usedwhere 
it is only required to raise the water to moderate heights.

1
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pipe lines, a flexible cable easily changed in position is all that is re- 
quired. - '

Misce/laneous Power Work.—in addition to the uscs mentioned, 
eleclric motors may be applied to almost any form of mining machinery, 
thjproblem of their application bsing a mechanical rather t han

an elec-
trical Olle. Special uses in connection with his own ivork will doubtless

to any practical mining engiiieer.' One object of this paper has 
been particularly to puint out the grcat advance which has been made 
in transmitting power over long distaiices. What can 
complished in this respeet would have been dilificult, if not impossible, 
pven so rccently as two or three years ago, ant^it is ol the greatest im- 
portance that mine operators, using any considerable amount of 
should carefully inyestigate this matter. The saving of a large part of 
the expenditure for fuel would. mean in many cases inereased dividends, 
and in some cases would doubtless b ring the balance of profit and loss 
accpunt to the crédit instead of the debit side.

be easily ac-

power,

1’HOSPHORIC ACII) IN AGRICULTURE.

Ily Frank T. Shutt, M,A., f.I.C., F.C.S., Chief Chcmist, Dominion 
„ Experimentål

When the achievementp of Science during the present century 
to be written up, i am firmly of the belief that, notwithstanding the 
ful and bnllianf Öiscoveries in electricity and physiology, and the 
vellous englneering feats of the age, it will be found that chemistry has, 
during the past ninety years, contributed more towards the necessaries 
and luxuries of life, more towards the economy and comfort of living, 
the civilizalion and progress of the world, than any other Science, natural 
or physicaV. Agriculture is the oldest of the arts, but it is only within 
the fhost recent time that she has become a Science. The Science of 
agriculture dates from the day when the art of farming began to be 
studied from a Chemical standpoint, and chemists sought by analysis to 
learn the composition of plants and animals, to understand the nature
and sourqes yf plant food and ahimal requirements, and to comprehend 

' the manifold/changes that matter undergoes when those changes are

i
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“ essential elements of fertility.” Manures and fertilizers are, therefore, 
plant food suppliers, and receive their value primarily, according to the 
amounts of these essential constituents that they contain. Their chief 
function is, therefore, to furnish available nitrogen, phosporic acid and 
potash in the soil These elements of plant food are herenamed in the 
order of their commercial value and agricultural importance.

To speak briefly of nitrogen, we have to chronicle most valuable 
assistance rendered by chemistry to agriculture yi the reccnt discovery 

-'-that the legumes have the power of appropriating and assimilating the 
• free and uncombined nitrogen of the atmosphere. The leguminosie 

include clover, pease, beans, vetches, etc., and as far as is at present 
known, are the only plants that have this important and^ valuable power. 
It would be foreign to our subject to discuss how this assimilation takes 
place ; but I may bb allowed to point out that the more extensive gsew- 
ing and feeding of leguminosie upon ('anadian farms will prove the 
cheapest and most permanent method of enriching impoverished soils in 
that very important element, nitrogen.

Concerning potash, it is only my purpose to mention that we have 
in Canadian wood ashes a valuable home source of this constituent. We, 
a$ an agricultural people, have not yet come to the realization of the fact 
that in selling our wood ashes across the linewe are parting with a 
birthright for a mess of pottage. Our supply of wood ashes is rapidly 
diminishing, and the day is not far distant when we shall have to replace 
the potash so lost to our soils by the salts from the,Stassfort mines.

THE OCCURRENCE OF PHOSPHORIC ACID IN NATURE.

It might well be argued that since phosphoric acid is essential to 
the life of plants, and since vegetable life is so widespread, the presence 
of this constituent in the soil iswell-nigh of universal occurrence. Phos
phoric acid, chiefly as phosphate of lime, is found in many rocks, in 
feldspar, granite, gneiss* syenite, trachyte, dolerite, diorite, dolomite, etc., 
the percentoge running from .09 to 1.7. The disintegration and decom- 
position of rock materials are among the chief factors in the formation 
of soils. It is thus that the mineral basis of soils are obtained ; and 
hence, it is a very simple matter to account for the presence in them of 
phosphoric acid. The older rocks, it has been shown, are richer in this 
constituent than those of later origin. Knowing, therefore, the charac-
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ter of the originating rocks, we are able to form an estimate of the soil’s 
nchness in this element.

THE PIJRCENTAGE OF PHOSPHORIC

Most authors quote two-tenths of one per cent. as the average 
amount of phosphoric acid found in a good fertile soil. They further 
State that one-half that amount probably represents phosphoric acid in 
soils of ordinary fertility, whiVvery rich and 
from .3 to .5 per cept.

I he subjoined tahle givcs the percentage of phosphoric acid in 40 
surface soils and 16 suhsoils, uhtained in tlie various provinces of Canada 
as indicated.
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PHpsPHORIC ACID IN CANADIAN VIRGIN SOILS.
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Per
Surface CentProvi nce. Locality.I Chnracter of Soil. of
Subsoil. Phos.

29 Ontario Russell Surface.. Grey snndy loatn".. 
Subsoil . Light yellow sandy 
Surface. .Grey sandy loam .

do .. Sandy and light... 
Subsoil
Surface. .Grey sandy loam

do .. Clay loam..........
Subsoil .. T ...........................
Surface. Sandy loam. ..
Subsoil ................................
Surface.. Black muck.... 
Subsoil .Grey sandy ....
Surface.. Red sandy..........

do
do .. Dark grey sandy loam 

Subsoil .
Surface. .He 
Subsoil .
Surlace.. Black clay loam
Subsoil ...............................
Surface. .Yellow soil.... 

do .. Pale yellow soil

do do30
do31 do .09do Walkerville 

Muskoka...
32

do33 17do34 do do 17do Port Arthur 
Lot l4,Cnn. 10, 

Tp., Muskoka 
Muskoka. .. 
Arlhabaska

35 1436 do
16do37 0938 Quebec 16du! 39 do 17do do40

/do « do ................
St. Adelaide de Pabos

st. Ck-vrr^°
do

4» 3ido42 .04do43 do 07do44 32do45 2946 do St. Ignacedu Nominin- 
do do [que 

St. Peter Joliet...........

Maria, Bonaventure
Restigouche............
Sackville Marsh...

avy clay loam 18-do47 1848 do 27do49 28do50 1851 New Brunswick .08do52 do 15do53 do do 1754 Nova Scolia Cumberland . 
S. W. Mabou 
Kings Co...

do ..Sandy......................

do .. Light sandy loam

of>do55 .0956 P. E. I .09

These results have been collated from the annual reports of the 
Chemical Division of the F.xperimental Farm, in which may be found 
the complete analyses of the soils as made in,our laboratory at Ottawa.

The samples examined by no means represent the “ Provincial 
character ” of the soils ; that would be impossible with such a limited 
number of examples. They are, however, fairly representative of toler- 
ably large areas of uncropped and unmanured lands in the various 
provinces.

The percentages above recorded. may be regarded as those of 
“total” phosphoric acid ; being determinedafter treatment of the soils 
with hydrochloric acid, according to the method as suggested by the 
Association of Official Agricultural Chemists of the United States. - I
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Shall not discuss .hese data in detail, but at.en.ion may be called to the 

h.gh phosphoric acd content in the soils of alluvial origin from British 

Columbia and ,n the Virgin prairie soils of Manitoba. We obtain as an 

average of the above tabfe, the following percentage of phosphoric acid

Surface soils (40)

Subsoils (16)...

it.r
d.

•’7 (09
>5

17 Assuming the weight of the surface soil to a depth of nine inches 

oneacre to be 2,600,000 pounds, we findan average amount in 

of 4,420 pounds ol phosphoric acid. In the surface soils of 
a uv,al and praine ongin, the amount of phosphoric acid would be still 
larger, more especally when we consider the greater depth of these soils.

CONDITION OF
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WKIGHT OF PHOSHOglC ACID TAKEN FROM THE .SOIL BY FARM GROPS 

PER ACRE---- AVERAGE.
Pounds.

Wheat, 20 bushels, grain—Grain and straw. .. 15.7 
Barley, 25 bushels, grain—Grain and straw. . 14.0

15.6 

32-5

Oats, 35 bushels, grain—Grain and straw. 
Corn fodder, glazing—1 
Timothy and clover—1 *4 tons dry 15.0
Turnips (10^ tons of roots)—Roots and tops. 27.3 
Mangels (10 tons roots)—Roots and tops.... 28.0 
Carrots (8^ tons roots)—Roots and tops. ... 21.8 
Potatoes (3 tons tubers)—Tubers and haulm . 14.5 

We thus see that the average a^nual phosphoric acid requirements 

for fann crops is somewhere in the neighborhood of 20 pounds per 
We might, therefore, infer—providing the natural phosphoric acid of the 
soil were even in a fair degree available—that an addition of superphos- 
phate would be unnecessary and unprofitable. Such, however, as
already stated, is not the case. The explanation is, that the phosphoric 
acid of the soil, although frequently present, as regards amount, inample 
quantity for crop use, hecomes but very slowly available This latter 
process is brought about by the solvent action of the soil water contain- 
ing carbonic acid and the solvent action of the acid sap in the plant 
rootlets. I repeat, therefore, that soil fertil i ty is dependent rather upon 
the percentage of available plant food than upon its total percentage. 
Soil exhaustion is principally the loss, by rapid succession of crops, of 
the store of immediately available elements in the soil. Our purpose in 
manuring is to replace them there in such conditions thht they may at 
once be made use of by plants.

SOLUBILITY OF PHOSPHAfES.

With respect to the solubility of mineral pHosphate in soil water, 
Warrington says: “ One part of pure tricalcic phosphate dissolves in 
6,788 parts of water saturated with carbonic acid.” Some experiments 
made in our laboratory at Ottawa, 01^the solubility of the finely ground 
phosphates, resulted in showing that pho .phoriq acid equivalcnt to .05% 
of tricalcic phosphate had been rendered soluble when 5 grammes 
treated for 3 hours with 150 c.c. of water through which carbonic acid. 
was kept bubbling. Previous calcination of the ground phosphate

1

i



i

Phsphorit Atid in Agrituiiurt,
*5 <PS

increased its solubility, when treated as in Ihe foregoing experiment In 
one tria! phosphoric acid, equivalent to ,45 per cent 0f trirnl '
Phate, had passed into solution. From «he« da, ' it i 7 P 
neuher the particles of phosphate mek originnlly present in thetoil 

s added m the form of ground apatite, ean furnish, p,r u, at any 
me more than very small quantities ofavailable phosphoric acid 

We may now inquire as to the solubility of the soii phosphoric acid

lar i,y ableTdati0n * il h "*ans that plamsbrgely able to appropnate the mineral matter of the »oil, | ,r Berf,„r(i
Dyer, m a paper on the available mineral plm„ f„0d„ in 8oils J" T , 
mthe journal of the Chemical Sooie.y, Engiand March ’ ' '
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i
were taken. An exact account of its yields in straw and grain, as well 

as of the fertilizing constituents applied, has been kept. In all, 22 

samples of soil were examined. The results are of such intensé interest 

that I shall insert Dr. Dyer’s table of results

PHOSPHORIC ACID DETERM INATIONS IN SAMPLES OF BARLEY SOILS 

FROM, HOOSFIEI.D, ROTHAMSTED.

i

■ ■ I

MaNURE Al'1'LIBD every Year Sinck 185a 

(For Quantities see f*ages 143 and 144.)
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These figures are very significant as pointing 
small amount of available phosphoric acid to the

253
:tl

out the comparatively 
total amount present. 

As remarked hy Ur. Uyer, the ratio of the total phosphoric acid con- 
tamed in the plots receiving no phosphates, to the phosphoric acid in 
the plots receiving phosphates, is a small one, viz : , to 1.7; whereas,
the ratio of the available phosphoric acid comained in the plots receiv
ing no phosphates to that in the plots receiving phosphates, is 
paratively large one, viz 
soluble in i

“ We find that the

12

St

.s

ti
to 6. Speaking of the phosphoric acid 

per cent. solution of citric acid, he says
average percentage thus found in the eight plots 

receiving no phosphates was 0.0078; in the eight soiis that received 
phosphates, it was 0.0463. These percentages are in the ratio of nearly 

The difference in the percentages of phosphoric acid soluble in 
dilute citric acid is thus comparatively overwhelming.”

A considcration of these data, in conjunction with the yields ob- 
tained, affords an argument of the very strongest character in favor of 
judgmg ofa soil’s fertility by its available plant food rather ihan solely 
hy the “total "percentages of its constituents, and further, we have in 
these results of l)r. Dyer, coupled with the yields of barley, ofSir Henry 
Gilbert, emphatic confirmatory evidence of the immense value of the 
apphcatton of soluble phosphates. Other factors (season, mechanical 
condition of soil, &c.), heing satisfactory, experiments show that crop 
yields are directly dependent upon the amounts of available-constituents 
m the soil, prominent among which is phosphoric acid.

We may, therefore, inquire as to the sources from which this phos- 
phonc acid can be supplied. They may be classified

1. Bones—and their products.
2. Guanos.

1 : 6.

as follows

3. Mineral phosphates, including Canadian apatite, Spanish, Nor- 
wegtan, South Carolina, Florida, French and Algerian phosphates and 
coprohtes.

4- Superphosphates.
5- ^ homas-phosphate or basic slag.
To discuss the relative merits of these from

point is of course impossible in the present paper. Suffice it to say, 
that the one great Canadian source of phosphoric acid is in the vast de- 
posits of apatite found chiefly in the Province.of Qugbec. We shall,

an agricultural stand
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therefore discuss, first, our mineral phosphate in its finely ground condi- 
tion, and secondly, as converted iiito superphosphate. Some data have 
already been given as to the solubility of raw phosphate in soil water, 
that is, water that we may suppose contains carbonic acid. Further re- 
sults are, that, according to Williams, one part of finely ground phosphate 
dissolves in 140,840 parts of carbonic acid water, and according to 
Bisshof, 1 in 393 000. It will be noticed that while these co-efficients 
of solubility are widely divergent—which is evidently dUe to diflerence * 

in .methods of determination and in the fineness of the ground phos- 
phates —they all show a very low degree of solubility in carbonic acid 
water. We may, therefore, conclude that neither the phosphate rock 
particles either added to or originally preseTrKm the soil, can furnish, as

!

the result of the sölyent action of the soil wate^, at any one time, more
We are evi-^ than very small quantities of available phosphöric acid

dcntly not yet in a position to assign definitely a place in the scale of
agricultural values to finely ground phosphates. No doubt the experi
ments now going on here and elsewhere will before long throw light upon 
this subject. Finely ground phosphate undoubtedly adds to the store of 
the soil’s phosphoric acid that it will in time become available, but it is 
equally^evident that in the majori ty of instances it will well repay to 
previously convert it into a soluble form.. In this connection, it is 
well to remember that the profit in farm ing largely depends npon the 
rapid conversion of plant food into, vegetable products, which can only 
be done when such plant food is present in the soil in tolerably large 
amounts, and in immediately available cpnditions. I have always ad- 
Vised, as being more economical and profitable, methods and fertilizers 
which tend to immediately increase the yields, rather than those which 
may be looked upori as permanently improving the soil. At the same 
time, it is worthy to note that phosphoric acid, unlike its sister, essential 
nitrogen, does not easily leach or waste in the soil. It is an accumulative 
fertililer,' very little passing off in the drainage water.

It has already been stated that the acid sap of ro^lets is an impor- 
tant factor in soil food assimilation. We have also seen that Dr. Dyer 
has shown that the acidity of this root sap is equivalent in solvent power, 
on the average, to a one per cent. solution of citric acid. Following up 
the work already quoted, Dr. Dyer ascertained the solubility of various 
phosphates in this solvent. He found that 15.81 per cent. of the total

.
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Dr. Dyer concludes, “ As a matter of fact we know that finely 
ground mineral phosphates do afford an available, if not an economical, 

of plant fpod, their value being determined mainly by fineness of 
grinding and specific hardness.”

The experimental fertilizer plots at the Central Experimental Farm, 
Ottawa, are under the charge of Mr. Saunders, the director. In his 
report for 1893 he gives the data pf the previous six years’ trials with 
varipus fertilizers on the yield of d(fjefent farm crops. He concludes

source

regarding raw phosphate as follows “ The crops given by plot 4 in all 
the series seem ter show that mineral phosphate untreated, no matter
how finely ground, has little or no effect as a fertilizer, and that the 
effects observable where nitrate of soda and wood ashes are used in 
conjunction with t^ie untreated mineral, are probably due entirely to the 
action of these added fertilizers. There is, however, no doubt that the 
mineral phosphate, when treated with sulphuric acid and rendered solu
ble' by being changed to the supérphosphate, is a most valuable addi
tion to the fertilizing constituents of the soil.

“ It would appear that, when the finely ground mineral phosphate 
is intimately mixed with barnyard manure in an active State of fermenta- 
tion and composted for several days, better results are obtained than 
would be expected from the proportion of manure used, and it is probable 
that under these circumstances some portion of the mineral phosphate 
is rendered soluble by the action df the ferments in the decaying 
manure.”

i

Various experiments have been made in our laboratory at Ottawa 
since 1893 towards a means of cheaply and effectively converting the 
phosphoric acid of ground phosphate into soluble and available forms, 
by means of sulphate and bisulphate, and carbonate of the alkali metals. 
The first report on these experiments, already referred to, is contained 
in the report of the Minister of Agriculture for 1893. It is there shown 
that the fusion of one part finely ground phosphate with the bisulphate 
of soda renders soluble a large proportion of phosphoric'•acid. Thus, in 
one instance, phosphoric acid equivalent to 38.49 per cent. of apatite 
had been so converted. I maybe allowed to quote'from that report my 
conclusions as to the solubility of the phosphoric acid after ignition with 
the sulphates and bisulphates of soda and potash :—“ I infer from these 
results (1) that any soluble phosphoric acid that may be formed during

■ :•/
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I intcnd tu repeat these experiments, using i per cent. citric acid 
' solution for the treatment of the ignited mass.

(c) The third series of experiment^ in tliis investigation conducted 
by us, afford data regardin£ the efifect of igniting finely ground phosphate 
xvith wood ashes and carbonate of potash. A mixture of wood ashes 
and finely ground phosphate xvas heated together and the mass subse- 
quently treated vvith water. In the aqueous extract, phosphoric acid 
equivalent to 1.25 per cent. of the phosphate was found. The residue 
after treatment with water, wasleft over night in a 1 per cent. solution 
of citric acid; this brought into solution phosphoric acid equivalent to 3 
per cent. of phosphate. As the duplicate experiment in this trial closely 
agreed, we must infer t ha t simple heating with wood ashes does not ap- 
preciably improve,the solubility of the phosphoric acid in the mineral 
phosphate.

In the next experiment sand was added to the wood ashes and 
ground phosphate before ignition. T‘his method was not found to in- 
creastf the percentage of available phosphoric acid over that found in 
the preceding’ experiment.

Trials were t lien made by fusing together carbonate of potash and 
finely ground phosphate. Treatment of the mass with water dissol ved 

^/frfiosphoric acid equivalent to 6 5 per cent, of phosphate, and the sub- 
jection of the residue to the action in the cold of 1 per cent. citrio^acid 
further dissol ved phosphoric acid coiresponding to 43.00 per cent. cS 
phosphate.

From these experiments, I conclude that ignition with wood ashes 
does not materially increase the availability of the phosphoric acid in 
apatite, but that ignition with carbonate of potash does so very materi
ally.» If commercially any of the processes that compfise heating ground 
phosphate with the sulphates and bi-sulphates or carbonates of soda or 
potash are practicable, undoubtedly we should have a means of readily 
rendering more of less immediately available much phosphoric acid now 
locked up and well-nigh useless to agriculture. '

I may point out that if the potash salt were used in the fusion, the 
■ resulting fertilizer would contain in addition to the available phosphoric 
acid, another element of almost equal importance to farm crops—viz : 
potash. * .

1
1
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all soils. As a special fertilizer for fruit trees and orchards, it must be . 
supplemented more partiqularly by sonie form of potash in addition to 
nitrogen. Roots also require liberal quantities of phosphoric acid, but 
for cereals siiperphosphate gives the best return when applied with avail- 
able nitrogenous manures.

With barn-yard manure, 100-300 pounds of superphosphate per 
acre will be probably the quantity most profitable to use. For special 
and intenSe faVming, 300-500 pounds per acre may be applied togelher 
with a nitrogenous or potash fertilizer, as the case may require. As 
plant food varies so much in amoiint in different soils, and as plant re. 
quirements also vary greatly, it is impossible to lay down any hard and 
fast lines for universal guidance. - Let us remember that any excess of 
phosphoric acid applied, is not likely to be lost, for it is not, like nitro
gen, easily leached from the soil. Further, all farm crops require phos
phoric acid and there are few of our cultivated soils in the older 
provinces of Canada that would not have their crop yields increased by 
an application of phosphoric acid in an easily available form.

LOSS OF iVHOSPHORIC ACID TO THE DOMINION IN EXPORTS OF AGRI- 
CULTURAL PRODUCTS.

Very briefly, and in conclusion, I purpose stating the approximate 
annual dut-go of phojphoric acid in our agricultural exports, a loss which 
should be made good if the original fertility of our virgin soils is to be 
maintained.

By means of the statistics given in the Returns of Trade and Navi-

:

gatioh for, the Dominion, for 1894, and knowing the percentage of phos- 
^phoric acid in the products, I havfe compiled the following instructive
table:—
ESTIMATED TONS OF PHOSPHORIC ACID IN PRINCIPAL AGRICULTURAL 

EXPORTS IN 1894. A
800
170

Cattle.................
Sheep ...............
Bacon and meat
Wheat...............
Barley.................

'SSfö::::
Cheese...............
Hay..........
Bonés.........

230

360
870

177,0
1,050 t

1
7.77°.
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This amount,.to be replaced, would require 51,800 tons of super- 
* Poosphate containing 15% phosphoric acid.

. -We nnanufactured last year fertilizers to the value 
And imported to the value of.................

Total........................................ ............
And we exported fertilizers to the value of...........
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be .
to

hut
ail* of. $244,469 00

• • 16,978 00

• • $261,447 00
31,413 00

$230,034 00
lins atyt valuation of $30.00 per ton represents 7,667 tons, and if 

we suppose such fertilizers to contain, 
acid,. these 7,667 tons will contain 
Deducting this amount from the total

7,76o

cial

As

re.

average, 10% phosphoric 
766.7 tons of phosphoric acid. 

out-go for 1894

on an
5 of
tro-
ios-

767
i by

6,993
Practically, 7,000 tons of phosphoric acid is the amount our soil was 

impoyerished by in ,894-.ruly a very significant amount. In these 
calculations I have not taken into account the phosphoric acid exported 
in our wood ashes and lumber, 110 small amount.

It is, therefore, evident that our Government, through its officers, 
does well to call the attention of its farmers, for their own profit as well 
as for the welfare of the country at large, to the necessity of applying 
more phosphate to the land. The development of the phosphate mining 
industry and superphosphate manufacture must therefore undoubtedly 
prove benefioal to our Dominion and is worlhy ofall encouragement.
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PHOSPHATE'S FUTURE.

j By Robert C. Adams, Montreal.

The apparent extinction of the Canadian phosphate industry has 
led many to regard it as dead .and buried, beyond any hope of resurrec- 
tion. A consideration of some facts and circumstances may warrant the 
hope that the mining of apatite will again revive, and that it will

yet as-
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the prominent position in Canada’s production that it was once 
expected to fill.

The principal causes uf the declinc of the in dust ry were :
1. The fall in prices, due to increased production in other countries, 

notably in Florida, and also to the general depression of the agricultural 
interests.

2. The high cost of apatite mining ovving to the uncertainty of its 
occurrence, and the expense of selectiiwor “cobbing” it.

3. The loss in weilht and the frequent rejection of shipments that 
failed to analyse up to the -guarantccdr quality.

4. The lack of a home market./
Aa to the first cause, the fall of prices,—two remedies are already in 

sight. Phosphate producers the Xvorld over have been impoverishcd by 
the low prices, andWe either lysscning their»output, or are combining 
to secure higher figures. Th/increasing valu c of agricultural products 
will bring prosperity to the farmer and naturally lead to a larger demand 
for fertilizers and better prices. It is quite reasonable to expect a con- 
siderähle advance in the price of phosphates in the near future.

Sccondly.—Although apatite cannot be expected to occur in more 
favorable modes tlian it has done in the past, it is better understood 
and tlxere will not be the wild waste of money in fruitless search under 
improbable chances of success. Mechanical and Chemical means of 
separation may lessen the expense of cobbing and secure a more uni
form quality. Methods have been patented by which the phosphoric 
acid is taken into solution from the pulverized rock and is then precipi- 
tated ; a process which if successful would make a vast saving in the 
labor of selection and the cost of transportation, as otily the purq pro- 
duct need be shipped. Mechanical separation by specific gravity has 
met with some success; and a combined Chemical and mechanical 
process may be found to be «available, as it is said that fluids can be 
compounded having a specific gravity of 3’5, which would float away all 
lighter substances. As the specific gravity of apatite is 3 2 jigging in 
two fluids, onc under and one over its gravity, might secure an effective 

, separation. '1'hese facts skilled experts must determine.
Thirdly.—By grinding all the phosphate and shipping it in bags 

and barrels there would be less loss in weight and more accuracy in 
pling for the determination of quality.

i
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Fourtfly.—As to the home market, there is a certainty that it must 

anse. Agriculture is the basis of a countryV prosperity and fertiiizers 
are the basis of agriculture. It is estimated that every year a million 
and a half tons of phosphate are taken out of the soil of the United 
States by its food crops. Every net ton of wheat contains ab?ut 

of phosphorie acid, and the average soil contains about 

acre or

263

es,

ral 16 lbs.
68 6 lbs. to the

just enough to supply the phosphate to 4-16 tons of wheat. In 
process of lime the fertility of the soil is exhausted unless the ingredients 
that have-been extracted by the crop are returned to it. A complete 

be composed of phosphate, potash, and ammonia, but 
the greatest of these is phosphate. \’ast areas of land in eastorn Canada 

that were formcrly rich produecrs of grairi are now barren for lack of 

being supplied wilh plant food 

restore vitality to the soil. The
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iiat
fertilizer is said to

by A judicious usc of fertiiizers would
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use ot artificial manurcs, were i a ised in twenty years from a value of $3 ' 
per acre to $30 per acre. The samend transformation might lake place in 
Quebec could knowledge and/eiTtcrprise be combined to apply the 

remedy. Every ton of phosfdiate that can be produced in Canada is 
needed on her own soil, andjshould be sold for use here instead of being 

transported thousands of milAand often sacrifived in competition with 
infcrior foreign producls, or tlt\ough los 
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A few years agr., after Colj North and others had made 
fortunesin nitrate, a writer in the London Times, in an artide upon 

phosphate as a fertilizer, said : “To adopt a homely simile, the nitrate 
is like a 

of beef,

immense

t glass of spirits, whilu the phosphate may lie cömpared to a plate 

I his eaught the liritish fancy and did a good deal to stimu- 
late investment in Canadian phosphate lands on the part of some who 
thought that, to follow out the simile, phosphate kings might become as 

much richer than nitrate kings as beef 

this stimulus extravagant prices 

wise methods of operation were attempted, all of which contributed with 

the falhng market to the ruin of the industry. ljut the fact renmins that 

phosphate is the mest valuable plant food that is linown. The lands of 

the settled portion of eastern Canada are exhausted and phosphate is 

the principal tonic needed to restore their vitality, The use of phos- 

phate constantly increases throughout the world. England and Germany
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are using ever-enlarging quantities, and in tfte United States every year 
more than a million tons of fertilizers are made, of which phosphate is 
the chief ingredient

How shall this home market be created ? The first means is the 
education of the farmers. The distribution of a knowledge of the re- 

► snits obtained by the careful tests made at the experimental farms would 
tend to give confidence in the use of such fertilizers as were recom- 
rnended. The agricultural societies should be encouragcd to sprda 
formation and help experiment. Missionaries should be sent 'to the 
waste places to preach the gospel of fertilization by which the wilderness 
may rejoice and blossom as the rose. The Government may rightfully 
engage in this work of enlightment.

A difference of opinion exists as to whether it is a correct policy for 
the Government to ^ive direct pecuniary encouragment to industries. 
The majority of the people have decided in favor of a national policy, 
which has enabled anyone who manufactured any artide, be it pickle 
pig-iron, to go to Ottawa and secure either a protective duty or a honus, 
or both. If this is the policy of the country, surely it can in no ca se be 
so well applied as in the pfomotion of agriculture, the staple industry of 
the land, upon which its prosperity mainly rests. While there are about 
300,000 people in the Dominion engaged in mechanical and manufac- 
turing industries there are nearly 800,000 occupied in production from 
the soil. The occupiers of land number 620,486, of whom 524,806 
owners and only 92,708 are tenants. So large a land-owning class im- 

• plies the intelligence essential to successful cultivation of the soil, and 
there can be no more hopeful field for the inculcation of useful practical 
knowledge pertaining directly to the welfare of the people, than 
the sturdy agriculturalists of Canada. As long as the Government 
fit to bonus or protect industries employing a few hundred workers, the 
600,000 farmers of Canada have a right to ask for consideration, and in 
no way can they be aided to prosperity better than by assistance to the 
intelligent use of cheap and efiective fertilizers. If the Government 
would devote a sum of money to the spread of knowledge about ferti
lizers, and to .the encouragment of the mining and manufacturing of 
phosphates, it would be of greater benefit to the country than the same 
amount of money applied to any other industrial pursuit, be^it what it 
may. There is no proper conception as yet in Canada as to the great

d in-
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One of the greatest means pf increasing the productfdf bf phosphate 
would be to prove that in its crude State, finely ground, it is eflective as 
a fertilizer. At present the custom is to mix the phosphate with an 
equal weight of sulphuric acid, by which means it becomes soluble in 
water and is termed superphosphate. It is due to the acid that the 
objectionable odor exists. This process increases the cost of the fertilizer 
to the farmer two or three-fold. Many experiments go to show that the 
raw phosphate is effective, especially when mixed with stable manure, or 
when applied to crops that do not require a very quick stimulant. Mr. 
W. H. Bowker, the eminent fertilizer manufacturer, while arguing for the 
general superiority of superphosphates, says: “ There may be places 
where in soluble phosphates can be advantageously applied, as upon land 
covered with fruit trees or devoted to grass. Perenn ial plants, like 
grasses and trees, n’o doubt extraet phosphoric acid more readilv t han 
annual plants, owing to theit numerous and wvll-developcd roots. Winter 
grains, especially wheat, from the long time it occupies the ground, and 
its growth in the fall, may al so be benefitted by an insoluble or partial ly 
insoluble phosphate.” As this adipission applies to four fifths of the 
eultivated land, it indicates the possibility of an extended use of crude 
pulverized phosphate.

Another reason for expecting a revi val of Can ad ian apatite mining 
is the faet that in a great many instances it is associated with phlogopitc, 
—mica of amber or silver-grey color. This mica was formerly worthless, 
and many phosphate pits were abandoned on account of the prevalence 
of this mineral. Now that its use as an electrical insulator has become 
general, selected lots of mica can be sold för $100 a ton, and many 
properties which would not pay if worked for phosphate alone, or for 
mica alone, may be made profitanle by the produetion of the allied 
apatite and mica.

Our reasons for hopefulness as to a revi val of the Canadian phos
phate industry are based, then, upon the expeetation of a rise in prices; 
better systems of mining and select.ion ; shipping in the pulverized con- 
dition ; the opening of a home market; the availability of the great 
western market by means of cheap water freights; the increasing use of 
phosphate everywhere; the certainty that phosphate of lime is the best 
fertilizer known; the assurance that Canadian apatite is the richest 
known available source of phosphoric acid ; the efforts already made by 
Government, through the experimental farms, and by agrieultural socie-

\i
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CANADA—A NATURAL MANUFACTURING 
FERTILIZERS.

CENTRE FOR

X
By Mr. Henry Wigglesworth, New York.

Fertilizers in ihe empirical sense of the tenn, have been used by 
agriculturalists as far back any records go. The earliest writers speak 
of the beneficial results derived from certain suhstances when put onthe 
soil, at a period when the scientific knowledge of the cause was un- 
known j; and that improved fertility resulted from the application of 
certair; soils or marls, was at least known in the earliest days 
of. Manure is spöke» of in the Old Test 

• used cofixmonly in the earjiest day^.
Bilt the true knowledge of t 

principle that marks the opening Åf the n
left unexplained until 1862, wlién Baron

we can read- 
mient, and was unquestionably*

: properties, the uoderlying 
era of scientific agriculture 

von Liebig in Germany, 
and Sir John I-awes in England, explained the laws of nourishment that, 
govern the growth of plants.

(ese stram

The light thrown in 1862 is the whole basis of our modern methods 
in agriculture ’ The laws formulated at that tinie stand now more clearly 
than ever, to guide the agriculturalists in farming, and the fertilizer 
manufacturer in compounding the necessary nourishment to sustain fer- 
tility in the soil.

Liebig explains so well the foundation of the theory that it may be 
well to quote this summaay of-his laws

1. “A sojl can be termed fertile only when it contains all the 
materials requisite for the nutrition of plants in the required quantity 
and in the proper form.

2. “ With every crop a portion of these ingredients is remoyed. 
One part of this portion is again added front the inexhaustible 
the atmosphere; another partihowever.Js lost forever, if not replaced 
by man. X_\^/

store of

1 ' 3- “ The fertility of the soil remains unchanged if all the ingredients 
of a crop are given back to the land for fertilizing.

4' “The manure produced in the course of husbandry is not suffi- 
gient to permanently maintain the .fertility of ä- farm.

!

It lacks the gdq-
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Statistics of the output of the Canadian mines hardly come within 
the scope of this paper. The history of apatite min ing only concerns 
us at present where the manufacture of fertilizvrs influences or throws 
light on the subject.

Until 1889, almost if not the whole output of Canadian apatite 
mines went either to Europé or the States; a plain truth painfully 
realized by all interested in the Buckingham mines. To the influence 
and exertions of the Hon. Judge Hall, of Montreal, but at that 
time member of Parliament jit Ottawa, representing Sherbrooke, belongs 
the chief,crq|iit for a new regime in the industry. He had been for 
years working to get some suitable and enterprising company interested 1 
in Quebec as a centre for manufacturing fertilizers. He was sure of the 
field, and worked as Mr. Hall, and a man of strong convictions can. It 
was necessary to have the aid of some Chemical manufacturer. Had it 
been sufficient to grinti the rock and mix it with other fertilizing ingre- 
dients, the task would have been more easy, but sulphuric acid to render 
soluble the phosphateof lime, ofwhich apatite is composed, was required 
in large quantities, and that demanded a very large outlay. Some 
strongly capitalized concern must be found. G. H. Nichols & Co., of 
New York—now known as the Nichols Chemical Company—had since 
1887 been supplying the enti/e ('anadian trade with sulphuric acid from 0 
the works they had erected at Capelton, in conjunction with their min- 
ing interest there. In 1889 the Hon. Mr. Hall was successful in per- 
suading Mr. W. H. Nichols, the president of the company, to erect and 
start works for dissolving the apatite, and manufacturing fertilizers 
generally. TJiey agreed at the same time, to undertake the introduction 
and sale of the fertilizer throughout the Dominion, a task that they were 
very loath to énter, and which had largely deterred them from making 
a start earlier.

In the spring of that year the first and only manufactory of ferti
lizers waS inaugurated at Capelton by G. H. Nichols & Co. Fertilizers 
were but little known in Canada ; they had been purchased in small 
quantities from the United States by a few farmers in the Eastern Town- 
ships. The Government of Québec had also imported, some years 
previously, a shipload of guano for gene’ral distribution at cost price, but 
it proved almost impossible to give it away, for amoi 
speaking portion of the population fertilizers were absolutely unheard of.

the^Trench-
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1 hc difficulty of introdttcing anything so new can thcrefore lic 
imagined. The Government in the face of tlicir guano cxperienee, and 
losses sustained at that lime, fult indis,,osed to do anything and did 
nothing. Only the natural ceiltre and the rieh endowrnents of 
for establishing such a business made it itnpossihle. “The means lluit 
Heaven yields must be embraced and not neglected.” The Hon. Mr. 
Hall felt this, and rendered great personal aid a t all times.

The lower grades of apatite lay around the mine useless and un- 
saleahle. The possibility of marketing this 60 per cent. phosphate in- 
dueed the mining company to offer it at a very low ligt,re. The railroads 
also saw a great future in transporting this. material, and made low 
freight rates, Sulphuric aeid was manufactured on a large scale from 
the pyfitcs ore

nnture

mmed at Capelton, and was produeed at a low cost. 
IVith cheap apatite, cheap sulphuric acid, eheap lalior, and low 
portation rates, supcrphosphates could be manufactured and sold at low 
cost to the farmer, and thcy were. Krom the very outset in 1881; super 
phosphate analyzing from 8 to w per cent. of available phosphoric aeid, 
whtch is e<|ual to twenty to twenty-five per cent. of soluhle phosphate 
of lime, was tu med ont and sold from the Capelton Works at almost half 
the price 15 to 20 years of American competition lind furccd it lo in the 
States.i There the price was, and is now, little less than $20 a ton. The 

offered at $10 per ton.“Capelton” grade was
Agents were established in every centre of importance ; pamphlets, 

circulars and letters were distributed in Krench and Knglish to suit the 
districts as rcquired. Salesmen familiar with the country and good 
linguists traversed every likely centre, from Windsor, Ontario, to Halifax,, 
N. S. The subject was made interesting to everyone, and there 
excuse for not hearing of the great beneftts derived from the 
reasonahle quantity of fertilizers. The

was no 
use of a

most stubborn opposition 
could not have forced down the production and growth of fertilizers in 
Canada. The natural centre made itself felt. Farmers knew they 
benefitted it. Metaphorically speaking the cheap raw material for their 
manufacturing was a boon to be quickly invested in.

The first year’s sales were sufficiently encouraging so that in 1890 
there was built and established a large factory suflicient, as was supposed, 
,to satisfy the demand for someyears. In the folluwing year, however, 
it became necessary to double one department of the Works.
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From this time the home consumption of apatite entered into the 
statistics of the output of the Canadian mines. A desirable condition 
of things, for you can hardly expect to satisfy foreign buyers with what 
there is no faith in at home. In five years, from 1889 to 1894, the sale 
of fertilizers increased ten-fold. The larger part of this tonnage dis- 
tributed itself over Quebec where the lands were more exhausted than

9

in Ontario, but a large amount was shipped to Ontario, New Brunswick, 
Nova Scotia, and Prince Edward Island. The Nichols Chemical Co. 

have a capaciiy at Capelton of about 30,000 tons complete fertilizers 
but if the demknd warranted, it could dissolve 150 tons ofper annum, 

ground rock per day.
Dissolving apatite is important and bears largely upori the question 

of the future of this rock’s position in the markets of the world. Atone 
time it was hopec^ grinding would be sufficient to render availahle its 
nourishing elements; but years of experiments have made certain, that 
results are too slow to satisfy immediate wants in unfertile soils.

A ground phosphate rock is to all practical purposes useless as a 
fertilizer. The tricalcic phosphate which represents from 60% in low 
grades to 80% in high grades, must be decomposed by sulphuric acid 
into the soluble or mono-calcic phosphate. Then the phosphorig acid 
which Mr. Shutt has spöken of in such a convincing way will become 
availahle. Rendering soluble the phosphate of lime is the most ex- 
pensive as well as the most troublesome part in manufacturing. It helps 
none that Charleston and other nodular phosphates can easily be dis- 
solved, apatite is of entirely different origin. It belongs to the oldest 
geological period, it is altogether harder to crush, more troublesotne to 
grind, more difficult to dissolve, than any nodular phosphate known or 
used. It is this that has given apatite the name it has, among con- • 
sumers; for it is only too widely known among manufacturers.

At first each factory supposed in their case with superior knowledge 
and more modern plant, better siiccess would be met with ; but the best 
that can be done leaves it a more expensive raw material to work with 
than other competitive phosphates.

This is really a very serious obstacle confronting the miner of apa- 
• tite, but on the other hand, he has a very miich higher grade of phos
phate rock to work upon. It is necessary for him, however, to use 
every modern contrivance and device to mine and cobb, and prepare

fi

A
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the rock for the market in thc
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Apatite can be used by the manufacturer, and used economically ■ 

mdeed, d,d we not understand the nature of apatite, and bad it defied 

r attempts to dissolve it, tbe method must soon be iearned, for the

of th S Ch arUat present furnishing the larger portion
thc world s supply are estimated to last only about zo.yeJ.

1 he Nichols Chemical Co. have never yet, in their Caldian Work,
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softer and more tractablc Carolina phosphates No 

w,th apame whp obtains thcse results, It can be done, without doubt 

but as stated, costs more in every stage. For this reason, those inter’ 

ested in the apat,te mmed must devise means to sell at a lower figure 

per un,t than softer rocks fetch. It is reasonable to expect this with the 
knowledge that the manufacturer entails more expense by using it At 

lower pnce per unit apatite would be a more attractive phosphaUan

the softer rocks, for ,ts h,gh grade would attract, and be an incentive to 
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Last ye^ the Buckingham mines produced less than any year since 

operattons were thoroughly established there. The output was less than 
than half the tonnage of 1884—ten years previouslv I, .

State of affairs d jres us (o ,ook i( (he face In Sou(h aSer'°US

T ere i fp ' ^ r0Ck’ the outP“‘ keeps increasing steaddy here has not been t,me to ascertain the total tonnage, but 750,000 tons

would be a fa,r estunate for ,894. This would be sufficient to make 

millions of tons of complete fertilizer. A million-tons, at 

are sojd m the States. Canada’s 

companson whatever with thi 
Buckingham district from

:on- •

dge

irith

ipa-
any rate,

consumption of fertilizers bears nof 
s. When it does we shall tum out from the 

300,000 to 400,000 tons per annum. U0 the

18
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parliaments of Quebec and Ontario, as well as Nova Scotia, New Bruns
wick and Prince Edward Island realize what this means ?' The western 

‘provinces are hardly concerned yet.
The progress of the world depends upon the food supply of'the 

world. The food supply must be proportional to the fertility of the soil. 
While we come it]to the world with nothing, and can take nothing out 
from it, we live on our grand-fathers. Every one of us consume and 
expend the stores nature has taken ages to accumulate, and in Canada 
we look on, doing nothing, while Nature’s stores are being steadily 
drained, our farm ing land fast becoming barren, and the average crop of 
all produce generally decreasing.

Throughout Ontario, there is an intelligent Snd level-headed class 
of farmers. The well tilled soil and clean farms bear evidence of the 
higher standard squght after, and yet Ontari|r(Canada’s garden) produces 
an average! yield of wheat less than half what it is possible to raise with 
the intelligent application of fertilizers. Sir John Lawes, on his experi
mental farm at Rothamstead, Eng., has grown wheat for thirty-eight 
years running without rotation, but with the use of feftilizers, and the 
average yield over the entire period of thirty-eight years is 36)^ bushels 
of wheat weighing 591/2 pounds to the bushel. Ontario’s average yield 
is 17^ bushels pej- acre. Sir John Lawes, in the 461b year of his ex
periments, continuing the cropping without rotation and using fertilizers 
without barn manure of any sort, reports a yield of 35^ bushels of 
wheat, weighing 59^ pounds per bushel. In other crops it proves the 
sänte way. The average yield in Canada, where we have statistics to 
make comparison, makes a verybad shoWing alongside the average crops 
prodticed in Great Britain generally, and in Germany where high-class 
farm ing has now become general.

“It is a condition, and nota theory that confronts us,” and well 
deserves the consideration of this Association. Are not we competing 
with Russia, India, Australia and the United States to supply the Old 
World with grain, cattle, horses, butter, cheese, and farming produce of 
every sort? How can we hold our own unless the fertility of the soil is 
sustained ? Progress, not retrogression, must be our watchword. It is 

- not only that the crops are decreasing, but the standard of quality cannot 
be kept up The weight per bushel, and the nourishing qualities in the

as been

274

grain can easily be detected by any farmer where the grain |



/
äanaia~A Manufacturing C eni re for Rrtilhen.

275
grown Oil a barrenishment is absolulely elsemtl'‘to, 'j!!,"' on°te"°"sh : nour-

tlie world must be made known hvin, a P' ° a'"ty t0 suPP*y 
^ ^ is every ^ ”

Pntg fachties can certainly not be comp,ained of We h vel T

farm lands. The.se phosphates 
have studied tho

thc
.oil.
out

unprove the quality of 
Practically unlimited

our
Those who 

possibility of ex

dily
, . ir occurrence most carefully

, d»r-‘ÄS3* - “ -
hand in abundance 
for the

) of see no

the , mgredients is also at
1 hc destructive distillation of coal 

production of gas will yield 
Sulphate of ammonia 

of the Montreal works, but 
where they are

ces in Nova Scotia 
enough ammonia for an indclinite 

manufacturod from the waste liquors
more wiHii , °f I'’" liqU°rS “re exPor“-'f' the States^ 
more wiHmg to pay for them than

-äääs:-^
Salts of potash alone, of all the 

plant 1 i fe, remain undiscovered 
still rich in

irith
t i me.

ght
the we are.

ield all products 
are exported iex-

necessary ingredjents f0r sustaining

- -“L ftris-ts:
ä of
the
i t0

ties from Ger ma ny

It must be evident that Canada has 
carry on the fertilizer business. 
the last few

vell
singular naturaj endowments to 

1 hat there has been
mg
D\d great progress in 

lar from the high standard 
We ought to consume

years is plain, but we are still 
European farming hW löng ago attained.

rrrr: -*«-»-«. •
2 Of
il is
t is

am
the
een



t

General Mining Association of Quebec.

the members of the Association, and a famil iar face to the most of us, 
designed for the Japan goverriment an extensive fertilizer factory, which 
is now said to be in operation». Every nation has probably, in one way 
or another, subsidized agricultnral investigation and that which would 
tend to advance scientific methods of farm ing. There is great need of 
assistance in Canada if we are to continue furnishing food supplies to 
the Old World

CANADIAN PHOSPHATE AND KERTILIZJ 
UFACTURE AND HOME MAi

^RS-HOME MAN-
RKET.

By Mr. J. Burlry Smith, M.E., Glen Almond, Quc.

Canada, possessing/inexhaustible deposits of the richest known 
phosphate of lime, with alUhe necessary materials for manufacturing super- 
phosphate a t home, has, for many years merely exported this invaluable • 
mineral, to the deprivation of her own agriculture, and to aid in glutting 
the overstocked markets of the world. And to-day all the phosphate 
mines of Canada are shut down, and an industry, which, under proper 
conditions, might have beén not only a flourishing mining but also an 
enormous manufacturing business, employing thousands of men in its 
various branches, has been allowed to die a natural death; and the 
phosphate mining districts, where. for many years, thirty to forty thousand 
dollars of foreign Capital were spent every month in hard cash, have now 
to reproach, not the foreign manjufacturers, who can buy their raflr material 
cheaper nearer home, but Canada herself and her 'capitalists, who have 
not onlyyot invested capitai in the working of her phosphate mines, but 
have failed lo see that the possession of such a mineral was the nucleus 
of a mighty manufacturing industry, not-only for home consumption and 
the benefit of home agiiculture, but for export to foreign countries as a 
manufactured fertilizer.

Without doubt Canada could at the present time, with her wonderful 
resources, manufacture superphosphate so cheaply as to compete with 

• any manufacturing centre abroad, but the beginning should be for home 
consumption, and in this direction a demand is certain to spring up.

Oncé show our farmers that by spending a small sum in artificial 
fertilizers they can increase the yield of their farm produce many ti mes

h •

-
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Chemical fprtilizers is here; there is no dodging the question nor dis- 
puting the facts in the case; it is hefe, and it is here to stay.”

The same may be said of much of Canadian North America. The 
constant exodus of her sons shows that the old homesteads are not pro- 
lific enough, under present conditions, to do more, thari support the old 
folks, and that though the acreage is large enough to employ the ad
ditional labpr, the elements of fertility are wanting. The phosphoric 
acid has been taken out from the land and none rcturned to it.

The avidity with which Canadian farmers ye learning all" that 
. be taught them in the making of cream, cheese and butter, shows that 

both cyes and ears are open ; and that their. world-famed reputation in 
this direction has not been without its encouraging effect; and they 
ready for fresh knowledgu.

“ The era of Chemical fertilizers is here” and let us hope “it is here 
to stay.” Tjie splendid Government Experimental Farm a t Ottawa is 
an open book for all to read, but that is not enough. The knowledge 
oblained hy intelligent Chemical experts there must be proclaimed from 
the house-tops and from the Street corncrs.

The good work of Prof. Robertson in lecturing on milk, cream but
ter and cheese, etc., must be followed up by lectures on fertilizers. How, 
and in what quantity they should be used, theiPcost, and the kind best 
adapted to the diflerent natures of soils and crops, with full information 
as to how they can bc purchased.

Thus demonstrating how the land can be induced economically to 
yield more and still continue fertile.

Lectures must be given at the frequent meetings of the 
local agricultural societies. Practical instruction in simple style must be 
sown broadcast, and an intelligent and appreciat^e people will quickly 

mark, learn, and inwardly digest the facts laid before them. The result

I

i

vanous

will be a de mand for fertilizers, i mproved and more regulai crops, and 
the constant well-being of our farmers.,

A new home manufacture will t»e developed',
I

a dormant mining in-
dustry will again flourish with increased vigor, great numbers of 
and laborers will find regular cmploymcnt, and this time the industry 
will comc to stay.

miners

Situated on or near the banks of river du Lievre, which runs through 
liuckingham and the neighboring townships, are the well known phos-
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It is also well known to those who ha ve searched for and mined 
phosphate that pyrites is exceedingly ahundant in a phosphate district, 
and if sought after as a mineral to mi ne, instead of, as hithcrto, to avoid, 
except as an indication of other minerals, no doubt it could be obtained 
in very large quantities indeed. Some time ago a boring test in a phos
phate mine passed through a deposit of i ron pyrites fifteen feet thick, 
which, being of no value then was simply left and avoided. But sup- 
posing this were not taketi into consideration; sulphuric acid is 
factured already at Capelton and could be delivered at Buckingham as, 
cheaply as at superphosphate works anywhere.

1 he cost alone in freight of shipping phosphate to the superphos
phate manufacturers of Great Britain and Germany averages not less than 
five to six dollars per ton ; the cost of freighting the phosphate down the 
river du Lievre to a factory at Buckingham would certainly not exceed, 
all round, seventy-five cents to a dollar a ton.

1 o lessen the heavy freight charges to Europé manufacturers stipu- 
late for the highest grade of phosphate, viz.: 80 to 85% first grade, and 
not less than 70% for second grade, in order that all extraneous matter, 
sucji as pyroxene, feldspar, waste mica, pyrites, eté!, should be eliminated 
before leaving the mine.

To achieve this involves a very expensive system of jnining ; in the 
first place, great care must be observed in blasting the mineral 
keep it separate from the associated rock, then the crude mineral has to 
be sorted, screened, picked, and again sorted, by a great number of 
and boys, and it is only by using the greatest care that the maximum of 
each grade can be' reached ; too often at a cost which has precluded any 
chance of profit to a mine ovvner.

Owing to the almost uniform specific gravity of the associated min
erals, with the exception of pyrites, no perfect mechanical method has 
yct superseded hand separation, which has probably cost more than the 
actual mi ning or winning of the mineral.

But from various experiments made by the writer he is confident 
that this can he accomplished successfully when once the experience of 
specialist machine makers has been brought to bear on the subject, and 
providing that the cost of operating the machinery be minimized by the 
economical use of water power,—the i tem of steam machinery being a 
very serious one at each minp,

i:

manu-

so as to
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was in England some thirteen years ago, an old gentleman showed me a 
grape-vine from which lie sold Ji.200 worth of grapes every year. He 
told me he was feeding it with “ something from Canada,” and ,1 have 
little doubt he using Canadian superphosphate A gentleman at /' 
Richmond Hill was telling me the other day thaf he uses Canadian 
superphosphate on his fruit farm of sixteen acres, and he always has a good 
crop and can sell his herries and small fruits for a cent a box more thdii 
his neighbors. I think it is the du ty of the Government to do more 
effective work in the future in developing the phosphate industry than 
they have done in the past, and when I go home I shall write to the 
Minister of Agriculture and give him uiy viéws on what I have heard 
to-night.

I

Hon. Mr. Elynn—In what shape is phosphate utilized in other 
countries ? Have they cver tried it in the ground form ?

Mr. Shutt—The fineV ground phosphate has practically no mar
ket. What has come in of late years is Thomas slag, a by-product in 
the manufacture of Bessemer Steel. Great heaps of this accumulate at 
iron-works, and it was found to contain phosphoric acid Th a forna which 
was partiaUy available for plants, and so it has been largely made use of 
on the continent of Europé. It seems tö stand intermediate between 
finely ground phosphate and superphosphate. It is to a certain extent 
available, but not so much su as phosphoric acid. England uses super
phosphate more -particularly, while Germany uses a great deal of Thomas 
slag, and phosphate which comes from Algiers and other countries.

So long as money is lying in the bank not gaining interest, it is of 
no value to anybody, and just so jvith plant föod in the soil: It is only 
when it is bearing interest that it'is of value, and we may look upon • ' 
crops as the interest. The whole scieijce of farming may be sunimed 
up as' being fhe conversion of .mineral cönstituents into vegetable pro- 
ducts, which awf aftcrwards food for man and beast. The more rapidly
we can"accomplish this the more quickly do we get" rctiirns up 
Capital. '

With regard to any action which may be taken by this convemion 
as to urgiflg any mode of action upon the Government, I think it is well 
Co begin at the bcginning. In my opinion the first duty of the Govern
ment is to do the teaching. Let thcm by means of pamphlcts, lectures, 
etc., issue such instruction as to the uses and value of supefphosphate

|
i
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and does not like newnotions, is ....... . to admit that h^onsidered
this superphosphate much cheaper than any manure he could get in the 
neighborhood, and he was m a position to get manure from farmers and 
others m the vicinity at a very low post. 
marked improvement

man

He said he found
with the effect produce" 

th,s sort I cons.der valuahle. I am quite sure that if the Government 
could make it clear to the farmer that he could put $10 or $20 a year 
mto hese fert.hzers w.th advnntage, th£ consumption of them would 
largely mcrease Speakmg generally, I may say that within the last four 
or nve years, farmers have taken heart in this province 
from creameries, etc., have enabled them to look much more favorahly 
on a farmers lo, ,han they had heen able previously ,0 do (Applause.)

think they are now encouraged to take up modern methods of increas- 
ing the yield of their farms.

Their- returns

I regret the unavoidable ahsence of 
Irvine. We all understand the

old friend, the Hon. Mr. 
reason, but we k now that his heart is 

w.th US, and that the Association has always had his support. At the same 
tmie, with the Commissioner of Crown Lands in the chair, the General 
Mining Association of Quebec is in its natural position with reference to 
the Government. It is fitting that the gentleman charged with the admin- 
istration of the mming resources of this Province should frequently 
and come into conference with the 
Speaking for myself and the miners
head ofthe mining department has heen most anxious to work with us 
m every way within his power. (Hear, hear.) This fact has giv- 
support to the feeling of security with which mining is 
Province upder the Government regulations. (Applause.)

Mr. G. Y. Chown I beg to suggest that the convention memo- 
Governments of Ontario, Quebec and the Dominion to dis- 

senunate amongst the farmers information dealing with the nitrogenous 
pqtash and phosphoric elements in
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meet •
men who actually do the mining. 
generally, I feel that the official

!

en great 
carried on in this

rialize the

manure.

that of Mr. Shutt, who
comprehensive and lucid survey of the whole field 

might add a word, it would he that, in applying fertilizers it is 
to consider (t) the necessities of the soil

If I
necessary ' 

ind (2) the recjuirements of A



Canadiau PhosphaU avd Fcrtilizm. Ålered 
i the 
i and 
very 
rison 
e of 
nent 
year 
ould 
four

- irr“ - r* - -- -superphosphate to a soil alreadv comiin! ‘he al’Plicati°n of
of little benefit, while such a soil mioht i?-”" eXCW °f lime ®'gbt be 
taining nitrogen or potash Certai 8 * 8rUat neL'd of ">anure

phosphoric acid, and for' the.seT'"'°f 
Others must have more of nitroaer °*P an ldl'al ^rtilizcr ;
necessity for choosing the fertilizer w'ith’tl 7’/ 'i'"!* arises the 
as possible the element or elements of nutriV V'LW “■ f"rn,shlnK as nearly

...... ™;rrrrr,r,"d- »• - <*»
manures, and there 
to the agricultural

countries in the * 
be httle doubt that it would he of 

industry if their

artificial
benefit

arns
ably
ise.)
eas-

u.se ofcan
great

employment could be 
! Governments can do

—
of giving anything by way of a bonus to I , ‘° d°Ul,t the wi'dom

be unnecessary if a market could be created forT^' 7* W°U'd 
to create a market for superphosphates is t Pr°duct' Tha way
would pay them to use it. Lt reports and L°nV'nCC that il

Prof. Shutt be printed in hand / d p8pcrs such a» that rqad by 

bloe book among oier 7 ^ ^ obscurity 0f a
these be generously distributed »mong^LS^ h^'8' “d

»*d M, »“"!■ 11. «.*• -—Ätt-zar—'
Hon. Mr. Flynn 

the gentlemen wh

extended. No doubt the Provindal 
something to this end, and by 
Ontario experimental

and Federal
means

Mr.
t is

?ral
to

eet •
!

ng.
:ial
us

?at seems to be
his

io-
is- —Carried
us

question dealt with the subject from 
<* exeellent, but I think I only

ve s
as

I to come 
on the phosphate 

They were all

papers. read 
various standpoints. 

express the sentiments of all

t-'
Df

present when



286 General Af i,ting Association of Quehec.

I congratulate Prof. Shutt 
man ner in w

in particular upon the able and 
hicli he has presented the questi

that the best way to popularize the idea.of using fertilizers i, ,0 educate 
e peopleup to the pomt of appreciating their value, and it occurred to 

me while listemng to Prof. Shutfs papvr that i»would be ofgfeat advan- 
tage to the farmjjig commumty if it were published 
and distrihuted as

complete 
(Hear, hear.) I agree

m pamphlet form
r. , , widely as poskible. Speaking as the Commissioner of
Crown Lands and. as a member of the Government of Quehec i 
convmced that the question of ■exténding the phosphate industry’ 
r.pe^for Government encouragement. It must beadmitted that our lands 

m need offertiliztng, and the moment you can show-tcHjie Govern- 
ments of the Prpvmces and the Dominion that 
excellent fertilizer, that 
Governments toenco

superphospKates
it becomes the duty of tlje several 

urage those who are prepareej to Work the phosphate 
mmes and convert the output in(o fertilizers. To do this is ^dy in 
harmony with thepolicy of these Governments, and so faras the Govern
ment of Quehec is concerned, I feel that all that 
the matter to the notice of the

moment

is rcquired is to bring 
Minister of Agriculture,and fbelieve a 

most favorable response will he experienced. (Applause.) The Dom
inion Government has larger means at its command, and with the 
Experimental farm has a larger field 
Dominion and the Provinces

to work in, and whyshould the 
not have one policy in this matter? Why 

should they not work together to establish the industry and to ereate a 
home market, wluch, when ereated, would cause the business to be self- 
sustammg,and doawaywith the necessity of any further encouragement ?

r. G.bson has said that he was not inclined to view with favor the 
proposal to grant a bonus to the manufaeturer.' Well, it is a question 
for consideratmn howthe industry should be encouraged. Would it pay 
at the present time to manufaeture superphosphate ? Until 
people of the different Pr

X

you get the
ovmees to accept this fertilizer and the industry 

becomes self-sustammg, should there not be some helping hand? We 
are acting on this principle every day. In Quehec lately 
bonus of one cent per pound on butter in order to place it on"the Eng- 
ish market, and we also g,ve aid to the beet sugar industry. I admit 

that action of this kind belongs specially to the sphere of the Do 
Government, and I

we granted a

mimon
L exPress'n6 my own personal opinion, not neces- 

sarily that of the Quehec Government, when I
say that I believe the
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EXCUkSIONS.

On Friday morning the members and their ladies were entertained 
by Mr. James K ing, M.L.A., and Mr. Lawrence Lynch, to a caleche 
drive, visiting the many sites of historic interest for which the ancient city 
is famous. At the end of this delightful outing the members were 
driven to the Union Club, where cake and wine were served. '

I.n the afternoon the members and a number of prominent citizens 
were the guesls of M^ssrs. Carriére, Laine & Co. in the steam yacht 
“ Vega,” visiting the Chaudiere Falls, Falls of Montmorenci, and the 
large engineering’establishment of the firm at Levis. Before returning 
to Quebec, the Hon. E. ]. Flynn and His Worship Mayor Villeneuve 
gracefully acknowledged the courtesy of Messrs. Carriére, T-aine & Co., 
and congratulated them on the success of their engineering entedprise 
Mr. C. H. Carriére, Mr. James King, M.L.A., and Mr. Lawrence ijynch, 
members of the local committee, were then duly “bounced” to the strains 
of “ They are jolly good fellows.” On Saturday many of the members 
took advantage of the special rates giyen to the Association and visited 
the Saguenay via Lake St. John, while others who could not afford time 
for so long a journey, ran but by rail to Ste. Anne de Beaupré.

6
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SPECIAL MEETING.\

OTTAWA.:he
:ity

14™ November, 1895.

A special meeting of membcrs of thc Association owning and oper- 
* !ng m'Ca m'"es’Was held 1“ ‘he Kussell House, Ottawa, on Thursday

A general discussion took place on the advisability of establishing 
uniform standard ofgrades and prices, the following being appointed

MicamCotteLtd°i r W3ynand 1 Baum--,en (Canadian 
' Td ) °“aWa; >' G- Co“^oHes (Wallingford Mica Co.) 

empleton; Lews K.MacLaurn^MeUurin mine) Templeton; Don 
■ ätters (Lake C„rard Mica System) Ottawa; S. P. Franchot (Ville- 

• w Jr0 ) Buckingham ; W- F- (Clemow & Powell)
fBlalb Tn (VaVaS°Ur Minbg Associatio"); R. L. Blackburn
(Blackburn mme) Ottawa, and B T. A. Bell, editor
Rcview, Ottawa.
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1895

1895

1894

1893
,

1891
e

1895 ?

1895

1895

1893

wm



Ördinary Members. 497
Elected.
>895 Burnet, G. K,

Montreal, Que.
Burritt, G. L., (Ingersoll Rock Drill Co.)

Montreal, Que.
Carlyle, W. A., M.E.,

McGill University, Montreal, One.
Carrier, C. H., (Carrier 1 jiné & Co ) 

j Aéwu, ytze.
Chouillou, L.,

Montreal,\ Que.
Cirkel, F. M. E., (Templeton Asbestos Co.),

Ottawa. ,
*Co°pe^James, (McGregur Uke Phosphate Co.),

Costigan, W. T.,
196 St. James St., Montreal.

''m' Jn <,Canadian General Electric Co.),

Donald, J. T., M.A.,
„TX St. James St., Montreal.
*Doucet, Theo., N.P.,

James St., Montreal. 
>rUÄ«^^W='» Rockland State Co.),

F—c°-
Drummond, T. J. (Canada Iron Furnace Co., Ltd )

New York Life Butldtng, Montreal. *
Drummond, Huntley (Cumberland Ry. & Coal Cb

Impertal Butldtng, Montreal. M
>rU Th0S'’ M'E' <Caribo° Hydraulic Mining

Dru””Ä°z" j;,iCanada Iron Furnace Co’ Ltd>.
DUgÄH°n0r> Judge (Mica Mine Owner),

Dwyer, J. T. (Carrier, Lainé & Co.),
Montreal, (?«<?.

Eustis, W. E. C. (Eustis Mining Co.),
Kilby Street, Boston, Mass.

Fleck, Alex., Jr. (Vulcan Iron Works),
Ottawa. '

Fleming, Walter A.,
St. Francois-Xamer St., Montreal.

Foley, Jas. (Petroleum Oil Trust, Ltd.)
New York Life Butldtng, Montreal.

Franchot, S. P. (Emerald Phosphate Co.),
Gart£fhinerr Supp,y c°-)'

1895
>893

■893

1895
1

1891

1891

1893

1895

•893
1891

1891

•893
Ltd.),

1894

1895

'895

1894

"893

i895.

1894

t 1895

'895

1895
I89I

I892

i

n
b
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Elected.
Gendreau, L. J.,

Jersey, Mills, Beauce County, Que.
Gilman, E. W. (Ingersoll !&>ck Drill Co.),

Montreal% Que. W

Greenshields, J. N., Q.C. (Danville Slate Co.),
British Empire Building, Montreal.

Grundy, Frank (Quebec Central Railxvay),
Sherbrooke, Que.

*Halsey, F. A. (Canadian Rand Drill Co),
Park Place, New York.

*Hanson, E., (Glasgow & Montreal Asbestos Co.),
Tetnple Building, Montreal.

*Haycock, E. B. (Stär Gold Mine),
4b Sparks St., Ottawa.

Higginson, J. S. (Ovvner Mineral Lands),
Btickingham, Que.

Hobson, J. B., M.E. (Horsefly Hydraulic Gold Mining Co.),
Quesnelle Forks, B. C.

* Hopper, R. T. (Anglo-Canadian Asbestos Co., Ltd.),
Board of Trade Building, Montreal.

In nes, F. C. (Montreal & British Columbia P. & P. Co.), 
Vancouver, B. C. jt

*Irvine, Hon. Geo., Q.C. (Johnson’s Co.),
Quebec.

* Jenckes, Johh M. (Jenckes Machine Co.),
Sherbrooke, Que.

Jenckes, S. W. (Jenckes Machine Co.),
Sherbrooke, Que.

Johnson, A. S. (Johnson’s Co., Ltd.),
Thetford Mittes, Que.

*King, James, M.L.A. (King Bros.),
Quebec, Que. *

King, Col. Charles,
Sherb/ooke, Que. '

*Klein, L. A. (American Asbestos Co, Ltd.),
Black Lake, Que.

Lawrence, H. I).,
Sherbrooke, Que.

Lynch, Lawrence (Johnson’s Co.), .
Quebec.

Loomis, D. G.,
Sherbrooke, Que.

McCall, J. T. (Canada Iron Furnace Co., Ltd.),
Montreal.

McRae, Hector (Electric Mining Co.),
Ottawa.

Mann, D. I). (Victoria Hydraulic Mining Co.),
Windsor Hotel, Montreal.

Macdonald, A. (Owner Mineral Lands),
St. John, Que.

Marcuse, B. (Danville Asbestos & Slate Co ),
Sherbrooke, Que.

1895

1893

'893

1893

1891

1891

1891

1893

1895

1891

. 1895

1891

1891

1893

1892

1891

1895

1891

1895

1895

1895

1894

1891

1895

1893

1895

;



Ordinary Memhers. ägt)
Elected.

i895 MartL,RK,2:<Beaver Ashestos co.),

Mit1l'iL!:(BeaverAsbestosCu').
Mitchell, IVm,

DrummondvilU, Que.
ti, »;,(Nortney MnfR- Co->'

i893

i89S
1892

189.3 Munroe, Robt. (Canada Paint Co.)
Montreal, Que.

Ne”ozz«LF' (Vavasour Mininfi Association),

"■» 111 “ “ ■
Noian, W. H.,

Craif Sl., J/o
Parker, Moses,

1895

1894

1895

I892
ntreal.1895

Montreal.1891 * *Pe'lhJzoÄ,i(zUnited Asbest0? C°->’

Powell, W. F. (Mica Mine Owner), 
r, 4l Ollam.Powell, C. Berkeley,

Ottawa.
‘Prefontaihe, R., Q.C., M.P. (O

Montreal.
ReeÄiamä.(AsbeSlos Mlne Cwner), 

♦Sclater, Wm (Owner Mineprl Lands),
44 Foutulhng Sl., Montreal.

anglt^VräJCanadian Rand Ml Co.),

Sra'ffi^(^riltonPowderc°’)

Smuh/Ä^:tel,’sAsbestosco.),

(Britisb PhosPha-e Co.),
SPafl?ä/f» Lé’iNiCh°1S CfcmiCaI C°->-

Montreal, Que.

1893

'895

1891
Mineral Unds),wner

1895

1891

1894
/

•893

1893

1892

'893

1891

1895

. 1895 Tuck, T. J.,
Sherbrooke, Que.

Wadsworth F.M.E, (American Gold Co )
Gold Mints, Sherbrooke, Que

I ÄC" (Llke Girard Mica Mining System),

>»93

1893
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Electcil.

'893 Wiley, F. A., (Owner Mineral I^ands),
Port Arthur, Ont.

Williams, Capt. John J.,
Danvi/le, Que.

Williams, H. J., (Danville Slate and Asbesto§ Co.), 
Danville, Que.

•Williams, Capt. T. W., (North Star Mine), 
Buckingham, Que.

Woodside, J. W., (Beaver Asbestos Co.),
Sherbrooke, Que.

1893

1891

1891

1893

STUDENT MEMBERS.

Archibald, W. M., ^IcGill College, (Sciéhce) Montreal, Que. 
Äskwith, W. R, 24 Alexander St., Ottawa, Ont:
Ängel, F. W., 36 Cathcart St., Montreal, Que.

^ Bacon, F., 377 St. Paul St, Montreal.
Boyer, Amelieu, 58 Drummond St., Montreal, Que.
Bell, J. W., McGill College, (Science) Montreal, Que.
Baker, H. C., B.A. Sc., Blackburn Mine, Perkins Mills, P.O., Que 
Ek>ugal, R, McGill College, (Science) Montreal, Que.
Gwillum, J. C., Kaslo, B.C.
Green, R., McGill College, (Science) Montreal, Que.

_ J3unn, R. A., B.A. Sc., 1135 Dorchester St., Montreal, Que.
Hart, O. C., McGill College, (Science), Montreal, Que.
Hillary, G. M., McGill College, (Science) Montreal, Que.
Johnson, W. S, McGill College, (Science) Montreal, Que 
Mussen, H. W., McGill College, (Science) Montreal, Que. 
Rutherford, F., Clapham, Que.
Stewart, R. H., McGill College, (Science) Montreal, Que. 
Thompson, H. N., McGill College, (Science) Montreal, Que. 
Turnbull, J. M., P. O. Drawer 2412, Montreal, Que.
Van Barnwell, C.E., McGill College, (Science) Montreal, Que. 
Webb, W. M., McGill College, (Science) Montreal, Que.

\



Deccased Afembers.
3°i

OBITUARY.

Smce the organization of the 
have been removed by death

1892—Dr. T. Sterry Hunt, New York. 

'892 J. D. Ducharme, C.E., Montreal. 

^93 3V. Hall Irwin, Montreal.

1894- LT.-C0L. Lucke, Sherbrooke.

1895— VY. H. Jeferey, Richmond.

Association, the following members

♦\
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GENERAL MINING ASSOCIATION

Treasurer’s Statement FOR THE

RECEIPTS.

Balance from 1892-3...........................
Members’ Subscription receipts.........
Grant hy Dominion Government 
Grant by Quebec Government......

$ 216 42 

1,000 00

t

$2,406 42

(Signed) A. W. STEVENSON,
Treasurer.Montreal, ioth January, 1894.



ti

Financial Slalc/ntni, rSpj-pj,

QUEBEC,

'3th Januarv, 1894.

3°3
OF THE PROVINCE OF

Year endino

disbursemknt.s
International Minino Convkntion

“a'ar""c"

Rent, Windeor Hall 
Victoria Riflei Band
Sharp A Curlin____

Keith Reid, services 
W iTd°r - Wlndsor Hotel
A w1'J, W n’ d,8burKe»»ents 
A. W. Stevenson, do 
Sharehoider Prlnting Co,,
C. Campbell, Florist........"
Henry Morgan & Co
L. Patton & Son.......

„ 9n‘®ri° tiank, interest..............
MoS^Tc-Ä'"8:::

Bureau & Freres.......
‘ Ottawa Engraving Co 

Paynter & Abbott,
Freight..........................

23
60

J
50
25
75

4 50
5 00 
* 5o

75
82

, Ottawa

00
25

prlnting

29

352 42
----------- $1.543 36Ordinary Exprnsbs 

Paid Secretary as pei 
, Pr- R. W. Elis,

Mortimer & Co..............
„ Sharehoider Printing Co'. '. ',............
„ Morton, Phillips & Co,, ..........
.« ManÄ" co,l*ctl°t »ubicriptlon*
« nlnV H nF and Pu»'l»hing Co.........

Bank collecuons on cbeques and draft»,,..........
preparing itatemenl* and poiting

r vote........
cxpenses $100 00 

9 7o 
26 80
2 50
? 50 
6 50

Treasurer's Clerk 
u books, &c...,
„ Treasurer’s postages, ...................................

4 25

25 00 
23 57 *

3 42
71 50

444 45Balance in hand 726 19 
136 87

$2,406 42

oe
o6

v.
a:

’S
v§

'5
 _

2f
S^

fta
^S

5^
*ä

-§



General Mining Association of Quefiec.3°4

STATEMENT
SHOWING

SUBSCRIPTIONS PAID TO TREASURER
DURING THE YEARS 1893-1894.

Col. Lucke.... .............. $jo 00
Charles Péarson 
Don. C. Watters 
W. F. Powell.. .

Geo. E. Drummbnd........
f C. H, Carrifere...................

I. B. Futvoye....................
B. T. A. Bell...... .....
Alex. McDonald!.......
A. W. Stevenson.............
S. P. Frapchot...................
F. P. Buck............. ...........
John Blue............................
Hon. Geo. Irvine..............
W. H. Nolan.....................
F. A. Halsey.....................
E. B. Haycock...................
Wm. Mclntosh................
Dwight Brainérd...............
Capt. R. C. Adams..........
R. T. Hopper...................
W. H. Irwin......................
F. S. VViley........................
J. B. Smith.........................
W. E. Bell..........................
Judge Dugas ..................
G; R. Smith .....................
J. S. Higginson ...............
D. Smith.............................
T. P. Bacon.....................
F. Bacon............................
J. N. Greenshields, Q.C.. io oo 
Robert Munroe

* W. H. Jeffrey .
D. A. Brown..
Hon. G. A. Drummond.. io oo 
James Cooper 
Hector McRae
S. H. Fleming

E. W. Morgan...................  io oo
10 00J. M. Jenckes.

S. W. Jenckes
F. Cirkel.........
James Kirfg, M.L.A......... io oo
W. T. Gibbs....................... 10 00
W. Å. Allan................
O. M. Harris.............
S. L. Spafford.............
Wm. Sclater................
I). L. Lockerby..
E. W. Gilman .......
E. Hanson ..................
A. S. Joh
J. S. Mitchell......................
F. Wadsworth...................
J. R. Woodward...............
W. A. Carlyle.....................
Theo. Doucet.....................
R. Prefontaine, Q.C., M.P.
W. S. Gardner...................
A. W. Elkins......................
Capt. J. J. Williams..........
C. M. Martin......................
J. J. Penhale..................
W. T. Costigan.................
B. Rising............................
J. T. Donald......................
L. A. Klein........................
Frank Grundy...................

!

$690 00

X.



Subscripiions faid Treasnrer, ffyj-pj.
3°S

STATEMENT
SHOWING

PAID TO TREASURER
894-5.

SUBSCRIPTtONS
BUR ING Til K VKAR

H. J- Williams (1891),..
W- H Nichols (1894)..
J- J- Drummond.........
Jno. Blue.■
f. p. Buck....v;;;;;
J- J- Penhale...................
D- Smith ........ ..
E. B. I Inycock .............
Capt. Adams.....................
D. Brainerd. ...
B. T. A. Bell 
George E. Drummond
J- T. MeCall... r, x
V. ]. Drummond ’ " V Hilldh^fircen
A. Benson.". ............. !° °o- h. w. (iilman
Col. Lucke .... ......... ° 00 ' , I: ’■ ,,a';öu ..
J.&Srtith... "......... 00 R Bacon.'...
C. H. Carrier . .............. ° °° X<wgsCooper.
A. Macdonald........ " " ■ ° °° ”»"9" ■
R. 'I'. Hopper.. ......... ° 0 ■ A- w- Mo"is.
w.e.c.Eustis..°°°
A. W. S tevenson.. ■ .
A. S. Johnson .
J udge I )ugas..........
]• S. Mitchell .....

...

James K ing 
‘E. Hanson. .......
Hon. George Irvine..
VV. A. Ällen..............
F. A. Halséy........
Hector McRae.....
S. L. Spafford :..........

$10 00 S. P. Franchot.. ......
E. VV. Morgan ....

• J° 00. Robert Munro...
10 03 

Jo c6 "
10 00

10 00 
10 öo'
JO PO

i.o 00 
10 00 
IO po 
IQ 00

..

IÄ «°f G- A. Drummond. . 
10 00 VV. S. Gardner......

F. (irundy,.
• 10 00 A. W. Elkins'..!!.' * .'
• Jo 00 J. M. Jenckes . . . .... 

J° 00 S., VV. Jepckes .
• Jo 00 (VR. .Smjth..........

10 ©o D. Brown ...
'o 00 R. PrMontaine....

30

30

A. Sangs ter;........
H. D. Lawrence

,s> 00 >Vm. Mitchell .
10 00 l>r. Jas. Reed. 
tö 00 T. J. TuqJ<.

B. Marcuse ...
00 JL A. Klein.... . "

sdl

Col. Chas K ing 
R H. Martin .. 

1 o 00 F: Boas.. .'.
■ Jo 00 H. J. Williams'.'

Jf VV. Woödside 
Fheo. Doucet ..

lo
ip 00 
10 00

r o 00
• • • 10 00
• . . 10 6qT

$650 00

30

20

W
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GENERAL MINING ASSOCIATION

Treasurf.r’s Statement

RECEIPTS. *

$ 136 87Balance on hand from 1893-4..
Suhscriptions..............................

. Sale of copies of Journal—
To membcrs........................
“ Dominion Government 
“ Quefbec Government ..

Balance^iue Treasurer.............

.......... $136 00

422 35

(Signed) A. W. STE VENSON,
Treasurer.

/\Montreal, gth January, 1895.



disbursements.
Printing.

Mortimer & Co., Vol. Rep
$607 38

58 50
------------ $ 665 88

General
Engraving :

McLaughlin & Co 
Secrbtary:

Grant as per vote
$150 00

»97 56
Treasurer:

Bank qommissions and 
Collector’s commission 
Hostages

347 56

$ 8
5

16
25

Stenographing Proceedings :

Rogers, Sydney and Sherbrooke
58 45

C. G
7» 90Dinners ANb Luncheons 

Balance annuäl dinner.. 
Vote to Sherbrooke $ 32 40 

74 03
meeting,

____i°6 43

$1.291 22

/V

/

Financial Stalcmeni, 1894-95.
3=7

OF THE PROVINCE OF QUEBEC.

THE YEAR 1894-5.FOR

'N

>JT

17

15



' GONSTITUTION AND BY-LA AVS.

(AS AMENDED TO DATE.)

Section I.-—NA ME.

i. The organization shall becalled The General Mining Association 
of the Province of Quebcc.

Section II.—OBJ Be r.

' 2. The object of the Association will be to nmtually benefit and 
protect its members by faeilitating the interchange of knowledge and 
ideas, and by taking conccrted action upon all matters affeeting or 
relating to the mining Industries of the Province of Quebec, and 
generally to promote the said Industries by all lawful and honorable 
means.

Section III.—MEMBERSHIP.

3. '1'he Association shall consist of Members, Associate Members, 
Honorary Members, and Student Members.

4. Members shall be persons engaged m the dircction and
tion of rnines and quarries in the Province of Quebec, more particularly 
mine and ni ill owners, parties intérested in, the ownership of rnines, 
mining engineers, mine managers, superintendents and metallurgists.

5. Associate Members shall be persons not eligible in the foregoing 
clause, but such persons vvhom the Associatioq, shall deem worthy of 
admission. All associates shall enjoy full privileges of membership.

6. Honorary members shall be persons eminent in the profession 
or history of the industry of the Province.

7. Student Members shall be persons who are qualifying themselves 
for the profession of mining, metallurgical or meChanical engineering, 
or other brarich of engineering, and such persons may continue student 
members, until they tutain the age of twenty-five years. They shall have 
notice of, and the j/rivilege of attending all meetings and excursions, 
and shall have all the privileges of the Association, except voting.

t



ti

Constilutinn and By-laws,

Sect,on IV. ELECTION OF MEMSEKs!
309

the Council who shall h!„ ^retary.and by him laid before

The recommendation shall^riffiwbing^nd" V°te'
tW° me"-bhCTS ofthe Association in gj standing

9. VVhen the proposed candidate is elected the Secreta
addedT d, rf aCC°rding ‘° Form “ hut his 
22 h r me"’bWs of «he Association
stgned the Form‘C’in the Appendix.

ry shall give 
name shall not |)u 

until lie shall have

Section V—FEES.

may from timeeWi7i""0UM "

subscription shall cease to be a mend,er. ^ °f qnnual

*'■ Student members shall

nd
nd

nd
Ide

T, pay an annual fee of one dollar
12. hc office-bearers of the Association shall consist of , 

Prjtdem; and, four Vice-Presidents; 3rd, a SccreZv a t '* 
and ntne members in , nu ruary, 4II1, a Ircasurer: „
office-bearers as a General clS 8’ ° Wi‘h lhe /

-3- The President shall not hold Office for 
tive years, but shall be eligibi 
val of a year.

;rs,

more than two 
re-election to that Office after

rly consecu- 
an inter-

u to

President and^hairbe^memhers onhe cÖinieil'^^^^1^ ^onoraiT

shah I,; e,iJleZZLZhen °f C°UnCi' Sha" rctir“%. hut

ing
' of

Section VII.-DUTIES OF OFFICERS 

Vice-President the members shall elect

shall be
absence of 
meeting.

In the 
a Cliairman for that

*'““wrai •'•"»-.».-Säj
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General Mining Association of Quebec.

properly certified as correct by the Council, 
from time to time a statement of the Association’s

310

pay all accounts that 
and shall present 
accounts

18. The Secretary shall attend all meetings, shall take minutes of 
the proceedings, shall be responsible for the safe custody of all papers, 
books and other property of the Association, and, under the direction of 
the Council, shall conduct the general business of the Association.

19. The Council rnay communicate with the Governments, Provin-
or existing legislation of a1cial or Federal, in cases of contemplate 

character affecting or relating to the int^rests of mining, metallurgy,

engineering or their allied interests.
20. The Council rnay appoint commiltees, consisting of members 

of the Association, for the purpose of transacting any particular business 
investigating any specific subject connected with the objects of theor of 

Association.
21. A committee shall not have power or control over the funds of , 

the Association, beyond the atnount voted for its
22. Commiltees shall report to the Council, who shall act thereon, 

and may make use thereof as they rnay direct.
23. At meetings of the Council five shall form a quurum.

by the Council.

Section VIII.—MEETINGS

24. The Annugl General Meeting for the election of Office-bearers, 
the transaction of the. business of the Association and the reading and

on theseconddiscussion of papers shall be held in the City of Montreal 

Wednesday of January in each yeär.
25. General Meetings for the reading and discussion of papers and

in every four months 
Council may determine. 
shall be specified in the

for the transaction of business, shall be h< 
in each year, at such time and place aj 

Any special business or subject for discus 
notice convening such meetings, and the Secretary shall give not less 
than fourteen days’ notice thereof to all members of the Association.

26. Extraordinary or urgent business may be transacted at any 
meeting, when considered absolutely necessary, by a three-quarter 

majorityof those present.
27. Special meetings may be called iiy the President or a majority 

of the members of the Council at any time, notice of whicli, stating the



§

Constitution nnd Jiy-tawS.

nature of the business, shall be mailed by the Se 
of the Association.

jtiil,
i’s cretary to each mumber

Section IX. -CONSULTING OFFICERS.
ma? heT!h CTf haVe P°Wer 10 aPP°int such Consulting officers

r-m ■i™ - ■- - - - -l ,*
of
rs,

asof

in- Section X.—PUBLICATIONS. 
29- 'The publications of the Association

may comprise :
gy» (a) Papers upon the working of mines, 

ing, railtvays, and the various allied ind 
(i) Papers upon the 
(c) Notes on

metallurgy, cngineer- 
Justries.

management of industrial operations.
, „ questions of latv concerning mines.
O “ Pr°CCCdingS °f the meetln8s Of Council, or of the 

Association, as may be dctermined by Council

ÄCÄrrrCuss.ons which may take place at any of its meetings 
reproduced m any of its publications.

; of

on,
or which may be

iSection XI.-MEDALS AND
OTHER RFAVARDS.

of fifty dollars, in 
members for original 

Association.
Siction XII.—DISSOLUTION.

32. The Association shall not be broken un „„1„= k , *
the thirdS °f f*6 memhCrS Present a‘ »y generaf meeting " V°tC °f 

the purpose of considering the dissolution and after c
similar vote, at a subsequen, meeting ,0 be held not les" thanTh ' * 

more than s,x months after the first-and noticeof this la r "
be duly advertised as the Council or a General Meeting mayldvis!

3r- The Association 
the form of medals

may award annually the 
or other rewards, to student 

' papers contributed to the proceedings of the
ers,

and

and
iths convened for

the
less

Section XIII. -AMENDMENTS TO CONSTITUTION 

BY-LAWS.

- -—-

any
irter AND

33- The foregoing Constitution 
two-thirds vote of 
ment must bé gi

rrity
the
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Öenerat Mining Association
of Quebec.

jr*

appendix to constitution
and by-laws.

form a.
Mr.

knowledge, do hereby recommend him fo, el=clion.
a member of the General 

WC lhc um’«signcd, from o„r personal

| Natnes of

iDate, Members.

1

form b.
Sir, I |*g to inform y8„ th»t on the

, member of the General Mining Association of th ' V \..... ' y°“ wcre elre'^ aformily with the Constitution your eleclim, c 'c °f l>eb=c. but in
form be returned with your signature. ™0t CCOnf'rmed unlil 'hcaccompanying

\.

I am, Sir,
Vour obedient ser vant,

General Secretary.

r form c.

- -iss issnurr» s c~— ..«■' Association, as they are Lw formed f"" by lhe '=6"la'ion, of .

th“ 1 wi" advance the interests of the AsscZlfon 7 ^ hereafl" altered
provided that, whenever I sha„ signify in wr Z „ ,h " " ^ ^ «
°f withdrawing my nam, therefrom ' “ **“
~y be dne by me a, tha, period, he free from ,hi. obbgalT"' ^

\

(Signed) ..........
Date,

M
■


