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Ontario as a Mining Country.

COLEMAN, Toronto.

How many hundreds of years have passed since the first mine was

R sunk in Ontario history does not record, for those mysterious ancient

-

Bof the province, and for iron.

@and stone, have left no traces either in history or tradition.

3

Brecorded mining operations 1n the province were also for copper, and In

ners, mound builders or whoever they may have been, who dug their

Btrenches and mined the native copper of Mamainse with tools of wood

The first

Bthe same region, and date back to 1770, a century and a quarter ago ;
850 that Ontario is not so young a mining country as one is apt to think.
| So far as I can discover, it was thirty years after this date befor

|the next mining venture was 1naugurated ; this time at the opposite end

The Bureau of Mines’ report for 1892

Bstates that iron was smelted at the falls of Garanoque river about 1800.

S handoned.

q: : . - )
; ship, near Lake Erie, in 182;

Ba romantic valley close to the lake.

n only a very small scale.

Y

b 1

sand smelted near Madoc and in Essex county.

ybtained by boring, such as brine, petroleum and natural gas.

Next followed the mining of bog iron ore in Charlotteville town
the ore being smelted at Normandale in
Some years later ircn was mined
With the exception of
Siron mining at one or two other points, no further attempts were made,
B0 far as I am aware, to develop our mineral resources until the Bruce
4 copper mines on Lake Huron began to attract attention about fifty years

Since then many mines have been opened and almost as many

Gold, silver, copper, nickel, cobalt, iron and lead, among the
ametals have been obtained by mining at one time or another in our
mprovince ; as well as a number of non-metallic substances, such as apa-

ite, barite, graphite, gypsum and mica, not to mention liquids and gases

It must be admitted that several of these products have been mined

All the cobalt obtained from the Sudbury
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nickel mines would amount probably to less than fifty tons; but, of
course, this metal 1s a rare one in all parts of the world. The amount
of lead mined and smelted in the province would probably amount to
only a very few hundred tons if we had the full statistics.

At present 1 believe the metals mined in Ontario are gold, copper,
nickel and cobalt : the last three in the neighborhood of Sudbury only,
Of the non-metallic minerals, mica and gypsum among the solids, brine
and petroleum among the liquids, and natural gas, which I believe has
been declared in an American law court to be a mineral, exhaust the
list of substances.

Our mines of silver, of copper, except as a by-product of nickel
ores, of iron and of phosphate, are in a state of suspended animation, if
not entirely dead.

The list 1s not a cheerful one for a patriotic son of Ontario to con
template, yet it may be useful to consider why mining matters have gone
as they have, and also to enquire into the prospects for the future,

Let us take up the chief products of our mines one by one, begin
ning with the non-metals and ending with the metals.

APATITE OR PHOSPHATE,

Apatite mining was attempted in 1870 or 1871, but apparently the
first shipments of phosphate from Ontario took place seven years later.
Most of our apatite was shipped vza Montreal, a smaller portion going
directly to the States, and on this account the statistics given by the
Geological Survey reports greatly under estimate the production of On
tario, all that went to England or Germany being included in the
statistics for Quebec.

In 1891 they report only 1,551 tons from this province, while the
first report of the Bureau of Mines for Ontario places it in the same year
at 4,900 tons, worth $50,800. The prosperity of the phosphate mines
ended in that year, however, falling to half the amount in 1892, and to
only twenty tons in 1893 ; and since that time there has been no mining
of importance, the cheaply mined Carolina and Florida phosphates,
though of lower grade, having crowded ours from the market.

Until the best of these southern deposits, which can sometimes be
mined with dredges or steam shoyels, are exhausted, we cannot expect
any important revival of phosphate mining in Ontario ; though our

mines should fi
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mines should find some demand from local manufacturers of fertilizers,
as our intelligent farmers begin to make more use of phosphates.

BARITE.

Barite has been worked at only one mine in Ontario, McKellar

,' Island in Lake Superior, where the body of mineral is described in the

Geological Survey reports as sixty feet wide, and perhaps the largest on
the continent. In 1890 the product is stated to have been 1,842 tons,
valued at $7,543 ; but no further reports have been made, so that min-

ing operations appear to have ceased.
GRAPHITE,

When graphite was first mined in Ontario I have been unable to
discover, but in 1877 we shipped 429 tons of plumbago, having a value
of $1,553; and in the following year about twice as much. Since then
the amount has greatly diminished, though late explorations with the
diamond drill show important deposits that should be worked at a profit.
All the mining has been done in the Laurentian of the Ottawa Valley,
near the Kingston and Pembroke railway.

GyYPSUM,

Most of the gypsum of Ontario comes from the vicinity of Paris on

the Grand nriver, Paris, Ontario, being in this respect at least like the
greater Paris in France whose gypsum mines have provided * plaster of

Paris ” for many years. The amount mined in Ontario seems to vary
greatly, 8,560 tons, valued at $11,715, being reported in 1887 ; but

8 since then the amount has greatly diminished, so far as one can judge

from the reports. In 1894 3,253 tons were mined, the value being

$9,760.
Mica.

This mineral is mined in the Lawentian region of the Ottawa
Valley, the deposits being very irregular and the output equally so. Mica
mining in our province is first mentioned in the Geological Survey re-
port for 1870-71, but no useful statistics can be obtained until 1891,
when the Bureau of Mines began its work, since the output of Ontario
1s lumped together with that of Quebec.

In 1891 it is reported that 240 tens of mica, worth $31,200, were
mined. In the following year only seven tons; in 1893 seventy tons,
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but for 1894 none at all. The new use of mica as non-conducting

packing for steam pipes should furnish an outlet for much material that

formerly went to waste in cutting dimension mica, and thus help out
. A

this industry.
PETROLEUM.

All the petroleum produced in Canada comes from the Petrolia
region in Ontario, where the industry seems well established and the
value of 1ts products steadily increasing. The first important production
of petroleum was about 1861, when a few thousand barrels were obtained
from wells at Enniskillen ; but it 1s difficult to follow the rise of the in
dustry statistically, since in the earlier years no distinction 1s made be-
tween the oil refined from American and Canadian crude petroleum.
Apparently not more than 500,000 bbls. were obtained in any year up to
1887 ; but since then the-amount has gradually increased, until

hbls.

394,
nearly are reported, affording products d at

3:"3' I ‘()v()\;?'

1,000,000

NATURAL (GAS.

The closely related fuel, natural gas, though long kni L0 occur in

the province, has not been put to use until quite recently. In 1892, gas
to the value of $160,000 1s reported. In 1893, 2,342,000 cubic feet,
valued at $238,200 ; and in 1894, 1,653,500 valued at $204,179. There
are over one hundred wells producing in the Welland and Essex fields,

but most of the gas is piped across the border to Buffalo and Detroit.
SALT,

Salt was first discovered 1in Ontario, when boring for oil at Goderich
in 1865; and it has since been found at various points in southwestern
Ontario, from Goderich to Essex Co., where it has been obtained within
the last few months. Practically, all the salt produced in Canada comes
from our province. The amount running from 30,000 to 60,000 tons,
and the value from $100,000 to $230,000.

No salt 1s mined 1n the province, all being made from brine pumped

from wells and evaporated; but the amount is unlimited ; beds of rock

salt from six to one hundred feet thick having been proved to exist under

hundreds if not thousands of square miles of territory.
[t is to be hoped that the attempts now being made on a small

scale to tlc\'clnp the chemical industries dcpendcnl on salt as a raw
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material may be successful. If we produced our own soda, soap, hydro-
chloric acid and bleaching powder, we should materially increase our
home manufactures and add to the demand for Ontario salt.
THE METALS.
Turning now to the metals, we need not refer specially to lead,
which has been worked in an experimental way only at a few points in
the Ottawa valley ; some thousand of tons of ore having been produced

in all, but very little of it smelted or marketed.

IRON.

Iron is of much more importance. Ontario possesses deposits of

all the chief ores of iron. The upper Laurentian of the Ottawa valley
contains, especially near outcrops of crystalline limestone, many ore
bodies, some of considerable dimensions, most of them magnetite but
some hematite. Southern Ontario has more or less extensive areas of
bog ore, and Western Ontario can boast of immense beds of magnetic
ore in the Atikokan and Greenwater lake regions; and of still greater
beds of hematite along the Mattawin river ; while low grade siderite or
carbonate of iron, has been found to the east of Port Arthur.

In the early days of the province iron ore was not only mined but
also smelted in furnaces of small and antiquated forms, but producing
charcoal iron of excellent quality. A good account of those primitive
operations may be found in the report of the Bureau of Mines for 1892,
where we find that magnetite was used in the Marmora region and bog
ore on Lake Erie. Some novelties were tried, such as the use of wood
for smelting in a furnace at Madoc. The iron was usually cast into
stoves, potash kettles, etc., and found a ready sale in the province.

No iron has been smelted, I believe, since 1844 or 1845 ; though
similar charcoal furnaces are working, apparently with good success,
under quite similar conditions in the Province of Quebec.

These old furnaces were of course immensely protected by the
difficulty of transporting such a cheap and heavy metal before railways
were available, Probably only a few hundred tons of iron were produced
in all, since the furnaces were of very small capacity.

Since those days a considerable amount of magnetite and also some
hematite has been mined at various points in Hastings anc. counties to

the east,
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Between 1859 and 1873 Ontario and Quebec together shipped

207,000 tons of ore to the United States, much the larger proportion

being from Ontario. From 1873 to 1891 there were shipped 423,700
tons ; and, in all, Ontario seems to have exported more than 600,000
tons ; but since 1891 no work of importance has been done in our mines,
the rich and cheaply worked deposits of Minnesota and the imposition
of duties in the United States having driven our ores from the market.

The main obstacle in the development of our iron mining industry has
been the lack of mineral fuel for smelting ; and it will be of much interest
to see how the experiment at Hamilton of smelting Ontario ores with
American coke will turn out.

[t 1s probable that before long Ontario iron mining will again be of
importance, especially in the region west of Port Arthur, where inex
haustible beds of hematite and magnetite form the Canadian extension
of the wonderful Minnesota iron region, which now leads the world in
production.

There seems no good reason, except lack of capital and enterprise,
why some point on the upper lakes, where ores, flux and fuel can be
brought together cheaply by water, should not become a Canadian
Cleveland with a great iron industry; and we may not unreasonably
hope to see this in the future.

COPPER.

The copper mining of Ontario is naturally divided into two periods,
an earlier one when the LLake Huron mines were operated, and the pre
sent when copper 1s obtained from the Sudbury ores as nickel-copper
matte. The product of the Bruce, Wellington, and other Lake Huron
mines, between 1846, when they commenced, and 1876, when they
ceased work, 1s valued in the Report on the Mineral Resources of
Ontario at $3,300,000. In 1886 we find copper once more quoted in
our statistics, 164,000 lbs. having been produced ; in 1892 there were
1,036 tons; in 1893, 1,431 tons. This copoer is in reality only a by-
product of the ore worked for nickel. There is some chance that the
Mamainse deposits, which are really an extension of the famous Michigan
region, may be worked before long, but the immediate prospects of
copper mining as distinguished from nickel mining are not very bright,
the low price of the metal discouraging fresh ventures.

B ———]
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NICKEL.

Ores of nickel were observed many years ago in connection with
the copper ores of Lake Huron, but no deposits of value were found
until the C. P. R. penetrated the wilds north of that lake in 1882, dis-
closing the great masses of copper pyrites and magnetic pyrites in what
is now the Murray mine, near Sudbury. Before long these ores, first
valued for their copper, were found to contain the more valuable metal.
Nickel is first mentioned 1n our statistics in 1889, but the amount pro
duced 1s not given, since the Canadian Copper Co., the only producer,
refused to make its returns public. In 1890, 718 tons of the metal are
reported ; in 1891, 2,303 ; 1n 1892, 2,082 ; in 1893, 1,642 ; and in 1894,
2,570 tons.

We have only one important rival as a producer of this metal, the
French island of New Caledonia in the Southern Pacific, which provides
ain output about one-third greater than ours. The New Caledonia ores
are of a totally different .character from ours, consisting of garnierite, a
green magnesian silicate ; while ours are sulphides, chiefly pyrrhotite and
pentlandite. There seems no doubt that our ore exists in unlimited
quantities, and the only question to be considered is the amount of the
metal which the world can consume. At present the supply seems to
equal the demand, and, since the initial plant is costly, there is no object
iIn new companies going into the mining of nickel. The price has been
steadily falling, and, as satisfactory methods of refining it are perfected,
this splendid new metal must take a more important place in the world.
I'he use of nickel steel comes slowly into favor, and the great saving in
weight for a given strength should bring this alloy into use for structural
purposes, especially in shipbuilding. If the British government could
only be convinced of its value in armor plates we should soon have a
boom in nickel mining,

With refined nickel quoted at 45 and 47 cents per pound one would
suppose there ought to be a market for solid nickel table-ware and
kitchen utensils. Imagine a set of silvery kettles and frying pans replac-
Ing the present black utensils in the kitchen !

It 1s most desirable, however, that we should refine at least a part

of our nickel in Ontario, instead of shipping all the matte to the United
States or the Old World.
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SILVER. 8 was gold. Th

) . . o o . mine. Other
['he history of silver mining in Ontario is one of the most interest- | | and
: o - . owed, anda cal
ing and romantic in our mining annals.  Silver was first found by the lh, Proha

sOutLn. rooa

veteran prospector, Mr. Peter McKellar, in 1866, at what was afterwards from the region
the Thunder Bay mine ; but much more important was the discovery lecs o &
two years later, of the most famous mine in the province, the Silver 8 hosits, partly f
Islet mine. Close to the stormy north shore of Lake Superior, just east = D Inr:) oo
of Thunder Bay, a small islet, about 70 x 40 feet in dimensions, yielded E | |
to one or two blasts, silver to the value of $1,200. The next season 10 f ;J.m .l-nunagcmc
men secured over $16,000 worth of native silver in not more than 14 :\:]::‘:nmlc,z:ll (l:

days of actual work.
region and the

In 1870 the Montreal Mining Co. sold out to American capitalists 8 |
;_;ul(] pn‘ulucmg

and development was begun in earnest. The little islet was enlarged by | territorv that h
crritory ¢ i

crib work and filling until there was room for 7 buildings with some |
the Huroman r

space besides ; while shafts were sunk to the depth of 1,230 feet. Some
more or less go

of this sinking was through rock tightly bound together with wiry native In spite of

silver, which, with a number of rich silver bearing minerals, some new to be said to ha
e Se ) d V¢

science, formed the chief ore. begun within tl
(71 ¥

To treat the ore a fifty stamp mill was erected on the mainland, and
2 come from the

and from Wahr

Specimens seem

the now widely-used Frue vanner was invented by Mr. Frue, the mine
captain. The total production up to the end of 1884, when the pump

ing engines were obliged to shut down for want of coal, and the mine The most

filled with water, amounted in value to $3,250,000, by far the largest re- 8 present is the I
turn from any single mine yet recorded in the province. 2 . '

| | 8 and Regina, ar
The product of other mines to the west of Port Arthur brings up 8 The Rainy Lak
the total value of silver from the region to about $4,300,000, according “

| _ @ revive, and ther
to the Survey Reports. Since 1881, however, the amount of silver ob- 88 .
Shoal lake will |

The Manit

In the prospecti

tained has been trifling, and at present no mining is going on in the
Thunder Bay district.

The mines, other than that at Silver Islet, seem to be shallow and
very pockety. Nevertheless, if silver should again reach its old price it
is probable that several of them could work at a profit.

energetic Wiley

passed the expe

In and ne:

GoLD. mine in its cent

o and a very larg
S the McKellars r
with resuits that

In August, 1866, two prospectors in the township of Madoc found
flakes of a yellow metal like copper, which could be beaten out into thin
leaves. They were informed by the geologist, Vennor, that the metal
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was gald. This find was on what was afterwards named the Richardson
mine. Other discoveries in the same and neighboring townships fol-
lowed, and caused a violent attack of the gold fever in the towns to the
south. Probably less than $100,000 worth of gold was obtained in all
from the region, and five times as much was sunk in useless plant, The
failure seems to have been due partly to the pockety nature of the de-
posits, partly to the refractory character of the ore; for instance, near
Deloro, where it 1s arsenical pyrites, but largely to ignorant and extrava-
gant management. In 1871 gold was found by the McKellars in the
western part of the province at the Huronian mine, Since then the
yellow metal has been discavered at many points between the Madoc
region and the Manitoba boundary. In fact it may be said that few

gold producing countries in the world can boast of so wide a stretch of

| territory that has been proved to be more or less auriferous. Wherever

the Huronian rocks appear there is a probability of the occurrence of
more or less gold in them

In spite of all this but one mine, the Sultana, near Rat Portage, can
be said to have proved itself a paying venture, though several others
begun within the last year or two promise well. The richest specimens
come from the Ophir mine and Shoal lake on the Lake of the Woods,

B and from Wahnapita ; but up to the present mines showing less brilliant

specimens seem more likely to prove of permanent value.

The most hopeful portion of the Ontario gold mining region at
present 1s the Lake of the Woods, where at least twp mines, the Sultana
and Regina, are producing their bricks of gold with great regularity.
T'he Rainy Lake region, after a year of blank depression, is beginning to
revive, and there is a probability that some of the true fissure veins on
Shoal lake will be worked energetically during the coming year.

T'he Manitou region is attracting much attention, but is still only
In the prospecting stage. The Harold lake property, opened up by the
energetic Wiley Brothers, is also a producing mine and seems to have
passed the experimental stage.

In and near Moss township, which has the once famous Huronian
mine in its centre, interesting gold discoveries have recently been made,

and a very large deposit of gold bearing quartz is being explored by

the McKellars near Jackfish bay, on the north shore of lake Superior,
with resuits that promise well,

M s o e o
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The Ophir mine in Galbraith Township, and the Vermilion mine
in Denison, show no signs of life ; nor are the Wahnapitae mines doing
much more than prospecting work.

The curious McGown deposit of gold and copper ores near Parry
Sound is also nothing more than a prospect at present.

In the oldest gold mining region of the province, that of Madoc,
Marmora, Belmont and other townships, little is being done, though Mr.
Ledyard has shown some enterprise in developing his Belmont mine
during the year. It would seem as if some of the deposits of arsenical
ore in this region could be worked at a profit with the improved machin
ery and methods introduced since the shutting down of that costly
failure the Deloro reduction plant ; but no doubt it will take time before
confidence is restored in the region.

In glancing over the results of our mineral industry as a whole, we
find that petroleum products give the greatest aggregate returns, far ex-
ceeding the results of mining any of the metals. Defective statistics
make it impossible to give even a rough idea of the whole produce of
our oil wells ; but for a number of years the sales must have amounted
to more than $1,000,000.

Nickel should perhaps come next, that is, if the value of the refined
metal 1s taken, which is perhaps not fair, since the matte is all exported.
Then silver, copper and iron.

Our output of gold has been insignificant, in spite of the immense

outlay on plant in the Madoc and Rat Portage regions. The production

of salt no doubt far exceeds it in value.

Looking toward the future we may fairly expect well established
industries, like the production of salt and petroleum, to continue the
even tenor of their way for a long time to come unless some change in 3
the tariff makes a marked change in their conditions. Nickel mining -'
may be expected to increase gradually as the world is able to absorb §
more of that fine metal. Hand in hand with it, our output of copper §

will, of course, also increase. The immediate future of iron mining does

not look very bright ; but there must come a time when our western ore |

deposits, which are practically limitless, will give rise to an important

industry.
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There seems no immediate prospect of a revival of silver or lead
mining in our province, nor are our large dzposits of zincblede to the
north of Lake Superior likely soon to be drawn upon.

Gold presents the brightest outlook of all for speedy expansion,
especially in the part of the province west of Lake Superior ; and I fully
expect to see a well established gold mining industry there -within a few
years, something of a quiet and permanent character like that of Nova
Scotia, but on a larger scale, since the extent of our gold field is much
greater.

One of the most discouraging features of mining in the province is
the lack of intelligent interest and enterprise on the part of our own
citizens. Most of the more important mining ventures of Ontario have
been in the hands of outsiders, especially our bold and energetic neigh-
bors the Americans, who seem to lead the world of late years as success-
ful miners. Perhaps our canny capitalists, when our cousins from across
the line and a few stirring Britishers have got possession of our best
properties, will begin to wake up to the fact that we have gold mines
worth working right at home, and that many of them will give far better
returns than mortgages or bank stocks in this time of depression.
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Observations on Mining in Thunder Bay District

By MRr. PETER MCKELLAR, ForT WiLLIAM, ONT.

Last week, when about to commence to write this paper, I was un,
expectedly called away to the Empress gold mine, Jackfish, where I was
detained for several days. I will now have but a short time at my dis-
posal, and will not be able to make it so complete as I intended.

Director Blue and Prof. Coleman, of the Bureau of Mines, have
made a pretty thorough examination of the mining developments in this
district last summer, and will, I understand, read a paper on the matter,
at this meeting of the Institute. It would be useless for me to attempt
to write on that subject, as I have not been through to the Rat Portage
mines for a long time ; I will therefore confine my remarks to a few
observations that relate to mining here.

The district consists of a vast area of rocks which are largely com-
posed of schists and rocks that are favorable for carrying metals and
economic minerals. They have been, in many places, subjected to dis-
turbances at various periods that caused fissures to be formed which were
subsequently largely filled from solutions with quartz or spars and in most
cases with one or more of the metalliferous ores. Examples of these are
numerous, as those of the Thunder Bay silver veins, the Huronian gold
vein, the Shoal lake and many of the Lake of the Woods gold veins, and
the Jackfish bay gold veins, etc. Although, no doubt, there are gold
lodes here that are not true fissures, as the bedded lodes, segregated and
local gash veins, still I believe that there are more of the gold lodes true
fissures than is generally allowed to be. It matters little what kind of a
vein it is providing it carries plenty of the valuable ore; but veins,
especially small ones, can be relied upon for permanency if true fissure
veins, more than if any other kind. I find it a prevailing idea with
mining men that a vein is rot a true fissure unless it shows, crossing the
stratification or slatey cleavage. In the case of highly inclined strata, I

would expect to find such a vein conform with the stratification more
frequently than otherwise, as forces that would cause fractures would
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'l'ake, for

example, the McKellar gold lode near Jackfish bay ; it appears to follow

have less resistance along cleavage planes than across them.

in the cleavage of “the schists for a long way on locations R 567 and R
568.

across the schists, and at right angles to the cleavage planes in places,

At the Empress mine, R 569, it shows branches, striking out

Therefore, 1 think it probable that many of the so-called bedded or con-

lact veins are true fissures,

[ noticed many years ago that there appeared to be some connection
between the granitic eruptions and the gold veins in this district Since
then, as my knowledge of the formations widened, I am more thoroughly
convinced that it is the case. In my pamphlet on Mining on the North
Shore of Lake Superior, 1874, n referring to the Huronian (Jackfish
lake) and Heron Bay gold lodes, I remarked, on page 24, “ Having
seen the granite in about the same position in regard to each of these
gold-bearing lodes, which lie about 150 miles apart, I thought it worthy
of mention, as it may or may not have something to do with the presence
of the precious metals in these veins.” Since then I have noticed in the
vicinity of gold lodes that branches from those syenitic granite eruptions
pass from coarse grain to fine, then into quartz similar to those of the
gold-bearing veins in the vicinity—as at the Huronian, at Rossland,
Lake of the Woods, and at Wahnapita country and many other places.
I have

not now time to look up my notes; but I think it quite probable that

[ am not quite sure that I found them carrying the g~'C, and
they do, and that many of our gold lodes will be found to belong to
this class.

In these gold localities, I believe that the quantity of gold in a
fissure vein will change agreeably to the character of the enclosing strata,
whether the gold 1s of deep origin or not. So that a portion of a fissure
may be rich in passing through one stratum of rock, and poor or barren
in passing through another, in the same way as is shown in the Ani-
mikie strata in the case of the silver veins, and also in many places in
other mining countries. The gold veins traverse the Archean strata,
which are almost invariably highly inclined and can be followed down
to any depth within the same stratum. Therefore they are not liable to
change their character downwards so completely as is the case with the

silver veins within the flat lying Animikie beds. Below the Animikie the
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silve. veins will pass through the Archean strata and probably will be,
in places, valuable lodes; The results of the developments of the lately
discovered silver at Pays Plant will go far in deciding this matter.

In the paper I wrote on Silver Mines of Thunder Bay last year, 1
gave my reasons for supposing a deep original source for the silver of the

Thunder Bay mines—the source from which the immense quantities of

the native copper rocks were ejected. The silver veins are true fissures

and adjacent to the great Lake Superior trough. They intersect the
Animikie and Archean rocks and show practically no gold in either.
The ores of iron, copper, lead and zinc, seem common to both the
silver and gold veins of the district. It does appear that the real silver
veins here are only to be found in the vicinity of the great basic erup-
tions of the Keweenawan age, while the real gold veins are found
generally, if not always, in the vicinity of certain granitic eruptions of
the Archean age. It seems probable that fissures formed in the vicinity
of these eruptions did descend to their sources or liquid pools, and that

they received their metallic contents largely from the same,

The silver discovery above referred to was made last fall in Archean
rocks, near the mouth of the Pays Plant river. It is similar in kind to
the Thunder Bay silver veins-——the gangue being mostly spar with the
silver both native and sulphide, with galena and iron pyrites, etc., through
it. T'he rich samples, that yield several hundred ounces of silver to the
ton, resemble the bonanza ores of the Animikie veins very much. Ac-
cording to the reports of reliable parties, it is large, well defined, and

continuous for a long way. It can reasonably be expected to continue

It has
been the general belief that the silver in the Thunder Bay veins was due

to lateral infiltration and that only in the Animikie rocks need a search

be made for silver, notwithstanding several outside veins showed favor-
able indications.

its character downwards on account of the enclosing formation.

This last discovery in the outside or Archean rocks
near the great Lake Superior trough is additional proof in favor of the
showing that the silver in these veins has been derived from a deeper
source than the Animikie strata.

T'he splendid showing of the deeper mining of the gold veins of
late, as that of the Sultana, Regina, and Shoal Lake mines, is strong




16 The Canadian Mining Institute,

-proof of the permanéncy of our gold mines.  The cloud that was hang-
ing over them, as being shallow and superficial, is rapidly passing away
as developments progress. ‘
_In conclusion I would state, that I fully expect the coming summer §
to be the liveliest seasop in the mining line that was ever witnessed in |
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The Financial Aspect of Mining.

By J. H. Caewirrt, BA., Sc., C.E., Toronto,

That such a great country as Canada, so admittedly rich in all kinds
of minerals, with its well developed transport facilities, its enormous food
producing areas, its magnificent timber and practically unlimited water
supply and power, should be so backward in the important industrial
branch of mining is cause for surprise and enquiry. The reasons for
this state of affairs, and anything that may explain and remedy the lack
of development in this direction, are subjects that must commend them-
selves to every good citizen, and above all to members of the Ontario
Mining Institute, for consideration.

[t has been stated that in proportion to the capital invested, mining
has been less remunerative in Ontario than almost anywhere else.

[ do not believe, nor do 1 think our Institute i1s willing to admit,
that workable ore deposits are so few and far between that it is unwise
to attempt development. 1 think the causes of failure may be looked
for, very often, in other directions, and we may examine, a little, certain
of these which have, among others, lately attracted my attention. They
may be broadly set down under five divisions :

(1) Highly capitalized promotion schemes floated on surface indi-
cations.

(2) Application of treatments not suited to the ores.

(3) Untrained and incompetent management.

(4) Premature surface equipment, and buildings.

(5) Bad roads.

Under the first heading the following points suggest themselves as
directly bearing on the legitimate capitalization of a mine. “ The cash
“value of a mine is that which will net a given annuity to the investors ;
“the "mount of this dividend should increase with the risks run.”
(Ihlseng.) This can only be determined by actual development, which
means the expenditure of a certain amount of money. The quantity of
ore revealed, its grade, and cost of treatment should then determine the
estimated value.

T o i .
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The proper (or justifiable) capitalization will be dependent upon
this cash value, and the equipment necessary for production commensu
rate with the prospective annuity. But as no mine is inexhaustible, its
life being calculable, a sinking fund must be provided in order to create
a new capital within the period of its life.

On account of the greater risk run in mining investments as against
investments, say in Government bonds, or first mortgages on choice
lands, a much higher rate of interest is required, ranging from 107 to
50/, according as the risk is considered great or small.

The Banket beds of the Transvaal afford examples of companies
with enormous capitals, in many cases from $5,000,000 to $10,000,000.
organized on a basis to yield the moderate return of about 10 per cent.
This was possible on account of the wonderful continuity in grade and
character of the ore beds, now ascertained by extensive workings and
deep borings. At the same time it is quite evident the equipment of a
gold mine working on a $7.00 to $10.00 per ton ore, capitalized at
$10,000,000, with the object of paying 10 per cent., should not cost,
even in the Transvaal, over $250,000 to $300,000, or say 3 per cent. of
[s the cash

the total capital. And just here comes the vital question :

value of the workable deposit $9,700,000? To authorize such a capital
we see the mine must have a life of 15 years at least to repay the investors,
which seems a long period to anticipate a uniformity of all the present
conditions. Many things may happen in that time. It is probable the
price of labor and supplies will rise, one cause being the immense pro-
duction of gold going on all over the world. At present hetween 20,000
and 30,000 Kaffirs, employed in the Rand mines, are satisfied to work
for an average wage of $15.00 a month—soc. a day. It is unlikely such
wages will continue indefinitely to satisfy these workers, and any increase
must affect prejudicially the value, as an investment, of the mines.
Again, until recently, a gambling spirit has pervaded mining. At-
tractive prospectuses giving glowing accounts of mountains of ore, based
perhaps on Indian legends of pure gold and silver almost in bulk, have
been put forth rather than the results of honest development, careful
tests and examination. Money put into such ventures is speculation
pure and simple, and though in one or two cases successful results may
have lieen realized, in the majority of instances the capital has been lost

and mining discredited, the only person benefited being the unscrupulous
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The Financial Aspect of Mining.

promoter. The result may be put in the words of a Liverpool gentle-
man to me recently, *“ Canadian mines stink to heaven” ; and we have
ourselves to blame, and not our imperfectly examined mineral field, for
this state of things.

Secondly, the application of inappropriate treatments is another
potent source of failure. Mining men know of many places where rot-
ting timbers and rusting mills form melancholy monuments of mis-
directed capital. Such failures have been due to both inexperience and
lack of technical knowledge. It has too often happened in mining that
the man in charge has gained the wisdom of experience at the cost of
his confiding employers.

But it must also be allowed that one of the main elements of suc-
cessful treatment lies in the uniform composition of the ore, and many
cases are known of sudden changes, such as galena to bornite, lixiviating
ore to lead zinc ore, free milling to smelting ore, &c. These must be
guarded against, as far as possible, by cautious preliminary exploitation.
As an example of wise preliminary development before erecting a plant,
the Hall mines at Nelson, B.C., may be cited. This company has
quietly carried on 1ts work of opening up for two or three years, and
now with sufficient ore of known composition in sight to keep their
smelter going for five years, they are i1n a position to operate on a most
satisfactory and economical basis.

T'hirdly, incompetent management has been, nay perhaps still is,
the greatest cause of loss in mining investments. Influential directors
have been too ready to translate some friend or relative from an office
desk to the control of a mine, Untrained and out of sympathy with his
surroundings, what is to be expected other than failure.

Fourthly, undue haste in erecting machinery almost before a drill
has been struck, has led to much waste of money, where judicious work
expended on a shaft, or careful tests with the diamond drill, would have
revealed the pockety nature of the deposit, or the barren quality of the
ore as depth was gained. It is well to remember that all veins do not
widen, or become richer as you go down.

Neither is it necessary to build a palatial residence for the manager,
nor to construct permanent houses for the miners, and schools for their
children, before the mine has afforded some pretty satisfactory evidence

that it will become reasonably profitable.
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Lastly, bad roads have played a greater part in many failures than
1s commonly supposed. I am aware of a mine in Ontario, the road
giving access to which 1s so bad that three barrels of concentrates form
a load for two powerful horses ; in fact more than once the third barrel
has had to be thrown off in mid-journey to lighten ¢he draught. In
another case it took about five weeks to take in a 60 h. p. boiler about
40 miles. How can profit be realized when every ton of material brought
in or taken out must be handled under such very unfavorable conditions.

In connection with the transport of ore and supplies, I do not think
enough attention has been paid to light tramways, upon which a single
horse can draw comparatively large loads with ease. Wire cable-ways,
particularly over short stretches of difficult ground, also deserve more
consideration, their cost of operation comparing favorably with that of
light rail and tramways, while the first cost is many times less.

“When

the plans are being laid the educated mining engineer who possesses

Above all and by way of summirg up the whole matter :

the business perception required for the successful conduct of any other
manufacturing enterprise, will adopt tried and true processes, even
though, as innovations not having the seal of local usage, they may be
resisted

looked upon with suspicion and by “ men of the camp.”

To such careful, observant management, however, the many mines of

Lurope owe their continued prosperity after three hundred years of
working.

By actual and costly experience the “ practical man” learns what
the “theoretical man” has been taught, to profit by the experience of
others. System will replace obsolete hand-to-mouth methods, and thus
many an idle mine may, by one keenly alive to improvements in mining
apphances, be converted into a prosperous property.

A compromise between, or a union of theory and practice, in such
a manner as to inculcate the principles of technical knowledge, will
enable the engineer to bring the rosy anticipations of enterprise to the

level of the facts of experience.
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Improvements in the Dressing of Gold Ores

By Mr. F. HiLLe, M.E., Port Arthur.

Permit me to occupy your attention for a short while with a subject
which I consider at this moment to be of great importance to our mining
industry, It is this: the successful dressing of gold ores, and their
preparation for a subsequent metallurgical treatment ; not only for us in
our western districts, but perhaps also for all the different mining camps,
scattered over the whole Dominion.

Since the depreciation of silver and the closing of so many mines
producing this metal, and since the demand for gold by different Govern-
ments, especially that of the United States, has increased so enormously,
capital and the mining world in general have lately directed their atten-
tion greatly to the search for gold. Mines, yes, whole mining camps,
which were abandoned years ago on account of their then unprofit-
ableness, are worked now vigorously, and bring in many instances hand-
some returns. Not less active were the prospectors and miners in our
own country, and we hear and read almost daily of new finds throughout
the Dominion,

The awakening of this industry has brought forth, I had almost
said, another one—a very voluminous literature on the winning of gold.
Indeed a number of these papers really deserve the closest attention
T'he cressing of gold ores is especially well considered, and the experience
gained with the different machines and apparatus in vogue in the mills
on this northern continent, is often very well presented. But exhaust-
ively as the subjects are treated and the pros and cons of the improve-
ments on these old machines propounded, [ have missed almost wholly
the mentioning of the practice of other nations.

We see in the dressing of ores the same old methods carried on as
we have seen years ago ; every other branch of our mining industry shows
considerable improvements and innovations, but in our milling system
we progressed not one step farther. Where some improvements in the

saving of minerals are made, or attempted, it 1s done without the con-
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effectiveness ; as for instance the blanket process in the California mills.
But what are the reasons of this pious retaining of an old, wasteful prac-
tice? Many—some of which would often invite severe criticisms, but
I shall abstain from detailing them here. Enrough that they exist not for
the good of our industry. We always should be on the gui vive for that
from which we could derive .an intellectual or material benefit. The
Australians are ahead of us in this respect. Some time ago the Govern
ment of Victoria appointed a commission for looking into the wasteful
operation of the numerous dressing works in that country. This com
mission has handed in its report, and recommends very urgently the
adoption of the so-called * Luhrig system,” which these men studied on
the European continent, as well as in their own country, in the works at
Stawell, in the North German mine at Waldon, and Long Tunnel mine
at Walhalla, which they considered “ to offer object lessons of the highest
value.”

Now, gentlemen, I think it is high time that we experience also

ié

such ‘““object lessons,” and if it were merely for keeping up with the
times, not to consider at present the economical advantage derived there-
from. I said above that our ore dressing has not kept pace with the
improvements and innovations in the other branches of our mineral
industry, and if our inventive genius is not strong enough to think out
something with which we can improve these poor conditions in our
works, then we should not hesitate to put aside for a while our “ Ameri-
can pride,” and look into the works of other nations to see if we can
detect anything there that might lead to better results and to greater
personal satisfaction. I cannot imagine myself in the place of a manager
of any works, who does not care for a moment how high the tailings of
his mill will go, who is simply satisfied with the result he is gaining, as
long as the stockholders do not complain.

The waste in our mills is not justifiable ; such working is crude and
unscientific, and does not harmonize with the progress of our present age.

I have tried, gentlemen, to show you here with a hastily drawn plan
the same system which the Australian commissioners recommended so
urgently to their Government and mining world for adoption. It is
known under different names : the * Luhrig,” from the well-known mill-
ing engineer, D. Luhrig, in Dresden ; or the *“ Bilharz,” from the not less
well known Government mining director, O. Bilharz, in Freiberg, or the
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“Krupp” system, and this name is taken from a man who needs no
introduction to you.

[ show also the principal machines in a little larger scale here so
that they might be better understood by those who should not be famihar
with them. But before I commence their description I would like to
say a few words in defence of my assertion as to the inefficiency of our
present milling machines, in regard to the saving of minerals and metals,
and the separation of the gangue from the former as adapted to the ores
of this country.

We all know that most of the gold veins occur here principally in
the metamorphic rocks, that is, in the upper series of the Huronian, the
so called Keewatin. Most of these rocks are chloritic, talcous, sericitic
and hornblendic in character ; and even in the veins are found often
stringers and bands of rock, of the same composition as the former,
which after mining are hardly possible, even by hand-picking, to separ-
ate sufficiently from the ore. The minerals associated with the vein
stone, which 1s usually quartz, are zinc blende, copper and iron pyrites
and galena, seldom sylvanite or arseno-pyrite. The gold in these ores
is mostly fine, sometimes microscopically fine, then again coarse,
mechanically or chemically combined or free in the quartz, or in juxta-
position with the former minerals, but principally associated with the
copper and iron pyrites.

The percentage of minerals to the gangue varies greatly, amounting
often to over 50 per cent. ; in most cases, however, much less.

Now, in buying machines for the dressing of such complex ores,
we have to consider well what kind we should preferably select for the
most complete, the easiest and the cheapest saving of the gold and
economic minerals. But we should also consider at the same time the
later metallurgical treatment of the ores, or concentrates, which 1s also
an 1mportant factor, if we wish to have them reduced by smelting,
chlorination, cyanidation, or if not by an electrolytic process would be
more advantageous, more economic to the owner.

We should further keep in view our commercial and industnal con-
ditions, and not less so the transportation facilities. This long list of
considerations could be multiplied if we would add the many perplexing
occurrences on the amalgamating tables and vanners. But the usual
practice i1s to order a mill before the mine is made, before the people

Bl I .
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know what they have in their mine. This folly has brought many good
properties to grief and still a greater multitude of poor stockholders

I have repeatedly experienced the following :—* The enthusiastic
mine owners wrole to a machine works to send a stamp mill which
would treat an ore as the accompanying ‘representative’ specimens.”
The selection was left to the manufacturer, who of course sends one of
the “ latest pattern.” T'he mill arrives, 1s put up, the stamps commence
pounding in rythmical clacking, the slimes begin to flow over the amul
gamating and concentrating tables, everything works nicely and smoothly,
and the manager's face reflects his inner satisfaction of the—success.
Also the assayer 15 present ready to take samples from the battery, the
concentrates and tailings. A few hours are passed, the manager’s face

shows a strange metamorphosis  What bas happened ? The tailings

are too high ! inclin

Now begins the experiment with the tables ; the
ation 15 lowered, thert raised, then lowered again, soon more water is
allowed to mingle with the shmes. Several weeks are passed, the ore
dump 1s giving out, the mill 1s running only half the time, the tailings
are as rich as ever, but the company 1S getliing poorern and poorer, and
dies at last an unnatural death, but has in dying the satisfaction that its
mill forms a wide, shining monument to the country’s disgrace.

Now, gentlemen, really 1s it to be wondered at that so many mill
owners are baffled when the expected results are not forthcoming?
Surely ot when you consider what the stamp has to fulfil as a grinder
From no other machine do we expect the same thing, It is expected
to woik equally well on a multitude of differently constituted ores, may
they carry the gold fine or coarse, in chemical or mechanical combin
ation, heavily or not heavily charged with minerals, slime-producing ot
But all

these considerations would not have such a great effect upon the ultim

not, soft or hard, and almost every vein carries a different ore.

ate result if the stamps would only grind a little more uniformly, and i
we had a different apparatus or machines in addition to them. It would
also be of not much injurious consequence if we used light or heav)
stamps, a high or low discharge (although the latter would be always
preferable with our ores) ; further, it would not make a great differenc

iIf they acted not only as grinders, but also as amalgamators, if we had a
better amalgamating table in connection with them. But I consider the

smooth, and often very narrow apron and sluices or tables in use in our
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mills, under no circumstances favorable to our ores. The slimes pass
too, unobstructed, and from the narrowness of the plates in too deep a
current over them. The chloritic and especially talcous slimes flow too
close and compact over the table and hinder the fine, often floating, gold
particles from coming in contact with the quicksilver.

Similarly act heavily mineralized shhmes, and when they are in con-
nection with the former muddy shimes th.re 15 no preventing loss, unless
you increase the plate area of your amalgamating tables in width consid-
erably, and thin out thereby the current of ore particles and give the
table the right inchination.  Or if you do not like to increase the space

of vour building, and to increase the work of the gathering of the amalgam,

connect hydraulic classifiers directly with the stamps, get rid thereby of

the mn«l(l\f ‘w'.llllf.‘\, and acidulous w iter, so iniurmna (O a Suf cessful am-
algamation, and change from the Spitzlutten your amalgamating tables,
and from them to the vanners. But you need in both cases slime tables,
or as they have in California, blankets for arresting the fine metallic
minerals, which go with the slimes from the classifiers, and those from
the vanners which receive the finest graded product from the Spitzlutten,
Because, if you have not these, you might loose as much and sometimes
more on auriferous minerals than you have saved in free gold on your
amalgamators.

Now I have exemplified only one case and the difficulties which will
arise therefrom, but as long as we do not throw the stamp among the old
iron, so long have we to put up with it, and have to counteract its defects
by applying suitable apparatus in connection with it. I repeat here, ]
do not consider either our amalgamating table, or the Frue vanner or its

relatives, the right apparatus for our mills. The latter might do where

1
I"

ore carries only one metallic mineral, and if fed with * classified
products,” but where the components of an ore are many, and of varying

pecific gravity as is usually the case here, and we wish to separate them,

th

n they are not economic machines, because we receive all the different
minerals mixed together in one product. And further, where coarse
srinding— 30 meshes and under—has to be done to avoid the production

of too much fine slimes, a large amount of coarse mineral particles are

carried off with the tailings. And again, where fine grinding— 40 meshes

and over—has to be resorted to with the presence of such shme-produc-

ing rocks as ours, a large portion of the fine metallic minerals go with
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the tailings, then again the Frue vanner is not a desired apparatvs. In
this latter case it is often the practice to connect three and four vanners
together, that is, each following receives the slimes from the one in front
of it; or the slimes as they come from the amalgamating tables are
divided into three or four currents, and fed on as many tables. This
will help somewhat, but is not quite efficient, and gold and valuable
minerals are lost in the lailings ; while a large amount of gangue matter
will be found under all circumstances among the concentrates. How
annoying all these defects are to the manager, and expensive to the com
pany, necessitating recourse later on to another process to regain this
loss, everybody knows, and knows also that we have to handle for this
purpose almost the whole bulk of ore over again. As I said above we
can remedy these things considerably by using classifiers, but as long as
we do not, that 1s, as long as we pursue the irrational practice and feed
the whole muddy slimes and sands as they come from the stamps with
their thousand different physical conditions upon these machines, so long
have we to expect such poor results, that 1s, our tailings high in gold and
minerals.

These above-mentioned three kinds of apparatus or machines, ex
cluding the crusher, constitute here usually the whole outfit of a dressing
work, of which we read in the papers almost every day, ‘“to be the most
modern dressing works in the country.” Of course, if a country or nation
does not adopt any improvement or innovation on an old fashion, a newly
made or manufactured object is always modern with them, because they
do not know better. This, I think, will be sufficient in supporting and
substantiating my assertions in regard to the inefficiency of the outfit in
our dressing works.

I come now to the description of a mill as shown on the plan before
you.

In adopting this arrangement and the different machines I was led
by the following reasons :—

1. The mill should have a capacity of about 40 tons.

2. Mixed with the ore is talcous slate from the walls of the vein,
and from little stringers of the saine material- mixed with the vein stone.

3. T'he gold in the ore is partly fine, partly coarse.

4. The ore is well mineralized with copper and iron pyrites, blende
and galena,
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To crush 40 tons of ore I selected 15 stamps of goo 1bs. each ; this
not only will furnish me the desired amount, but will also solve the sec-
ond consideration—as well as 1t i1s possible to be done with stamps ; a
uniform and at the same time coarse-crushing, in using 30 meshes phos-
phor-bronze wire cloth.

The mortars of the stamps have to be provided with copper plates
for retaining the coarse and as much as possible of the fine gold ; but

for the amalgamation of that part of fine gold going out of the mortar

r=

with the slimes, I used Krupp’s improved amalgamating tables.

To increase the capacity and enable the concentrating tables to do
better and cleaner work, 1 put Spitzlutten or hydraulic classifiers in front
of the former, and to separate the components of the ore I used Bilharz
pere ussion [Lll)](*. Further to concentrate also as (‘IHH('I) as ln‘x-mlh](', |
added two buddles, and put in a number of settling pits to save every
valuable mineral that should escape from the tables and spitz-kasten.

[ had further in view that the ore should be handled as little as
possible, from the time that it 1s dumped into the bin which feeds
the crusher.

The accompanying sketch indicates the construction of the mill
sufficiently. I might mention only that the crushing part of the works
s separated from the building to avord a rattling and shaking of the
whole structure,

[ can also pass over an exhaustive detailed description of the
arrangement of the machines, as this “is readily recognized. Instead of
this lct us follow the onward movement of the ore, as it passes from
machine to machine, until 1t leaves the mill either as ready products or
as tailings.

T'he ore after being dumped into the upper bin is fed automatically
into the crusher, by a very ingenious arrangement, of which O. Luhrig,

in Dresden, possesses the right of introduction. This feeder consists of
}

(l 1

e which moves the ore from below the pointed end of the bin
gradually forward on a grizzley, which again moves and feeds that part
of the ore coarser than the space between the staves, slowly and regularly
into the crusher. The automatic action of this shoe, which can be regu-
ated at will, allows of a reduction of over half of the attendance where
several crushers are in use. The smaller parts of the ore which are

cparated by the grizzley overhead and by the one below the bin relieves

St i (R i i i
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the crusher of a good deal of unnecessary work, and increases therefore

the life of the jaws, toggle, and check-plates.

[ have introduced, further, a little improvement at the lower end ol
the bin. In case the automatic feeder should be once out of order, a
trap door which swings in a quadrant in nearly the middle of the lowe:
bin-opening, closes the feed opening to the automatic feeder and opens
another one right over the grizzley, from which the ore can be fed into
the crusher with a hand-rake.

From the bin below the breaker the ore drops into a hopper with
automatic feed, which forwards the ore into the mortars of the stamps.

| selected here, notwithstanding the partly fine state of the gold in
the ore, a heavy stamp, in order to crush coarse and as uniformly as
possible, to avoid a large amount of slimes.

We have seen above that I prevent thereby to some extent the
amalgamation of theifine gold in the mortars, but you will see that this
does not matter so much, if you have learned more about the amalga.
mator used here. On the other hand, I have gained by the selection of
these stamps some important advantages, through the avoidance of fine
crushing ; that 1s, the lessening of the proportion of muddy slimes, and
the coarser grinding of the concentrates, which if too fine have partly a
considerable floating capacity and partly when in such masses, as is often
the case in our ores, crowding the surfaces of the other machines to the
disadvantage of the saving of gold. For one who is not familiar with
the conditions which prevail inside the mortar box, it sounds strange to

say that a heavier stamp should not grind as fine or finer than a lighter, and

that the weight should not balance the high drop of the light stamp ; but

If we know what 1s going on in the mortar it is readily understood. The

splash of the lighter stamp, although having a drop of sometimes up to

16 to 18 inches, is not so effective on the ore lying on the die through

the resistance of the deep water which is standing in the mortar. The

capacity is further hampered through the slow speed ; and naturally on

account of the higher discharge, the particles cannoi escape so easily

through the sieves at every splash of the stamp, And are therefore retained

longer in the mortar and undergo the grinding process more frequently.

The consequence 1s a larger amount of slimes, but on the other hand

also a more ready amalgamation in the mortar, because the gold particles

are left more time to settle and to am;llgamatc with the quicksilver, The
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Capacity, Thirty to Fifty Tons in Twenty-four Hours

PLAN OF AN IMPROVED GOLD MILL.

Fifteen Stamps, 900 lbs. each
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heavier stamp with 1ts lower and faster drop and lower discharge, of

{5 which the shoe in some of the mills does not rise over the water at all,
i exerts by its quick up and down movement, I might say, a wave like
S motion of the water, and by this action keeping the finer and lighter
,IllI ] - l . '

B particles ol ore more afloat and more from the die before the crushing

moment is reached It is obvious that we gain by these conditions a
B lcss production of fine shmes, and a regular discharge. Ano*ther reason
88 «hich urged me to adopt heavy stamps was, that in passing the oxidation
cone of our mines we find the sulphurets increasing and the free gold
decreasing, therefore mortar amalgamation does not play in our country,
in many of the mines to be opened, so important a part as many might
think ; then undoubtedly the longest period of our mines’ existence will
he the one while mining unaltered ore.

[ come now to the amalgamating table. For a better understand-
ing of 1ts construction and modus operandi, 1 show it also here in a
larger sketch, by which you will observe, that as soon as the stream of
the shimes leaves the feeding-board, it runs against an obstruction, which
not only causes the fine, light particles of slime to stay more suspended
in the water, but also helps drowning the float gold. ‘I'he water runs
now down and back partly underneath the feeding board over a copper
plate.  After 1t has overcome its momentum it flows forward again, and
falls upon and runs over a second plate until it finds another obstruction,
makes the same back and forward movement as before, and drops then
in a little launder which 1s lined with amalgamated copper plates. For
preventing a settling of the sands and minerals, a stirrer keeps the ore
pulp in motion, which is discharged over the front side of the box, being
omewhat lower than the back part. The slimes in their forward course
repeat the same play as before until they are discharged from a launder
nto the sluices, whence they enter the hydraulic classifiers.

| think it is hardly necessary to comment on this table, as it is

casily comprehended that through the frequent interruption which the
current finds on its way over the table that the light fine slime particles

\l

not given time to settle so tenaciously on the copper plates, as it is
the case on those tables which we have usually in use here. The area
of the copper plates on a table of the size shown in the plan—356 x 122
in., without frame, is 6114 square feet, has therefore considerably more
amalgamating area than our smooth tables, besides taking less space for
placing them,
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We come now to the classifiers in which the slimes enter at then
smallest side. ''he little sketch shows that they consist of two prisms,
made of sheet iron, sitting one in another, and can by means of a hand
screw be set apart as far as desired. Overhead runs a water pipe from
which connections are made to the bottom of the outer prism, pressing
a stream of clean water upwards, which holds the floating slimes in
equilibrium, except those sands and minerals which resist, or better to
say, which are heavier than the force of that pressure. These fall to thi
bottom of the Spitzlutten, and are discharged through a spigot bent up
wards to nearly the middle of the apparatus. The still suspended slime
particles flow on into the second classifier, where the prisms are sitting
farther apart and lose here the next heavier grains of the ore. And so
the process is going on, until all the coarser grains of the sands and
heavier mineral particles are separated from the finer shimes. On con
sidering the construction of these classifiers we see at a glance that the
presence of the innet prism is a considerable improvement over thosc
where they do not exist, hecause we are enabled thereby to regulate the
weight of the water column standing above the water pressure from be
low, I might say, so sensitively, that we can grade the different ore par
ticles in their exact weight and size as they exist in the travelling ore
pulp. The finest slimes flow now into a Spitz-kasten, which acts merel)
as a settling box, over which a horizontal current of water passes, out ol
which the suspended ore particles fall into the pointed, funnel-shaped
bottom of each compartment, and are discharged in the same way upon
the buddles, as the coarser from the Spitzlutten on the concentrators,
The water with the light muddy slimes contain usually only such a small
amount of the precious metal and other metallic components of the ore,
that they can be allowed to flow out of the mill, but should there be stil!
an appreciable amount of gold or other valuable minerals suspended i
it, then it is directed into settling pits, and the settled fine sands and
slimes treated on the buddles.

Now we have seen that we receive in these classifiers graded pro

ducts, that is, coarser sands besides finer mineral particles whose physical

conditions differ greatly and when brought upon the table are naturally
not only through their different specific weight, but also through then
difference in volume, quickly separated.
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forc when 1 regulate that force so that it will act only on the specific
lighter, but more voluminous, or more surface-offering gangue grains, so
do we receive under all circumstances cleaner concentrates and also
cleaner tailings. Charging these classified products on a Frue vanner
we can expect better work from them.

Jut the concentrators shown here—an improvement on the KRit.
tinger table—are quite a departure from the foregoing, they not only
separate the gangue from the minerals quickly and cleanly, as soon as
they are brought on the tables, but separate also the [reed minerals from
each other, as far as their specific gravity will allow it. The separation
s fast and sharp, the quartz leaves the tables as soon as it 1s fed from
the board and falls into compartment I., the second product, the blende,
into compartment 1. ; the third, the pyrites, go into compartment 111. ;
and the last in order, the galena, will occupy compartment 1V. of a
launder and boxes in front of the table. We learn by the little sketch that
this concentrator does not discharge at the ends, as 1s the case with the
I'rue vanner, but sidewards, to which it can be inclined at any desired
angle. The classified pulp is fed diagonally upon a rubber belt which
travels against the feed of the ore, and moves over two rollers situated
on both ends, of which one of them furnishes the forward movement. It
s resting on a table in which grooves are cut, and little streams of water
forced through them torming thereby a cushion which hinders wear and
tear of the belt. On account of this, the latter 1s always smooth and
level, no sacking occurs, as with the Frue vanner after it is used for
some time.  This arrangement rests in a stout iron frame which 1s sus-
pended on two arms on an iron rod, allowing any desired inclination. It
receives about 150 percussions per minute by a cain and spring, situated
at the opposite ends of the machine ; at the same time the belt travels
nearly 165 inches, or 234 inches per second. By these motions the table

s enabled to separate by specific gravity. This is different in the case

(]

the Frue vanner, it receives lateral vibrations, and separation of the
gangue and minerals takes place on both ends of the table, that is, the
gangue 1s discharged on the lower, the mixed and heavier minerals, with
a certain amount of gangue carried up to the higher end of the table or
belt and there discharged. Should different minerals on above described
tabie touch, or run together somewhat near the lines of their discharge

these are caught, and kept extra for further treatment on the reserve
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tables, of which I intended to have two in the mill.  They are built o

iron, and have a capacity of about eight tons, if the ore 1s well classified

The advantages which accrue from the separation of the compon

ents of our ores are so obvious that it would hardly be necessary to de

tail them here. But I would hke to draw vour attention to these facts

emphatically once more, as they are of vital importance for many of ou

minces

In most cases the gold in our ores 1s combined with the pyrit

seldom with galena or blende. Now what an advantage 1t 1s1f | ca

\{'Ht] 1\ ;_’\u!cl concentrates so (‘HHHII'DH\I\ H'li‘slc m, iH !Hlil\ 1O ”]l' I:'t]irt

tion works, or if, as we have intended, to give them to the chlorination

works. What a saving of expenses in haulage, in space, in roasting,

in chlorine ! Further, if we save the galena and zincblende, and sell

the first mineral which 1s usually rich in silver, and also the latter, to

(h(‘ one \\]]ll wanits lll('[ll, wo Cdl P.I\ ill many cascs ol llli“lll;’. E

not also our minm; expenses with the I,l'tum‘(l\ therefrom.

Mr. T. A. Rickard, the well known mining engincer and mill expert

speaks in regard to the foregoing : * In the actua! pattern of the concel
trating mills themselves there 15 no noteworthy change. The plant o

the Smuggler Mining Company at Aspen 1= designed on the lines ol

(xerman ]H';U'[it‘t' and 1s Im»!»;tlv‘\ the most ru|n|>l:'tr establishment of 1ts

kind in Colorado. The reproduction of European methods, while it

may tend to technical perfection, is, however, rarely desirable, becaus

local conditions do not often render it profitable to turn out a variety ol

lnn(lm'h. such as would find a ready sale in the Old World. While the

copying outright of mills of German design 1s not to be commended,
there 1s no doubt that the best thing the western mill men can do just now,

1S to pay more attention to that one factor in successful concentration

which the Germans have done so much to perlect. 1 refer to proper

sizing before jgging. Indifference on

this score has been a serious

stumbling block to the attainment of good results in mills which were

otherwise excellently designed.”

But, gentlemen, even if we should not find here a ready market for
the different products, for instance, for the zinchlende and galena, so »
it undoubtedly of vital umportance for us here with our poor commun
cations to the market, to reduce the bulk of our shipping ore, or th

products which contain the principal value of our ores, as much as pos
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bl Further, we reduce the reduction cxpenses considerably, first to

the smaller bulk, second through the diminishing of the

I

lende. 1 have seen in the veins, and have had in my laboratory

very high grade of gold ores, having over 4 per cent. zinc., equal to about

h per cent, blende, which concentrated to 14 to 16 per cent. zine, for

which we had to pay $3 and $4 extra reduction cxpenses, allowing 8 per

nt and taking the plus units at 50 cents per unit. Do you not con

der thisa big item? VYes, I had lately average samples from a very

rich vein which contained over O per cent. zinc, and still more lcad, and

creentage

| the copper in our gold ores, by getting rid as much as possible of the

Increase also OUur re« t'll}l\ l}lt'lt_‘fl('lll. |'t‘m:._i .T"l

SCTIOUS 1HH"~HIC_HI|I'III .-"‘ .\Iltl
vervone ol Uus L\llu\\« Im\\' nllgt_II} [IH' "~Hl&'|{¢_l-~.

\ are looking fo argent
< our milling. if | f galena for flux ; would not this mineral find a ready market ?
from. ) v 1t \\‘t)lllil, and would also t'ill][l'”)lllt‘ to the paying Ol CXpenses,
r and mill exper! A\nd what i1s true of harging the 1gs with classified pulp is true also to
'n of the conccr "Inds of vanners. Now in fact the Jigs act, I might say, on the same
e. The plant of iple as the percussion table above described, they separate also by
4 on the lines of difference of specifi gravity of the gangue and different minerals.
tablishment of | he trcatment of the fine \lllllt‘x, which is so often considered
methods, while 1t perfluous in our mills, is an essential feature in the German system,
desirable, becaust and mndeed 1t must be an annoying fact to the millman to know his tail
n out a variety ol gs assay high in gold, silver or any other metal. With the buddles
Jorld.  While the wn here this is greatly avoided, as they concentrate very close, and
' be commended, the tailings show hardly enough minerals to be worth re handling ; they
n can do just now, take the place of the blankets in the California mills. This apparatus
sful ('unt‘;'llt'-.lif"“ hes the products similar to the percussion tables, the headings are
| refer to propel washed into separate boxes, from those of the mi(l(]l;'ngh which are re-
as been a Serious Washed on the same tables. These machines are built of iron, the upper
mills which wcre part of the table covered by a layer of cement, Inclining towards the
periphery.  The slimes are fed against a cone, or ring in the centre of
~ebnt fn the buddle, and washed by a number of water jets.
a ready market for | | |
. and galena, SO is Now we have seen that from the time the slimes leave the mortars
' h- | f of the stamps, they flow continuously from apparatus to apparatus, as
ur pnnl cominit - ‘ |
| - ar fhos o1y as they do not form a ready product, even the clean sands from the
PINg ore, or | .

s, as much as pos

crs and buddles are washed through sluices outside the mill. Only

percentag of
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the separated metallic minerals, and middlings are handled and carried
on a tramway to the store-rooms or the latter back to the machines.
The muddy slimes, which really constitute the tailings and come from

the Spitz-kasten, represent no larger volume than perhaps a quarter of a

pound in a cubic yard of water. But should they still have a certain

value they are directed into settling pits as 1 showed in the plan, and

also those yet recovered. We see these tailings do not consist, as in the

American system, of an immense bulk, but of such a small amount that
their after-treatment will cost only a trifle.  Fifty per cent. of the water

which comes from the concentrators can be used right over again without

intermitting settling tanks.
By the arrangement of this mill manual labor is reduced to a mini

mum, consequently also the expenses A few men only are necessary to

watch the work of the machines, and the number of those carrying the
products to the dryers, or store-rooms, depends on the proportion of the

metallic minerals in the ore. I could have made the whole operation n

this mill automatic, by flushing the ready products through sluices in the
storing room, where they had to be unwatered by a suitable arrangement
Also the middlings could have been fed automatically on the reserve
tables. In a country like ours, where water 1s plentiful almost every
where, it would have saved a considerable expense, but I omitted here

and showed the hauling of the products by a tram-road.

(Gentlemen, before concluding this paper, permit me to occupy your

attention for a few minutes longer for the purpose of describing to you

an amalgamator, which may interest you not only through 1ts ingenuity,

but also on account of its efficiency, because where it is in use 1t has

proved to amalgamate from 20 to 40 per cent more gold from the slimes
Is known as the

than any other apparatus so far in practical use. It

L.aszlo amalgamator, and consists of an iron dish contracted at the bot:
On top of it, fastened to a vertical shaft, rotates free of the former

tom.

an iron casting with a hopper and open circular rings, three on the lar-
ger, and two on the smaller apparatus. Between these stand two, re
spectively, one iron ring, and at the lower ends are fastened a number of

scrapers.

hopper the little scrapers move the pulp very closely and in ever-growing
circles over the quicksilver toward the periphery and bring so the free
gold particles in contact with the former. Through the frequent revolv:

When the apparatus are in operation and the ore fed into the
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ing of the ore pulp in the dish over the quicksilver, we see that the gold
;s,.uw» over a much l;llg('l arca ol mere ury than 1s the case on the lli:'('\
hrough this action it is hardly possible that a gold particle ~I‘m1'|ld'
escape ;nnalg;n‘n;ltnm, unless they are surrounded by films of an oxyda
tion [.H'ud.ll(‘l of any element with which they were m;ml:inml. The r-m"u.
standing in the lower dish, and dividing it into different «mnp.ullm-lrli
",“l for the purpose of making the ore climb over them, and ru*.nmw:
thereby llu.‘ quicksilver or amalgam which should have been stirred u T
:"Il\ simply falling back again into its formei place. These ;llll.l"';llll'll(!l,\’
which are always in sets of two, have a capacity of about lnhn tons n;
twenty-lour hours ; they have not oniy the advantage of saving a greater
.ujmntml of gold, but also of saving considerable labor, (um}.z.“m; \;‘I[}I
the tables, as Flu-y do not need to be cleaned and re-charged more than
irom once to four times a lll(illlh, \\',ll(‘h of course tll."h, r;'l-- on the l:ltlll
:;-.‘ s of the ore. I'hey can be kept under lock and kev so that ; 0
dling with the amalgam is prevented. -
| Now, ."-:(."H‘ll'll](‘l}‘ [ would be very glad if T should have succeeded
by the description of the machines shown in the plan before vou to
illl-\mu )();\l that we can Improve the conditions in our gold u‘: ul‘h«'r
aressing works o iderably i f .
) W'm_: ‘-\ »}r l\ .¢ onside NM). If so, and if it should bear ruit to the
| L the country in general, and the mining industry in particular

[ would be highly rewarded for my endeavor
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The Valueof Careful and Complete Analysis

of Rocks and Minerals.

By Dr. W. L. GoobwiIN, Kingston, Ont.

This short paper i1s a plea for an extension of this laborious work,
engaged in by too few chemists, mineralogists, and lithologists —too few,
because the field of nvestigation is so vast and the labor involved is so
enormous that a large army of enthusiastic, patient toilers is required to
carry 1t on.

[ am using the words “rocks ” and “minerals” in their scientific
sense, a rock being defined as the material composing a layer, vein or
other distinct part of the earth’s crust, and a minera/ as a more or less
distinct chemical species found as a constituent of rocks. In the analysis
of rocks it is possible, by taking advantage of differences in specific grav
ity, to separate the constituent minerals from each other before submit-
ting them to chemical analysis. The minerals composing a rock can
also be identified by examining thin sections under the microscope.
The identification 1s aided by characteristic changes in appearance pro-
duced by addition of chemical reagents. Valuable information can be
obtained by these and similar methods, the object of which is the identi-
fication of the minerals composing a rock ; but this information must be
supplemented by complete qualitative and quantitative analysis of the
rock in order that our knowledge of its character may be complete.
Such analysis involves an amount of labor which deters, no doubt, most
chemists and mineralogists from devoting themselves to its pursuit. A
man cannot do very many of them in a year., It may take the analyst
six months to complete a research the results of which can be stated in
a lew hines of print.

[ shall attempt briefly to show that such work pays both commer-
cially and scientifically. The economic importance of minute chemical
analysis of iron ores and fluxes is recognized by those engaged in the
manufacture of iron and steel The properties of iron are so profoundly
affccted by even very small quantities of sulphur, phosphorus, manganese,

- Y
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chromium, &c., that the pmlmrliun: of these elements in the ores must

be known before their reduction is undertaken. The iron industry has

been revolutionized during the past fifty years by the labors of chemists
and metallurgists directed toward discovering the influence on the prop

erties of iron of minute proportions of various elements. An English

writer has recently pointed out that Great Britain has fallen behind
Germany in many chemical and metallurgical industries. This he
ascribes to greater generosity of the German Government in supporting

technical schools. In and about these schools an army of investigators

1s constantly at work on scientific problems. The spirit of research pe

vades the land. The Germans understand the economic value of scien

tific research.

As data are accumulated we may expect exploration for valuable
minerals to be aided by systematic and minute chemical analysis of
rocks. For example, careful examination of talc found 1n eastern Ontario
shows that it carries a very small quantity of nickel. This recalls the
serious competition felt by our Sudbury nickel producers owing to the
greater ease with which the metal 1s reduced from the New Caledonia
ore, garnterife. (Garnierite is, doubtless, talc changed by the infiltration
At least its composition and physical properties

[t is at least within the range of

of nickel compounds.

admit of that explanation of its origin.
possibility that the same process may have produced garnierite some:

where in Eastern Ontario. Nickel i1s found in small (lu;mtitics In SOme

of the commonest rocks of this district.

Careful and complete analysis of rocks and minerals may also bring
to light the existence of paying quantities of those rare substances, at
one time exclusively subjects of scientific investigation, but sooner or
later finding their place in manufacturing industry. The

of the Auer gas burners pay at the rate of from $100 to $150 a ton for

manufacturers

]

the monazite sand, from which is extracted part of the matenal for the &

incandescent mantles. The discovery of a considerable mass of material

containing a small per cent. of * thorium,” the oxide of which enters to

the composition of these mantles, would be a very fortunate one. And

yet, in an incomplete analysis, it would be very easy to pass over such a
quantity of so rare an element. New elements have been discovered
because careful determination of all known constituents of a mineral did

not add up to one hundred per cent., but fell considerably short of it

I
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Nearly a hundred years ago the great analyist Klaproth, during an

oxtended research into gold ores, discovered the element *tellurium,”

y the ores musl

yn industry has

ors of chemists which has since been recognized as the cause of serious loss in the ex-

ce on the prop traction of the precious metal. It might be useful for some Canadian

chemist to examine a large number of Canadian gold ores for tellurium.
. fallen behind | He might be lucky enough to discover a new element.
ries. This he

;. An English

[ think I have made out my case for the economic importance of

1t in supporting careful analytical research, and will add just another instance which has

of inv(-\tigatmx come under my own observation.

A complete analysis of a basaltic rock
found near Kingston has shown that it carries over one-half per cent.
value of scien- M of nickel.

of research pel

When nickel ores become scarce, this rock, extending for

X miles through this part of Ontario, may become important. From its
n for \'L'I\Llil\;l:' * lppearance no onc would Hll\l)t.‘l‘t it of l)t'lng a nickel ore.

' ] ‘ y ec1entific <t ' ( . : P g T
iical analysis of From the scientific standpoint argument 1s easier. Rock

and
eastern Ontano

mineral analysis, although so tedious, 1s full of interest, because it is full
This recalls the 8 [ surprises. I have just hgard from one of my friends working in Leip-
TS ()wing to the

New Caledona

y the infiltration

sic that an odd-looking mineral picked up near Stoney lake turns out to

be a new species. This fact was revealed by a fairly complete analysis

which fell some fifteen per cent. short of the hundred, when all the con-

ysical propertics stituents commonly determined were added up.

The wide diffusion of
the elements receives fresh confirmation from the patient labors of the
‘t!l.lld\"-&l.

hin the range ol

garnierite SOmMe Such important laws as the regular variation in the proportion

iantities 1 Some f acidic to basic constituents in crossing an eruptive mass have been

made out 1n this way.

s may also bring W. F. Hillebrand, in a paper read before the American Chemical
e substances, al Society (Journal, 1894, p. 90) urges ‘ greater completeness in chemical

n, but sooner of ck analysis,” as follows :—* The valuelessness to the mineralcgist and
, :
e manufacturcrs

-

logist of many of the analyses of mineral substances made in earlier

) $150 a ton for mes 1s a fact too well known to need substantiation. Defective methods

material for the it analysis, the difficulty of procuring pure reagents, and want of time
mass of material tor exhaustive examination have been largely responsible for this condi-

which enters 11110 tion, but lack of appreciation of the fact, now so well established, that
nate one. And stances present in small amount may have an important bearing on
pass over «uch 2 B the discussion of results, has no doubt contributed in no small measure
been discovered L0 it.

Enough instances of totally inaccurate conclusions to be
of a mineral did drawn from them (incomplete analyses) have fallen under my own obser-

bly short of 1t vation to fully justify this plea in favor of greater completeness in rock

and mineral analyses for purely scientific purposes.”
y
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In Conception Bay, Newfoundland, about midway between its

entrance and its head 1s situated Bell Island.

I'his 1sland 1s eight miles long by two wide, and is aboult
DY watel fmm St. JUIH]\.

[ he

to be of silurian age.

(|

color.

again referred to.

. Cnamiers, B.AL, MU E., New Glasgow.

A Newfoundland Iron Deposit.

are likely to come into prominence during the next few years.

(;l‘,(l|_I 1"

- ™

JJ

miles

Upon its northern shore are stratified beds of

hematite, which, on account of accessibility, quality, and ease of mining,

measures containing these beds consist of shales and hard

andstones, and are said by the government geologists of Newfoundland

The underlying measures are seen on Little Bell

Huromian and Laurentian formations of Avalon peninsula

DIFFERENT BEDS.

sland, l\;{.‘.lll‘)"\ ihl.‘lml, and upon the shore of the h;l)’ al ’l'ulh.lil. where

the lowest beds consist of limestones reposing at a high angle upon the

I'he beds containing the 1ron ore are even and unbroken, and lie at
an casy dip to the northward.

Beneath i1s a great thickness of white sandstone, while in the imme-

ate neighborhood of the ore are several thick shaley bands of dark

I'here are in all five beds of ore exposed in the cliffs upon the
northern side of Bell 1sland.
I'hree of these extend over so small an area, and are so thin that

they are not of commercial value, and for this reason will not be here

'he two lower beds are of larger size and extend over wider areas.

THE

[LOWER BED.

I'he outcrop of this bed is seen in the cliffs on the north side of the

\
| |

Gull 1sland head.

and, its western extremity being at Ochre cove, and its eastern near

S — -
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It is first met upon the tramway at a distance of 8,600 feet from the
pier. From this point the distance 1s one mile to the ecastern end of the
outcrop, and two and one-half miles to the western end. At the open
cut near the tramway the section shows ten feet of clean ore. At Gull
island head the bed 15 eight feet thick and at Ochre cove seven feet, the
average of the whole bed being probably eight feet.

At the western end the dipis N. 19 E. 7. This increases a few
degrees going east, and the dip changes towards the north, Along this
outcrop of 3% miles not any dislocation of the strata has been found,

and the ore 1s exposed over most of its extent. This gives unusual

facilities for open-cut working. There is little doubt but that 200 feet S8

of this outcrop can be mimed open-cut over the greater part of this dis

tance, giving 2,000,000 to 3,000,000 tons of ore. When this 1s worked S

out many times that amount can be mined underground with natural B8

drainage.

From the open cut near the tramway 3,000 tons have been shipped &

to the Ferrona furnace of the Nova Scotia Steel Company, giving entire §8

satisfaction in the manufacture of foundry pig iron.

. . -
From about 1oo analyses made during the past year the compos- 8

tion of this ore i1s found to be :—

y /

/0

Metallic Iron ...... G106 7 & et & KRB 54.000 t0 §9.000

Sitlhica ... ... 5.000 t0 12.000
Alumina .....ciiiiii it e 2.000 t0 4.000
PHOSDIOIUS <« 2 vvrusisss anssrnsans .500t0 700
Sulphur ..... ... ... ol Trace to .or2
Carbonate of Lime................ 3.000 t0 §.000
Oxide of Manganese.............. Trace to .400

THE UprPER BED.

At Station 101 on the tramway the outcrop of another bed of ore|

appears, overlying the first in stratification and six feet in thickness, the
ore is fully equal to the lower bed, the average of eleven analyses from
widely separate points giving 577 in metallic iron = While not extend
ing over so large an area as the lower bed its boundaries are equall
well defined, leaving no doubt as to the quantity of ore it contans
The exposure in the cliffs is quite regular at both the east and west ends
and the ore has been test-pitted along the outcrop between.
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Over a great part of its extent this bed is denuded of the overlying
strata making it accessible over large areas for open-cut mining.

A Newfoundland lron Deposit.

- —— R — -

QUANTITY OF ORE.

T'he area ol the lower bed upon Bell island is 81714 acres. Count-
ing 10 cubic feet of ore to the ton and considering the bed 8 feet thick,
which 1s a fair average.

817.5 x 43560 x 8
— 28,488,240 tons.
10
The area of the upper bed 1s 240 acres and its thickness 6 feet.

240 X 43560x 6

- ——— — - ) -

6,272,640 tons.
10

This gives a total upon the island of 34,760,880 tons.

As will be seen from the sketch of the outcrop this quantity can be
leitimately considered to be in sight.

The outcrop inland and the exposures in the cliffs give access to the
beds from all sides.

SHIPPING FACILITIES.

Conception Bay, to the north-east of Bell Island, opens gradually
towards its mouth into the Atlantic ocean, so that with northerly winds
the side of the islands on which the ore is situated could not be used for
shipping purposes, consequently shipping has to be done on the south
side. A small beach near the east end and the situation of the island
itself form a perfect shelter from northerly winds, and the mainland being
close to hand on the south and east no ocean swell is to be feared from
that direction ; consequently the pier is so situated as to be perfectly
safe with the wind from almost any quarter of the compass.

The waters of the bay are deep and free from rocks and shoals, the
bottom being mud near the pier affords admirable anchorage.

Near the island the admiralty charts show from 8 to 14 fathoms of

water on the southern and from 6 to 20 fathoms on the northern shore.

T'he bay is navigable from 8 to 9 months in the year,

LQUIPMENT.

Two systems are employed for
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A —

excavation, In the first the cars are run by gravity along a track of 2 ft capacity e

gauge to the working face, whence, after being loaded, they run, still by The shute

gravity, to the main tramway. This is made possible by a switch for by a coun

empties being at the top while the switch for loaded cars is at the foot ol dumped |

a 10 per cent. grade. The track is shifted laterally to keep within load and return

ing distance of the receding face. & hung upo

Another part of the outcrop is worked by a double travelling cable have been
hoist of 300 ft. span. One span is used for stripping the surface, the S8 The d
other for excavating the ore. T'he towers with boilers and double drum [ rapidly awa

or shoals.

T 3
i
&)

engine are upon trolleys capable of being moved 1n a direction parallel

to the strike as the excavation proceeds. As before the empties ar The t
switched from the main tramway at the top of a grade and dropped by

¢

LNEe operatc
gravity beneath the cable. Theyare then conveyed by the cable carriag expenditure
lflill\}' l;;]r[ ()f‘ [h(- wf‘)tkin;_( f;lt‘(‘. \\'IH_‘HI‘«' ilﬁt_"? ln;ltlil)"-._: ”lt‘\ dle dgalll Hl‘l'”}[i”(i('(i‘
hoisted and placed in the full track leading to the main tramway. Upon

any part of the ore being excavated the whole plant 1s moved upon th

exceeded

cLompany w

Sl_ll)l)nrling tr;u"k\ O néw ;_(lullml. ‘l‘l\Lf 11(‘1‘1)111|1;lll)illg lllllxll.lllnn W '”H\ 0O
give a clearer idea of this part of the plant. T'he N

TRAMWAY. connection

From the mine the ore is conveyed over a double track tramway of
2 ft gauge and two miles in length to the shipping pier ; this is operated

by an endless steel cable, {# in. in diameter, four miles in length. 'l

alignment 1s perfectly straight and the profile is shown in the sket
The cable is supported by wooden rollers 25 ft. apart, while at the apices B8
of the grades iron pulleys 2 ft. in diameter are placed. The cable is kept B8
in proper tension by counterbalance weights. "T'he power house contains
two upright tubular boilers and a double cylinder stationary engine geared
1 to 20 to two 6 ft. 6 in. bull wheels. One of these operates the cabl

for the line now working, the other is spare, for any road it may be found

necessary to construct. At present the tramway has a capacity of hauling
soo tons to the pier in 10 hoursand by increasing the rolling stock 1,000

tons could easily be shipped in the same time.
PIER.

The pier 1s 45 ft. x 65 ft. and go ft. high, constructed of southem
pine ; it is supported upon 9o hearing piles surrounded by a cribwork

of heavy timber filled with stone. There are ten pockets of 200 tons
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'i.‘q,:u‘n_\' each at a height sufficient to discharge into a steamer by gravity
I'he shutes for this purpose descend at an angle of 40" and ;‘1’rc ’m()vm.l
by a counterbalanced winch easily operated by one man. The cars are
dumped by an automatic tipple, upset by the weight of the loaded ore
and returned to an upright position by cast iron counterbalance wcigh[:;

y 1 1 shaf
hung upon a shaft beneath the floor. In loading a steamer 200 tons

have been discharged from one pocket in 10 minutes.

I'he depth of water at the pier is 24 feet at low tide increasing
rapidly away from the shore. The access 1s easy, unobstructed by rocks
or shoals. | ‘ R

I'he terms of the Newfoundland mineral act are very favorable to

e U}sL'.l';ll()rh in regard to security of title, the only rundiimn being the
~l\.|n-n(htnrc of $6,000 for each square mile, no Government royalty being
mm;‘m(h-d.' In this case the necessary expenditure has ln:vn Jl:lrgvly
exceeded 1n the equipment of the property by the Nova Scotia \'i*'l
(_Company who control 1it. | o o
I'his ore will be largely used for the production of foundry pig iron.

The Nova Sc q | y : .
a Scotia brown hematite forms a very suitable mixture n

}”anWTinll\Vﬂf] H.
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Compressed Air at Sydney [lines, Cape
Breton.

By R. H. BrownN, M.E., Sydney Mines, C.B.

I'here being two accumulations of water in the workings at this

colliery—one of several milhons of gallons lying in the workings at 3,590

distant from the shaft bottom and at a level of 209:% ft. below it ; the

other a much smaller quantity, lying at or near the face of the north
(*110711

oine ‘h'v]\\ at a distance ol 1,700 ft. from the other |1.ul\'(:l water and

at a level of 155 ft. below it —the determination was come to of pumping

IWO [mt]u_'\ Ol water to the sh‘lll i)t)ll'illl I)\' llw!!l:.,’ l'(HI]]ll{‘H\lWl Adll

as a motive POWCI

One Ingersoll-Sergeant, Class A., straight-line piston inlet air com
pressor, having steam cylinder 14 in. diameter, air cylinder 1474 in.
diameter, and stroke 18 in., was erected on the surface at 104 ft. from

the pit mouth, and one steel tubular |

otler, 14 ft. long by g4 in. diameter,
having

2 54 tubes of 3% in. diameter, and built by I. Matheson & Co., of

New (lasgow, was set beside the compressor to supply steam thereto.

A st

el air receiver, 10 ft. long by 3o in. diameter, was placed on end
outside of the compressor house, and was connected with the compressor

by a short pipe of 3% in. diameter.

\ small water reservoir, 24 ft. square, was constructed at a distance

Ol

bout r1oo ft. from the compressor, and two sets of 4 in. pipe laid

therefrom to the compressor house ; these pipes are buried beneath the

surface of the ground. One set, 110 ft. in length, leads the water direct
to the compressor house, where it 1s received by a small duplex Blake
pump, having 3 in. steam cylinders, 2

2 1n. water plungers and 3 in. stroke,

h elevates it to an iron tank placed over the compressor ; the bottom

|
wur

of the tank stands g ft. 1o in. above the centre line of the air cylinder of

the compressor, The water from this tank supplies feed for the boiler,

and cooling water for the jacket which surrounds the air cylinder. The

other set of pipes, 240 ft. in length, takes this cooling water by a circuitous

course back to the reservoir. The water is thus kept circulating, being

cooled by its journey through the pipes under the ground,
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The intake air enters the compressor through a short length of pipe § incline of 1
4 in. diameter, projecting through the end of the building into the ex the Domin

ternal air. To prevent dust and foreign substances heing drawn into the ft. to 800
compressor, we built a wooden box or shaft, 22 in. by 12 in. 1n section, winch take:
and 16 ft. in height, azainst the end of the building and enclosing the The t
end of the intake air pipe. Theair being thus drawn from a point ahove Harrison, ¢
the roof Of the building, 1s free from dust and smoke. successfully

The compressed air 1s conveyed from the air receiver down the 2. the air b
shaft and into the workings by wrought iron pipes ; these pipes are 6 1n, diameter.
diameter from the receiver for a length of 2,467 {t ; thence theyare g5 1n. It has
diameter for 1,152 ft. farther ; thence 4 in.-diameter for the next 860 |t., shows a low
to air receiver No. 2. T'his receiver, made of steel plates, i1s 8 ft. long would be f
by 30 inches diameter, and near it stands pump No 1. T'he pump, make any ¢
ituated at 4,479 ft. from the air compressor, is a Northey duplex, having power obtai
~ 145 1n. air (or steam) cylinders, 44 in. plungers and 10 I1n stroke; it affair. but d.
works at the average 100 strokes per minute, forcing the water to an tween the s
elevation of 2091% ft. through 3,590 ft. of delivery pipe of 5 in. diameter. In the
The water delivered, deducting 5 per cent. from the calculated delivery uses 70 cub
for slip of pump, is 541% imperial galls. per minute. 668 cub. ft

From air receiver No. 2, the pipes are continued of 4 in. diameter minute, use
for 1,150 ft. down the engine plane ; thence they are only 3 in. diameter Ingersoll cat
for 400 ft farther to air receiver No. 3. This receiver is of same dimen cub. ft. per r
sions as receiver No. 2, and from 1t the 3 in. air pipes are continued 120 Of course tl
ft. farther, to pump No. 2. This 1s a Worthington duplex pump, having tained, but i
4% in. air (or steam) cylinders, 234 in. plungers, and 4 in. stroke. This The qui
pump, situated at 6,149 ft. from the source of the motive power, works 62 1bs. at the
at go strokes per minute, forcing 715 galls. of water per minute to an we get a pres
elevation of 155 ft. through 1,700 ft. of delivery pipes, of 2% in. diam- from 81 to 8
eter ; i1t delivers its water to pump No. 1, which forwards it to the shaft 80 lbs. at Nc¢
bottom, With a

[t was determined to apply the compressed air taken in bye to such air at pit bot
a distance, to the operation of two coal cutting machines, and a winch } pump to be
to assist the underground haulage ; as well as to working the two pumps zero at 2 incl
above described. The winch having two cylinders, each 7 in. diameter I may ac
by 12 in. stroke, was fitted with a drum of 26 in diameter, on the second the compress
motion of 5% to 1, and was set up in the vicinity of pump No. 2. The

wire rope by which this winch hauls 4 or 5 boxes of coal at a trip up an
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Compressed Air at Sydney Mines.

incline of 1 in 6, is only 3§ in. diameter, of crucible cast steel, made by
the Dominion Wire Rope Co. The coal 1s drawn from distances of 500
it. to 800 ft. from the faces of the deeps to the engine plane, and the
winch takes the place of four horses or more.

The two coal cutting machines are an Ingersoll-Sergeant and a
Harrison, our compressor supplying sufhcient air to operate them both
successfully. They work at the coal faces, about 500 ft. from pump No.
2, the air being led to them from that station through pipes of 1'% in.
diameter.,

[t has been often stated that compressed air 1s a wasteful power and
shows a low percentage of useful efficiency. 1 can hardly think that such
would be found to be the case with our plant. 1 have not had time to
make any calculation of the horse power applied, and the useful horse
power obtained 1n our case. I only know that our compressor 1s a small
affair, but does a big amount of work, considering the great distances be
tween the source of the motive power and its points of application.

In the matter of air used, I should like to say that our No. 1 pump
uses 7o cubic feet of free air per minute ; the air winch at full work uses
668 cub. ft. ; and the two coal cutters, working at 200 strokes each per
minute, use 157 cub. ft.; a total of 895 cub. ft. per minute. As the
Ingersoll catalogue only claims that our compressor should compress 398
cub. ft. per minute, it appears that the compressor is well up to its work.
Of course the delivery of 895 cub. ft. per minute cannot long be main-
tained, but it can be depended on for a *“ spurt ” when desirable,

The question of pressures is interesting. With a steam pressure of
62 Ibs. at the boiler, and the engine going at 83 revolutions per minute,
we get a pressure of 8o 1bs. of air in the receivers at the compressor, and
from 81 to 82 Ibs. of air in the receiver at No. 1 pump ; and practically
8o Ibs. at No. 2 pump, 6,149 ft. distant from the compressor.

With a temperature of 28" Fah., at the intake on surface, 43" in the
air at pit bottom, and 51" at No. 1 pump, we find the exhaust from that
pump to be 30" at the distance of 12 inches from its exit, and 2° below
zero at 2 inches from the exit.

I may add that the consumption of fuel by the boiler which actuates

the compressor averages 248 Ibs. of slack coal per hour worked.




Pumping with Compressed Air.

By H. S PooLe, M.A,, A.R.S5.M., F.G.S.

Hlt‘ use ol (‘Hllllm_’\\uf dall as lllt_‘ motive IH)\\H' ill mine l)lllllpw

rapidly extending in Nova Scotia, and as a general thing the users ar

content with the advantage gained by the substitution of air for steam

in the pumps already at work in the mines. The objections to the us

of steam underground—Iloss in transit by condensation, objectionabl

heat, crumbling of roof or walls through steam escaping, and troubl ¢
occasioned by the expansion and contraction of the piping on long in
clines when the steam is on and off. —need not here be further dwelt
on. The point that is submitted for consideration is this:— “Is full
advantage taken of the compressed air as at present generally applied ?
ludging by my own experience, I should say, far from it

Having decided some three years ago to substitute air for steam at
the bottom of a long incline, a point 4,000 feet away from the boilers,
pump-makers were asked what make of pump they recommended. In
variably they answered, *“ You cannot do better than use OUR direct
acting steam pump.” Enquiry of compressor men obtained only indif
ferent replies.  Those asked evidently did not know anything about the
use of air, or if they did, did not care whether or not the air was used to
advantage. All they seemed to know or care was that their particular
make of compressor should be adopted.

In this respect surely a great mistake is made, for it certainly would
appear to the interest of compressor makers to shew how to use air to

the best advantage, as it evidently is to the makers of cotteline to shew

-

o~
-

consumers how best to use their goods. However, by enquiry and som
expericnce, I am now satisfied that the majority of users of air in Nova
of

Scotia are more wasteful than they suppose, and that a consideration

the question cannot but be beneficial.

-

1. It is evident that the clearance in the cylinders of direct acting
steam pumps, often 12 per cent. of the stroke, represents a large loss.

2. It 1s very possible the ports also are unnecessarily large
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3. It may be that where the mine water has a temperature above

 Fahr., as 1n deep coal pits, a water jacket would raise the mean

emperature of the cylinder and reduce the tendency to make ice in the

cylinder and ports.

{. TI'hen if the air cylinder and the water plunger be not propor-

tioned to the work to be done, and the air has to be throttled down to

the required pressure, it 1s clear there is a loss in conseqence of the

Lino - " Q ‘ : : '
cooling of the air, unless the throttling 1s done at such a distance from

th

pump that the compressed air can recover from the surrounding air

the heat \\Ili('ll it has lost.,

5. I'he prints in catalogues of compressors seldom show (I have

t to see one that does show) the inlet taking air otherwise than from
he compressor house, and yet as the air in the house is always warmer,
and generally also more moist than the external air, the |H~:.\ incurred
rom so taking the air 1s well worth looking after. At 60" Fah. a

lference of § 15 equal to 1 per cent. of the coal consumption, while

actual difference on the mean of the year cannot be less than 207, or
ual to no less than 4 per cent of the fuel consumption in favor of

ing 1n air through a properly constructed duct free of dust.




Experience with Air Compressing at
Drummond Colliery, N.S.

By CHARLES FERGIE, M.E., Westville.

The underground pumps at this colliery until quite recently were
driven by steam taken from the surface along an incline having a pitch
of 16 degrees and some 4,200 ft. In lt’ngth.

In consequence, however, of the loss of power iIn carrying steam
that long distance, the great heat produced in the pipe road and pump
room, the latter 110 F., the bad effect of heat and moisture on the roof
and sides of the roads, and consequent expense of maintaining the same
in a safe and satisfactory condition, the interference of heat with the
ventilating currents, and the many other sources of trouble due to the
use of steam underground led the management to substitute compressed
air for steam as the motive power at the pumps.

The compressor used is a duplex, 14 in.x 22 in.,, built by the
Canadian Rand Drill Co., Sherbrooke, Que., has steam expansive cut off,
Halsey’s positive air valve.motion, the air cylinders are water jacketed,
The boiler pressure is 110 lbs. and sieam 1s cut off in the cylinder
at 74 stroke. The air supplied to compressors i1s taken from outside
the compressor house.

The compressors were purchased with a guarantee to drive two
separate pumps at the same time, and each capable of throwing 40,000
gallons in a shift of eight hours, one against a vertical head of 6oo ft
the other against a head of 300 ft.

The then existing steam pumps were to be used and consisted of
one, the No. 9, duplex compound straight line plunger pump, cylinders
8 and 14 in. x 18 in. stroke ; clearance % in. at each end ; plungers 4%
in. This pump has the 600 ft. head to force against. The second, o
No. 11 pump, is a single straight line plunger pump, 14 in cylinders by
12 in. stroke ; clearance 4 in., and plungers 5 inches. This works
against the vertical head of 3oo ft.

The old steam mains are used for the air, are 5 in. diameter for one-

fourth the distance and 4 in. the remainder.
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The first trial of the air was made on the No. g or compound pump,
but using the low pressure cylinders only ; the pump was set at a speed
of 60 ft. per minute, the air pressure was 95 Ibs. and the pump did its
work satisfactorily. In consequence of the cylinders being out of pro-
portion to the water ends at that pressure the air had to be wire drawn.

The No. 11 pump was then started up to work at the same time as
the No. g, but a sufficient speed to throw the stipulated quantity of water
could not be maintained, and the pressure fell from g5 Ibs. to 36 Ibs. at
this pump and to 43 lbs. at the No. g ; the pressure at the surface falling
to 40 lvs,, the speed of the compressors remaining at 85 revolutions.

So far no difficulty was experienced with freezing. T'his we attributed
to the high temperature of the pipe road, and which had not had time to
sufficiently cool down after the use of steam. No receiver had been
placed underground up to this time.

The two pumps were run together as above for three or four days,
but the work was far from satisfactory as it took 16 instead of 8 hours to
pump out the water, and considerable difficulty with freezing was now
being experienced.

To overcome the difficulty of freezing receivers were placed, one
close to each pump, and this considerably improved matters, but did not
altogether prevent the same.,

The experiment was then made by running the No. g pump alone
and maintaining a steady pressure at surface of 85 Ibs., but wire-drawing
the air at a point some 300 ft. above the pump receiver, with a view to
allowing the moisture to drop before reaching the pump. This proved
satisfactory and entirely prevented freezing. Indicator diagrams were
now taken which showed that the compressor engines were developing
128.49 h. p. as against 16.45 h. p. at the pump, which gives a useful
effect of 1214 per cent. only.

A similar test was then made with the No. 11 pump running alone,
and here no difficulty with freezing was experienced. The indicated h. p.
at compressor engines was 82.13 and at the pump 10.77, showing a use-
ful effect of 13.11.

Having got over the difficulty of freezing, attention was then turned
o the more economic problem of finding out by what means the two
pumps could be run at the same time and the water taken out in the

stipulated eight hours, and without making any change in the cylinders
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of the pumps, and which are out of all proportion to their work when
using air, having been built for low pressure steam. To do this it was
decided to try compounding with the No. 9 pump. This, however, was
not successful as a steady pressure of 75 Ibs. with go revolutions of
compressors could not be maintained and indicator cards showed that
though there was an average pressure of 62 Ibs. in the high pressure
cylinder, after release 1t fell to an average of 6.28 1bs. in the low pressure.
The effect of introducing *“live” air into the exhaust chamber connec!
ing the high and low pressure cylinders, was then tried and proved
successful, notwithstanding that by so doing considerable back pressure
was thrown on the high pressure cylinders. This also gave a more
uniform stroke of the pumps

Indicator diagrams were then taken both at the compressors and
pumps, and showed that the useful effect by the above change had been
increased from 1234 per cent. to 25.93 per cent.

There 1s no question that this useful effect can be consicerably
further increased by making use of pumps properly proportioned to
their work and expressly designed for the use of compressed air, and ol
the rotary type. The exhaust ports should be large and as straight as
possible and the air should be exhausted above and below.

An interesting feature observed by admitting “live” air into the
exhaust passages as mentioned above is that all traces of frost around
the exhaust passages disappear. This 1s no doubt due to the expanding
air taking up heat from this “ live.” air introduced.

Speaking of freezing at the motor it may be mentioned that glycer
ine has a most beneficial effect in its prevention.

The great objection to the use of straight line pumps 1s in the large
amount of clearance to be found in the cylinders ; also that such a pump

seldom makes two consecutive strokes alike, and that 1t i1s 1impossible to

makec use of any expansive force there may be in the air and cut-of

before the end of the stroke. In the No. g pump above referred to the
length of the stroke varies all the way from 1634 inches to 18 inches,
according to the conditions under which 1t 1s working. Considering
these imperfect conditions 1s it any wonder so small a percentage of use
ful effect is found In mine pumps using compressed air.

The question may be asked is the air as economical as was steam,

considering that only 2534 per cent. of the work developed in the
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Air Compressing at Drummond Colliery. 61

heir work when ;>:t_-.~s~s(,>r'cngimrs can be shown at the pumps. In this p;lrtirul;u‘ case it

) do this it was certainly is, and as a matter of fact 1 ton 8 cwt. less coal 1s now being
s, however, was r consumed in 24 hours than was the case with steam to do precisely the
o revolutions of " same work.
ds showed that § There is alse the beneficial effect of introducing cool air into the
e high pressure J mine and the saving of expense in repairs due to the injurious effects of
the low pressur * steam on the roads, etc  The pipe line is not nearly so costly to main-
amber connect * tain as with steam, and so much steam sent into the mine means so
ied and proved '“ much extra water to be pumped.
e back pressure B8 Another important advantage gained at the * Drummond ” by 1n-
o gave a more troducing compressed air is that the total volume of air circulating
through the mine has been increased by 16,800 cubic feet per minute.
ompressors and | This increase 1s not due to the amount of air delivered by the com
‘hange had been [ pressors, but from the fact that when using steam the No. 2 slope could
| not be used as an intake, whereas now both Nos. 1 and 2 slopes are
be considerably Intakes.

proportioned 1o |
»ssed air, and ol DISCUSSION.

1d as straight as o

OW. In the discussion on these papers Mr. Brown remarked that while
ve” air 1Into the the steam and air cylinders were of the same size, a steam pressure of 62

of frost around lbs. gave an air pressure of 8o Ibs. ; adding that as the hoisting engine
to the expanding only worked intermittently he was enabled with the aid of the receivers

and only a 14 inch compressor to work engines that in the aggregate
ned that glycer would require 898 ft. of free air.

Mr. Poole and Mr. Fergie also showed how i1t was that Mr. Brown

ps is in the large was able at Sydney mines to get a more useful effect than they were at
that such a pump Westville, where, on account of gas, they were unable to re-heat the air
is impossible to before using it below, and then their pumps having heavier heads of
. air and cut-off water to work against, had to contend with the formation of ice in the
e referred to the cylinders and ports.
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How an Abandoned Mine Became a Paying One.
li)‘ W. L. LisBey, Brookfield, N.S,

A few days ago 1 reccived a letter from our Secretary, suggesting a
paper something in line with the above headirg. Now the emotions
called forth by his modest and courteous invitation, were not only varied,
but they gave-rise to a train of thought and consideration.

In the first place, it was a fact impossible to disguise from myself
that my time had never been devoted to writing * papers,” therefore the
chances were largely in favor of my being found lacking, if I attempted
to perpetrate one on a society which contains in its make up so much
more than the average of brain adaptability, all around ingenuity and
fertility, as I believe the Mining Society of Nova Scotia to contain.
With the reminder that * You'd scarce expect one of my age to appear
in public on the stage,” I will cease to apologize for my appearance,
omitting entirely the usual flattering references to the entertaining quali
ties and abilities of those who have preceded me and those who are
yet to be heard.

One remark 1n particular in the letter of Mr. Wylde, making his re-
quest for a paper, has frequently recurred to me. It i1s simply this:
‘1t 1s very hard to get anything from the gold miners.” The question
as to why 1t is so naturally presents itself. In drawing a conclusion,
comparisons (always odious) will be avoided as far as possible.

I'rom my limited opportunity for observation it seems to me that
the coal mining industry of the province has drawn freely on the best
trained practical and technical ability of the world in making up its en-
gineering and executive staff.  The results are becoming so plainly ap-
parent as to need no criticism from the writer. But how is it with the
industry of gold mining, which should and yet will be regarded as one
of the legitimate industries of the province. Have not a large proportion
of the investors in and managers of mines been, like the writer, men who
from various inducements, have taken little * flyers ” in gold mines much

as they would take a share in a guess cake at a church fair with little
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care to the conducting of the enterprise ? and would not technical train

ing and methodical attention to business details applied to gold mining
make our industry rank with the first of the province? The writer bas
great confidence that a strict attention to the economical management
of the business would have resulted in many mines being kept in oper-
ation that are now closed down, and that attention alone in many cases,
without more technical or geological knowledge than an ordinary edu

cation and an average clear mind would give in addition. This line of
criticism, however, may well give place at this time to a brief resume of
the preparation for, and the experience of the writer in making an
abandoned gold mine pay. And if the relation proves even of passing
interest, repayment for the pains will be ample.

From the age of 17 until 31, his life was spent in the American and
English Merchant Marine, with about the usual result — experience.
The next ten years his faculties received training in the real estate and
building business, resulting, of course, with more experience, and among
other things, with an interest in the Brookfield mine figuring among his
assets—or liabilities, some might have classed it at the time. Now, right
here attention may be called to the somewhat common desire to get
something for nothing or as near to it as possible, and the result of an
attempt noted.

After some consideration it was decided to start operations at
Brookfield. There were, and still are, over 6,000 tons of tailings, on the
dump, which assay high. Just as active operations were decided on,
one Professor Kendall, of New York, backed by Erastus Wiman (at
that time in good commercial standing) and others, were attempting to
introduce to the mining world, his version of the “cyanide process,”
that is what he said anyhow—but my own belief is that he was only
skinning Wiman and other flats he could catch in New York. How-
ever, he was sent a half ton of tailings to test. Glittering returns were
received from the test and fat profits were just in sight ; and best of all,
less than $2,000 to be expended, was to divert the golden stream into our
yawning pockets. The necessary ducats were promptly and cheerfully

produced and a start was made for Nova Scotia in August 1893. The
writer does not believe in ploughing graveyards, or he would tell you the
size of the dividends that would be declared every few days, and he
would also tell you, how in the style that must be familiar to many in the
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How an Abandoned Mine became a Paying One.

audience who have seen the capers of gold miners for past years in this
province, he, instead of coming here and paying attention to business,
took his wife (the only excusable part of the performance) and went to
Chicago to the Fair, but it would be too harrowing.

By November, when the writer did get here, it was found that
Kendall and his fellow swindlers of the Mechanical Gold Extractor Co

knew nothing about their business. They fled in confusion. Further
and expensive experiments with cyanide were conducted during the
winter of 93 and ’g94, resulting, however, in failure, commercially speak-
ing. Recently samples from the dump and other places have been sub-
mitted to the Cassel Gold Extracting Co. of Glasgow, who advertise that
if samples will be sent them, that reports as to value, etc., will be re-
turned. Several samples were sent, but no report definitely was made,
except on one ore. This, the report said, contained absolutely no gold
or stlver. The samples of this ore were taken from a 40 ton lot the
writer had milled over hungry copper plates at Molega, and there were
recovered over $4.00 per ton in gold from the lot.

Finally 1n June, ‘94, 1t was decided to pump out the old workings
and go to mining ; and by this time it may be remarked that kite-flying
had entirely ceased, and work was being conducted with as much regard
to economy as 1s displayed on any hen farm. The history of the mine
showed that the lead was a true fissure vein that was opened up and
worked in the years 1886-7 and 8 by the methods then in vogue ; first,
by making a hog-wallow or open cut on the lead, to rob out all surface
ore, and finally by sinking shafts every 75 ft. or so on the lead, under-
hand stoping, shovelling from stopes to shafts and hoisting to surface in
tubs, was the underground system ; that is, by main strength and stupid-
ity. Finally, a break in the formation was, in the course of time, en-
countered, the ore pinched out and the mine ceased to pay, and was
shut down and allowed to fill up with water. Now the writer has been
reminded several times by and through old miners down in Queen’s
county, that he was a tenderfoot, and he cheerfully admits that previous
to his landing here, the only mining education he had was a common
school education, five or six months in Colorado and an occasional visit
to coal mines ; but during this experience he had never heard of any one
who had seen the bottom of a fissure vein, and it did not seem credible

that the little pod of gold bearing ore contained in a block 240 ft. x 200
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ft. x 14 in., was all that the mighty forces of nature had put in the vein.
Consequently, when the water was out, work was pushed past the break

in the formation, which soon resulted in a showing of good ore. A care Notes
ful survey and plans of the underground workings were made by Walte:

H. Prest, proving what was already believed, that a well defined pay

chute existed. Information as to the expense of mining and milling

during 1886-7-8 shows the cost to have been about $9.00 per ton ; and

it was easy for one experienced in the handling of heavy cargoes and in

surface earth work to sec that the method of work was radically wrong ['he
Therefore, as soon as circurustances would permit, an incline was mad $ St. John
from the surface undercutting the pay chute, equipped with tramway and = lwenty mil
ore skips, tramways and ore shoots put in where they would facilitate [t 15 thus 1
work underground, and the system of mining changed from underhand hundred a
to breast stoping. Prompt obedience 1s demanded of employees, and
no one loafs below or above :._{I'UUIH,] but the writer. As a I't‘.\llll, $4,Q-' '." r more th
per ton pays every expense in connection with running the mine, not, of |
course, including additions to plant, etc. This by hand work on a 14
in. lead. same 2
\Wing ui

| he
1] f]‘»i_' \'

It 1s hoped that this sketch of ‘“ How an abandoned mine became

a paying one,” will be interesting to the Mining Society of Nova Scotia

and, perchance, encouraging to tenderfeet,
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Notes on the UGrand Lake Coal Field of
New Brunswick.

By R. G. E. Leckig, B. Sc., Torbrook, N.S.

'he Grand Lake coal-field is situated about seventy miles north of

St. John city, and in a direct line between Fredericton and Moncton,
iwenty miles east of the former town, and fifty miles west of the latter.
It 1s thus the nearest coal field to the Province of '\)lll‘}.lt‘(', f in;_; four
ndred and eighty-four miles from Montreal by rail, (25 miles of which,
between Grand Lake and Fredericton, have not yet been constructed)
r more than 200 miles nearer than the nearest Nova Scotian coal field.
I'he distance by rail to St. John, zia Fredericton by C.P.R., 1s go miles,
A ¢l

the distance by water 8o. To Fredericton, the distance by river 1s

the same as to St. John ; the river and lake being navigable for boats
wing under nine feet of water,
hield

the shore about 10 miles.

I'he coal 1es to the north of Grand lake. extending nland

Grand lake, 25 miles long, and from 4 to 7 mil

: wide, 1S a navig:

able arm of the river St. John, and into which flow several large streams.

'he coal-field extends from Coal creek on the east, to Little river

on the west, while through it run the Newcastle and Salmon rivers. The
hern boundary is the lake shore, while the northern limit has not
yet been absolutely determined, owing to the existence of extensive bogs,

f which the rivers mentioned take their nise.

I'he area thus bounded contains about 100 square miles, and com
priscs the operative, or workable field, the most productive section of
which, 1s that portion west of the Newcastle river, and known as the
Newcastle field.

Little river, which I think may prove of importance, owing to its prox-

Workable coal has recently been discovered west of

imity to Fredericton in comparison to the rest of the field, but its extent
has not yet yet been determined. The strata in this district lie almost
flat, rising gently from the lake shore inland in a north-westerly direction.

dip seldom exceeds four or five degrees. The undulations are
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gentle and in no case abrupt, the surface generally conforming to the
folds of the strata.

Prof. L. \. Bailey and Mr. G. F. Mathew, in their report for the Geo
logical Survey of Canada, (Report of Progress 1872-73) divide the car

boniferous formation of Central New Brunswick somewhat as follows :

Lower Carboniferous, composed of red conglomerates and sand:
stones, red shales and purplish doleritic rocks containing zeolites.

Middle Carboniferous, sub-divided as follows :

BARREN MEASURES: Resembling the millstone grit of Nova
Scotia—consisting of grey conglomerates, coarse grey grits and
sandstones, and grey sandy shales. Thickness, 200 feet.

PropucTive MEASURES : Corresponding to the lower pro-
ductive measures of Nova Scotia—consisting of finer grey
sandstones, fossiliferous shales, fire-clays and coal seams.

Thickness, 200 ft.

Upper Carboniferous, consisting of purple sandstones and shales.

Thickness. 200 ft.

The only coal seam in the Grand lake coal-field known to be of

1!

economic value i1s the “surface seam.” This seam consists of very clean

coal, of an average thickness of 2 ft., but varying in places from 1% to 3

ft It is generally accompanied by a smaller seam, from 5 to 8 inches in
thickness, which occurs either above or below it, in different localities,
and is separated from the larger seam by a few inches of fire-clay. The
“surface seam ” has been found to underlie continuously the whole coal
field, save where it has been eroded in the localities where the streams
cut through the bed.

The term * Newcastle coal ” has been applied to the coal mined in
the vicinity of the Newcastle river, and in the district between the New:
castle and Little rivers. In this district the seam is thicker, and of much
better quality than in the eastern portion of the coal field, where coal
mining operations were first pursued.

The Grand lake coal was first discovered by the French about 200
years ago, near the mouth of the Salmon river, where the seam is about
20 in thick, and of rather poor quality. With the belief that thicker

beds of coal existed below the surface seam, boring operations were com-

menced in 1837 by a private company organized for the purpose. The
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Grand Lake Coal Field of New Brunswuk. 6q

first bore-hole was put down near the mouth of Salmon river, and a
depth of 403 feet was reached. At 21 ft. the “surface seam” was en-
countered, 1 ft. 10 in. thick, and at a depth of 262 ft. a bed of bitumi-
nous shale and coal was struck, 8 ft. in thickness. The method of boring,
however, was unsatisfactory, and on this account a second boring was
made 1n 1866 on Coal creek, five miles west from the first, but was only
carried to a depth of g6 ft.,, when the drill became jammed in the hole,
and operations suspended. The surface seam was the only coal passed
through.

Again 1n 1870, another boring on the Salmon river proved equally
barren of satisfactory results. A seam of impure coal, 6 in. thick, was
found at a depth of g6 ft. Disagreement between members of the com-

pany caused cessation of work, when a depth of 218 ft. had

been
;i'l‘lil]t“{].

In IHTL‘ 73 !.“nra‘g n])(ér;‘llinns were conducted |!\ the l.ocal and

Domsinion Governments, near the Newcastle river, at a [mim 3 miles

nland from the lake and 12 miles west of the old bore-holes. Mr. R.

W. Ells superintended the work. T'wo holes were put down, 170 and

9o ft. respectively ; but apart from the “surface seam”

rri k

no coal was

The same year (1873), at a point 3 miles south from the last holes,
and half a mile from the lake shore, a bore-hole was sunk to a depth of
joo ft., the last 100 ft. of which appeared to be ina formation underlying
the coal measures. No coal was reported from this boring.

Taking the result of these bore-holes, and considering the careful
explorations conducted in this district by Prof. Bailey and Mr. Mathew,
we may safely state, although possible, it is by no means probable, that
there exist other seams of value underlying the *‘ surface seam.”

[ have stated that the area of the Grand lake coal-field is about 100
square miles ; but this does not include that portion of the district where
the upper carboniferous overlies the productive measures.

A remarkable fact in connection with this coal seam is that in no
place has the coal been found at a greater depth than 45 ft., and it is
not probable that at any spot, in the Grand lake coal-field proper, it lies
at a greater depth than 60 ft. below the surface. This fact, therefore,
enables the coal to be mined at any point by sinking of shafts compara-

tively inexpensive and requiring no heavy machinery, but rather that of a
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portable nature, which could be mqved from place to place as the coal

became worked out. ; [ ——
Hundreds of acres have been proved by means of test pits, where 1

the coal is merely covered with a few feet of alluvial, and would be won

\\ .

P M e

by the process of stripping. Steam shovels could be advantageously
employed in this connection. The areas capable of being thus stripped

occur mostly at or near the heads of the various brooks.

N
I -
'

—

WG

An important and valuable feature of this coal-field is that, from the &8 A,
. : =, J

position of the coal seam, it has a natural drainage by means of the |8 -
streams which traverse it, cutting through the strata at a lower depth g ,
than the coal. }z (

The coal obtained from the * surface seam ” is bituminous and of :g ,' \
the coking variety. The following are some of the analyses of Newcastle “;1 /J p \
coal, made by Wm. Smail, B. A. Sc.:— é | !

il |
1 | ] 11,

bl L Ll

| Newcastle River. New Zion. No. 18 Bro

VORI, i iocsssnsnsnesssvonn | 37.30 35.25 | 37.10
Fixea carbon. .. | §9. 35§ 55.80 | 61.10
Ash 3.35 4.20 1.80
OTDIMEY ¢ 555 0.5 4% < nansnnaas bnin 2.60 1.68 | 1.98
Coke.......... o | 62.72 £0.00 62.90
T A | . 4.75 |

B ‘ |

To show the similarity which exists between Grand lake and Cape
Breton coals, I append the following average of the analyses of Cape
Breton coals as given by the Geological Survey of Canada, and confirmed

by a complete set of analyses made by Dr. Gilpin

O s e (e sts e ns s s vus s ane Thass 33.44
PIRO0 COPDOND . » icv s s bon-snssnbiatss ranssseds 61.87
J\\h S8 s 989 SO S OB OO 0 EB LS SEEPER SRS LSS BBGE NS 422
Sulphur.. ........ B R St e 2.37
Grand Lake coal ignites quickly and burns with a bright flame. \,
Screened Newcastle coal is an excellent house and steam coal, whereas l \_/,5
the fine is well known as a blacksmith coal of superior quality, | e
. ey , -
The great difficulty heretofore in the way of obtaining the deserved I 27

—
o~
place in the market for Newcastle coal, arises from the fact that farmers g Sy

holding land in fee simple are allowed the privilege to mine the “surface

seam ” on their property, without the payment of royalty to the Govern
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Grand Lake Coal Field of New Brunswick.
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‘ment. Each farmer having conditions favorable, therefore, mines coal
on his own land, He usually lets the mining out by contract, paying
the contractor so much per chaldron. The miner, if not very scrupulous,
allows a certain percentage of shale, pyrites and poor coal to make up
his chaldron, and the coal not being picked or screened generally goes
to the market in a very bad state.

Dr. Gilpin, in writing of this coal, states, “when properly cleaned
and handled it should furnish a good quality of coal, comparing well
with other maritime coals.”

In regard to quantity of coal available in the Newecastle field (that
s the district between the Newcastle and Laittle rivers), we have 40 square
miles of coal area. Assuming specific gravity of coal to be 1°26, or weight
7875 lbs. per cubic foot, and taking 2o inches as average thickness of
eam, we find that in an acre we have 2,552 tons; and for 40 square
miles we have 65,331,200 tons. Allowing 207/ for areas where the seam
s eroded by streams, this gives us a balance of over 52 million tons
available in this district. The Geological Survey report estimates the
coal of the Grand lake coal field at not less than 154,948,000 tons.

Mining operations have been continued on a small scale for over
thirty years, with an annual output of about 4,000 chaldrons. Not more
than 125,000 tons have been mined in the district.

With the present limited output the coal costs the miner about 8o
cents per ton, including timber, stores, etc.

The cost of teaming the coal to the lake shore (three to six miles)

from 45 to 70 cents per ton. Cost of shipment to St. John or
I'redericton by wood-boats, 70 cents per ton. Total cost in St. John or
I'redericton, $2.20 per ton.

Screened Newcastle coal, with proper facilities for mining, handling
and transport, ought to be landed in the above named places for little
more than half the present cost.
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Nova Scotia Coals as Steam Producers.

By F. H. Mason, F.C.S., and W. G. MATHESON.

—

The object of this paper is to place on record some results obtained
from an analysis of samples of coal from the various mines in Nova
Scotia  This was undertaken principally because of the fact that it is
impossible in any books of reference known to the writers to get at any
information as to the thermal value of the fuel we are compelled to use,
and hence the difficulty of instituting a comparison between the duty of
any steam plant using our own coal and those using coal mined else-
where. It 1s not unusual to find full information concerning coals of
other countries, and hence well known, while our own coal 1s all dis-
posed of 1n one item, and that comparing by no means favorably. Of
course this 1s entirely as regards coal as a fuel as being capable of
evolving so much heat, of being able to evaporate so much water, of
containing so many T. U. With its properties as a gas producer, or its
value for coking we have nothing to do. Most of it 1s used for gener-
ating steam, and its value for this 1s what concerns us most. How many
Ibs. of water will one 1b. of it evaporate ? That is the question we wish
to settle, for on this depends the comparison of one steam plant with
another. We find that at such a place, for instance, one steam user 1s
evaporating 6 or 7, or 8 lbs. of water per lb. of coal, while others are
doing 9 or 10, or r1.  Why the difference? Is it due to difference in
design of generators, or difference in quality of fuel ? Or if one manu-
lacturer decides on testing his plant what about the result ? for he knows
nothing of what the fuel he is using is capable of doing, and hence the
result 1s more or less valueless. If it is high he is probably satisfied, but
if it is low or only fairly good, where does the fault lie? Is he using a
generator that is wasteful or could he get better fuel for his money ?

I'he only method of his satisfying himself on this point is by know-
ing the calorific value of the fuel, and to get at this value of the different

coals in the province was the reason for instituting the tests herewith
recorded.
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Nova Scoria CoAal.

The method used for taking the calorific power of the various coals
was a calorimetric one, and the instrument used was a modification of
the Thompson calorimeter. In order to make the results the more com-
parable, the initial temperature of the water in each case was the same.
The combustion of the coal was brought about by a mixture of 2 parts
of chlorate of potash and 1 part of nitre. The formula by which the
results were calculated was the usual one, namely :

x = ({—")(w+cs)

b 4
n = weight of coal.
w v\.t:iglll of water.
( \\'t_'ighl ulqcumwr in calorimeter.

= specific heat of copper,
¢" =1mtial temperature of water.
¢" = hnal temperature of water,

There also has to be a correction for the heat taken up by the glass.
We consider that for a laboratory test which will give the truest calorific
power of a coal the calorimetric test 1s in advance of any other method.

Attempts have recently been made to revive Berthier’s method for
estimating the calorific power of coal. This method consisted of placing
a weighed qu;'mt.ily of finely divided coal thoroughly mixed with more
than sufficient mon-oxide of lead to completely oxidize it, and calculating
the calorific power from the resulting button of lead. A little thought
will show that this method 1s not reliable, although at times it may closely
approximate the true calorific power. It 1s an open question whether
some of the more volatile matter of the coal will not become volatilized
at a temperature below that required to reduce oxide of lead, but setting
aside this by no means unimportant factor, there are other reasons which
will render Berthier’'s method valueless.

There are three constituents of coal whose action on oxide of lead
it is mainly necessary for us to study, namely, carbon, hydrogen and
sulphur.

'The final chemical action of these three substances on litharge may
be expressed by the following equations :—

2PbO + C=2Pb + CO,

PbO +2H= Pb + H, O
2PbO + S =2Pb + SO,

Taking the atomic weight of lead as 207, oxvgen as 16, hydrogen
as 1, carbon as 12, and sulphur as 32, we get following equivalents of
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lead for each of the elementary component parts of coal under consider

ation .

e various coals

I part of carbon = 34.5 parts of lead.
nodification of | S hydrogen = 103.§5 *¢ .
the more com- | S sulphur = 12.9 * :

was the same. We next have to consider the calorific power of each of these ele-

ments, for which purpose we propose to take the figures obtained by

Sibbermann :

ture of 2 parts

by which the

Carbon 8080 calories.
H)-‘tlrug('n 34402 -
Fa Sulphur 2216 * |

"_'@ -

[t will thus be seen that while the calorific power of hydrogen is

L
,_ more than four times that of carbon, part for part hydrogen will reduce
"' three timmes as much lead as carbon. As a set-off against this enormous
]n source of error the whole of the oxygen contained in the coal in a free
:' state will have to be satisfied with sufficient hydrogen to form water,
up by the glass. W hefore any lead becomes reduced.
. truest calorific 2 Comparing sulphur to carbon it will be seen that the discrepancy is
7 other method. ’E not so great, but a high percentage of sulphur will give by this method a
er's method 10r i’ calorific power higher than the truth.
sisted of placing S The other method of taking the ¢alorific power consists of first
ixed with more &

e

making an analysis of the coal, and then giving each component part its
and calculating

A little thought '.:...:-

ies it may closely

calorific power and adding the whole together ; the whole of the oxygen
s satisfied with sufficient hydrogen to form water, and the calorific power
of the surplus hydrogen only estimated.

uestion “’l“"‘hd‘ The calorific power of a fuel taken by this method is open to the
come volatilized

lead, but setting

er reasons W hich

following sources of error: (1) In the combustion of the coal, iron pyrites
s converted into ferric oxide and the sulphur into sulphurous anhydride ;

in the presence of lime or other base this latter would remain behind

| with the ashes, and its calorific power would escape calculation. (2)
. o |
on oxide of lead S

a, hydrogen and

'he hydrogen in the water of combination which always exists in fire-
clay (a very usual constituent of coal ash) would be calculated as hydro-

gen  (3) Inthe event of a coal containing a carbonate—and many coals

. 1 { - l]lﬂ' . : e ’ T N . .
; on litharge ma) contain carbonate of lime, while some of our Nova Scotia coals contain

carbonate of iron—the carbonic acid would be evolved in the combus-
tion and be calculated as carbon. In general practice it is found that the
calculated calorific power is greater than that obtained by the calorimetric

as 16, hydrogen method, while that obtained by the Berthier method 1s less,

f

g equivalents 0
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The following (taken from the report or coals suited to the steam
navy by De la Bache and Playfair) are the evaporative powers obtained
by calculations and the actual practical results obtained in boilers of a

few British coals :—

Calculated Evaporative Practical Result
power of 1 1h. of
l coal. 1 Ih. Coal.

Loocality.

Ebbn Vale. 12.625 1hs, water. 10.21 Ihs., water
).

\1}“_\('4| N(\\}ll!l _——— s S 2P 8 |4 ‘”14 s ‘i 0 g: ‘i ié
l'ull_hln.n\r. - , ... 12.811 “ 7.53 ‘e
Elgin Wallsend. cve ses sseseses| 13.422 °*° . 8.46 i

——— —— - S - ————e — - ——

Of course in actual practice a certain amount of the coal escapes
complete combustion, which accounts to a grcat extent for the wide
difference between theory and practice ; and then a by no means incon-
siderable amount of heat 1s lost up the chimney stack and by radiation,

Turning to the sulphur contained in coal, its mode of combination
is a matter of no small importance. It may appropriately be described
as volatile sulphur, fixed sulphur and sulphur in ash

The first form is principally a matter of consideration for the gas
manufacturer, as in the destructive distillation of coal, 1t will be evolved
as either hydrogen sulphide or one of the sulphides of carbon. The
fixed sulphur, or the sulphur contained 1n the coke, usually exists as a
sulphide of iron, and 1s a matter of consideration to the iron manufac-
turer. The sulphur contained in the ash probably originally existed in
the coal as a sulphate of sulphide of one of the alkalis or alkaline earths,
or it may in the process of burning be taken from the sulphide of iron
by an alkali or alkaline earth present in the coal. This last form of
sulphur is not detrimental to the coal, whatever may be the use to which
it is put. For steam and household purposes both the volatile and fixed
sulphur are equally noxious.

Ashes of Coal/—The consumer too often contents himself with a
knowledge of the proportion of ash in a coal, while he utterly disregards
its composition,

Much iron pyrites 1s very injurious to steam coal, for in the reduc

ing atmosphere of the grate in which the coal is burned, the iron pyrites
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Nova Scotia Coals as Steam Producers.

does not become oxidized, but remains in the ash, and falling to the
bottom of the grate in a semi-liquid form, it comes in contact with the
fire bars. Here it cuts off a considerable amount of the draught and
stops its cooling effect on the fire bars, and they becoming heated are
rapidly eaten away by the corrosive action of the sulphide. Similarly,
when the composition of the ash is such that it sinters together, a clinker
is formed on the fire bars, cutting off to a large extent the cooling effect
of the draught, and consequently firc bars become heated and readily
oxidized. It 1s exceedingly unusual to get an ash which i1s sufficiently
fusible to run between the bars of the grate, unless it be mainly a sulphide
of iron, which as we have already stated, 1s injurious to the fire bars. It
s therefore advisable to try and select a coal with a difficultly fusible
1

ash. Such an ash should be high in silica and may contain from 15 to

y ™

25 per cent. of alumina. It should be low in oxide of iron and very low
in lime, magnesia and the fixed alkalies.

Many other forms of ash are of course equally infusible, for instance
an ash mainly composed of an alkaline earth.

Provided the ash does not clinker, a comparatively high ash is
rather beneficial in a steam coal than otherwise, for it holds the fire to
gether and prevents it from too rapidly collapsing.

The physical as well as the chemical properties of a coal are a
matter of considerable importance. Two coals may be obtained of ap.
proximately the same quantities of volatile matter, fixed carbon and ash,
yet the one will coke and the other will not.  The length and character
of the flame is a matter of no small importance, as 1s also the character
of the coke.

Samples —The samples received from the various mines were for
the most part in fairly small pieces and showed no signs of unfair
ploiking.

In taking the samples for analyses the whole box was turned out,
the larger pieces broken, the whole carefully mixed together. From this
a sample of about 10 1bs. was taken and crushed through a 4 mesh sieve.
T'his was again carefully mixed and a sample of one pound taken and

ground through a 60 mesh sieve, and from this the analyses were made
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OF ANALYSES.

METHODS

Moisture—The powdered coal was heated in an o1l oven at a tem

perature of 110" until the weight was constant and the loss taken as

moisture,

Volatile Maltter
muffle in a reducing atmosphere, at a temperature below the melting

point of gold and above the melting point of silver. I'he loss in weight,

less the moisture, was taken as the volatile matter.
Fixed Carbon —The coke obtained from the previous experiment |
'

was heated in a muffle in an oxidizing atmosphere until oxidation was
The loss in weight gave the fixed carbon, while the residue

The coal was heated in a closed crucible in a

el R e, =3

complete.

gave the ash.
Sulphur—This was estimated by two and sometimes three different
For quickness the

3 “-llul

methods, all of whichigave equally good results.
method in which the coal is mixed with about four times its weight of
pure sodic carbonate, heated at first gently, and finally strongly, for fully
an hour, the mass is turned into a crucible and digested with bromine

water, then filtered, and the filtrate acidulated with hydrochloric acid,

and the sulphur precipitated with baric chlorde.
The second method was similar, only a mixture of two parts of

pure magnesia and one part of sodic carbonate was used, instead of the

sodic carbonate alone.
The third method, and one which gives very accurate results, con-

sisted in heating the coal in a current of oxygen and passing the products

of combustion through bromine water and hydrochloric acid and pre

cipitating the sulphur as barium sulphate.
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Nova  Scotia Coals as Steam Producers.

DISCUSSION.

MR. H. S. PooLe—How do they do in the admiralty in judging of
the value of coals ?

MRr. F. H. MasoN—They make actual tests as well.

MRr. MAaTHESON—In taking the theoretical caloric power, if the test
under the boiler does not come fairly near it, either the design of the
boiler or the design of the setting is improper. Bad stoking will affect
the caloric power of the coal. One stoker may not get steam at all ; he
may have his fire dead.

MRr. C. FErGiIE—Taking two coals, one of a higher caloric power
than the other, fired by the same man, I have seen better results from
the poorer coal. Some physical qualities come out in practice.

MRr. H. S. PooLE—One coal will answer well enough in a loco-
motive and be perfectly valueless in a marine boiler.

MR. MATHESON—The idea was to get something by which you
could make comparisons. As a general rule, coal that will give 14 to 15
pounds theoretically will give about 11 pounds 1n practice.

Mr. F. H. MasoNn—With regard to the ashes, oxidation was carried
as complete as possible, and higher results might be given for that
caso

MR. H. S. PooLE—I1 would have preferred if the samples had been
taken in all cases by Mr. Matheson or Mr. Mason. I am under the
impression that different men would take out samples in different ways.
[ think that leaves the returns open to question.

MRr. R. H. BRowN—The sample I sent was taken from.the top to
the bottom of the seam,
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The Trail Creek (Gold Mining District of
British Columbia.

By Mr. J. D. Sworn, Rossland, B.C,

The Trail Creek gold mining district, of which there has been a
great deal of notice taken during the past year, particularly in the western
mining states of the Union and Canada, and extending to the mining
communities of the eastern States and Great Britain, is a section of
considerable area and rapidly growing importance, and the large amount
of prospecting already done has certainly put the question of permanency

t

beyond a doubt.

1'he name *“ Trail Creek ” owes its origin to the fact that the cele-
brated * Dewdney Trail,” built some thirty odd years ago, iollows the
creek for a considerable distance to the Columbia river. The centre of
the mining district as at present defined, inasmuch as we are unable at
such an early age of the camp to determine properly its limits, is situated
at Rossland, which town 1s seven miles west of the Columbia river and
eight miles north of the International boundary. The town of Rossland
has a population of about 2,500 people, and has grown from what was,
eighteen months ago, a few log cabins, to a well built and busy town,
and what would be a typical western mining camp but for the absence
of gambling houses, innumerable saloons and such irregularities as an
occasional homicide, justifiable or otherwise. Incidentally I may men-
tion that an electric light and water company is at present engaged in
Installing a plant to meet present requirements and an excess power to
furnish light and water in view of the rapid growth of the city.

'he means of access to the district are two, viz.: from the north-
ward, taking Revelstoke on the C.P.R. as a point of departure, by boat
down the Columbia river to Trail Landing, a distance of over 150 miles,

and thence by waggon road to Rossland.  From the south and State of
Wa.

ngton, taking the city of Spokane as the departure, by the Spokane
l';llll

nd Northern R.R., northward as far as Northport (a small town

on the east bank of the Columbia river), and thence by stage after ferry-
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‘N o . I "wo o 1T ¢ rapo "O)s rOON aASVY Orad( '
ing the river, seventeen miles on a waggon road of good easy grad interestec
' . v v . i

From eastern points, such as New York and Montreal, there is no differ i claim wa
! "- ‘ . . e .. . - . . .... . ) e _ l-l; I. - i
ence in the time occupied in traversing the different routes, providing : \r. Olive
connections are made immediately on reaching Revelstoke with the * We

‘ ¥ estern
steamboat sailing down the Columbia twice a week. In going from the : charge of
east, via Revelstoke and the C.P.R., one traverses an all Canadian route, of the ca
and any extra delay in reaching Trail by this route i1s more than counter | orable rej
balanced by the delightful trip down the Columbia river in the steam ' ment =
J (“'\ I 11 Il[ \“,r

boats of the Columbia and Kootenay Steam Navigation Co., which are : The

well equipped with good berths and have a first-class cuisine. covered v

Another small advantage in coming this way 1s the shorten'ng from 4 to

the stage ride about ten miles. P
{ wWinter bej

All inward freight, as mining supplies, etc, and outward freight, as winter of ;

ore, 1s sent by either of the above routes. At present a narrow gauge and a car |

milw;l)' 15 1n course of construction from ‘I'rail Landing on the Columbia to Butte. v
‘ ’

to Rossland, and branches are being laid to the different mines. This ver. Tl
is to be in operation early this spring. '. though fre
The Canadian Pacific, [ understand, are going to build from Rob- s developme
son, or from the Columbia river, and the Spokane Ialls and Northern tion expens
R.R. have their road \ul'\g"\'('(l from Nul'lh[l(nl‘t to Rossland . this road, ll' to
however, cannot be built until the Colville Indian reservation is thrown I tion has b
open, or the railroad company has permission to build from the U. S. B of the distr
government, which will, no doubt, be given very shortly. 2 sedimentars
The first location made in this district was the Lily May, which 1 siderable (]'i
claim was staked some six years ago, on what is known as the South  of the cam|
Belt, but nothing was discovered on Red Mountain or North Belt, where '. (‘anada. not
at present the principal mines are situated, or, I should say, where the ! Various ref
most development work has been done, until July 7th, 1890, when B porphyry di
Joseph Bourgeois and Joseph Moris, two French Canadian prospectors, R feld ,'-”': Dyl
located and staked the War Eagle, Centre Star, Virginia, Idaho and le R dis ,,,“L,' froy
Roi mining claims. At that time the law would not allow a prospector and coarser
to stake more than one claim on the same ledge, and as the Le Roj . more or les
Centre Star and Idaho appear to be located on the same lode, they |  More nume
waived their right to the Le Ro1 and gave the claim to E. S. Topping in B blocky appe:

consideration of his paying the recording fees. th ]'-"']L'.(‘H.
After carefully sampling the outcrop of the vein and getting assay veins, ,,.,, (s

certificates, ranging from a trace to as high as $500 per ton, Mr. Topping Pyrites, com
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interested some Spokane gentlemen in the lLe Roi, and #8ths of the
claim was bonded for $16,000, or at the rate of $30,000 for the whole.
Mr. Oliver Durant, a mining man of considerable experience in the
Western States, was one of the parties interested in the deal, and took
charge of the property, and he may justly be considered as the pioneer
of the camp, as during all its vicissitudes and notwithstanding the unfav
orable reports on it, he still continued to put in his money in develop
ment work and in acquiring additional property.

The country at this time was a trackless wilderness . rocky hills,
covered with timber and undergrowth, in winter time the snow being
from 4 to 6 feet in depth, the only way to reach the district during the
winter being by travelling on snowshoes for many miles. During the
winter of 1890 a shaft was sunk to a depth of 40 ft. on the L.e Roi mine,
and a car load of ore was packed on horseback to the river and shipped
to Butte, where the smelter gave a return of $86.40 in gold, copper and

ver. This gave the company good encouragement to prosecute work,
though from that time until 1894 the Le Roi Co. did little else but
development work, as the cost of hauling was very high and transporta-
ron r\|lL‘l]~i\'L‘.

Up to the present, but little or no geological or mineralogical explor-

tion has heen done, and the cruptive rocks which form the country rock
of the district have not been i1dentified with any particular epoch, and no
sedimentary rocks, altered or otherwise, have been noticed within a con-
iderable distance from the camp. T'he eruptives which form the country
of the camp are, however, very similar to those of some parts of Eastern
(Canada, notably Sudbury. The prevailing rock 1s a greenstone in all its
various refinements of nomenclature, but mostly diorite, syenite and
porphyry diorite of all shades and textures, owing to its constituents, viz.:
feldspar, pyroxene and hornblende being variously proportioned. At a
distance from the veins, the country rock appears to have a lighter color
and coarser texture. ‘T'he whole of the country rocks have a jointage
more or less distinct. The lines of jointage or cleavage appear to be
more numerous near a vein, and the rocks there have a short, sharp,

1 s
!
|

s !‘*\_\' appearance, which does not obtain so much as at a distance from

the ledges., A large portion of the country rock, particularly near the
vemns. on fracture <hows iron in small flecks in the form of nmgnctic

pyrites, common pyrites, with a few specks of chalcopyrite. Several

G W — -
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eruptive dykes, very similar to the adjacent rocks, though lighter in color,
owing to excess of feldspar which traverse different sections of the
camp. The general contour of the country is by no means abrupt, bu
the hills appear to have been rounded off by nature and luxuriant timbe:
and undergrowth cover the greater part of it. Winter does not set in
until late in the year, and although there is an almost continual downfall
of snow, the winter 1s mild and there is but a very short period of exces
sive cold, such as we experience in Eastern Canada. 'T'he general strik
of the veins i1s east and west, and their dip near the surface between 6o
and 70 degs., though on sinking on some of them, notably the L Roj,
the veins become almost perpendicular, Regarding the origin and rature
of the veins, I may say, a great deal of diverse opinion and speculation
has been expressed, and up to date 1 do not know of any of the many
well known mining engineers who have visited this district who have
stated confidently what they deem them to be.

Among the mining engineers of high standing that have visited the
camp are: Clarence King, Henry and Louis Janin, Covington Johnston,
W. Del.. Benedict, W. Gallagher, Suzsman, Clemes and others. ‘Thenr
reports, which, with one exception, were for private enterprise and not
for publication, are stated by persons well informed to be highly favorable
regarding the permanency and magnitude of the camp. The general

opinion regarding the veins is that they are true fissures of the regular

order, although much altered by the subsequent and unceasing forces of

nature. Another opinion expressed and worthy of consideration, 1s that

the veins are replacements of the country rock by vein minerals along a
line of weakness or fracture where naturally the mineralized waters would
flow and the country rock at such a place, being in a broken and crushed
condition, would be most easily attacked and the minerals deposited
This latfer theory is probably correct, as regards some of the smaller
irregular veins and feeders.

As 1t 1s not my intention to go into the matter of speculating or
theorizing on the origin or exact nature of the veins in this camp, I shall
not discuss the matter further, but lcave the unravelling of any doubtful
points to time and the efforts of our Geological Survey men.

In no mine in the camp 1s there noticeable what 1s called by the

4

miners ‘ gouge,” although the veinstone, as a rule, parts easily from the

walls. There is considerable faulting m all the veins, though the dislo

s .
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cation 1s very small. Most of these {:lts, however, are considered to

be merely local hitches, and when a greater depth is attained they will
be lost.

The width of the vein filling between walls varies considerably. In

the War Eagle and Le Roi the ore bodies in their widest place are from
.

The ore 1s
essentially a smelting one, consisting of a mixture of pyrrhotite, chalco

 to 30 ft. wide, and narrow down at times to 4 or ;5 ft.

pyrite, ordinary 1ron pyrites, and mispickel with quartz and calcspar for
a gangue, Some of the ore i1s all metallic, with little or no gangue, and
the amount of copper 1s extremely variable, as are also the gold assays
they being from a trace to as high as $500 per ton. No gold can he
mortared from the ore when not oxidized, although on the outcrop of
some of the veins, the rusty soil on being carefully panned gives exceed
ingly fine gold in a fine streak. Experiments have been made to ascer-
tain which of the minerals mentioned carried the gold, by carcfully
separating and assaying them, but it has proved nothing, though gold is
generally present with copper, and also the arsenical pyrites. "T'he coarse
grained solid pyrrhotite does not carry much gold, and the best ore yet
mined from the Le Roi and Josie mines was rather more silicious than
the usual run. T'he ore has been in great demand by smelters where
they have an excess of silieious, or dry ores as they are called, and as
low a rate as $4.50 has been charged for treatment, though the regular
price, I believe, is about $5.00.

The greatest expense in connection with the ore 1s the cost of trans-
§  portation, as it has to be hauled either to Trail Landing, a distance of
seven miles over a heavy road, and loaded on the Columbia river steam-
ers and taken by them to Northport, or else hauled direct to Northport
by waggons over a similar road, a distance of sixteen miles, and then
shipped on the train to either of the following places : Great Falls, Hel
ena, Everett, Washington, or Tacoma. This will all be saved when the

large smelter, now building, and of which I shall speak directly, is fin-

shed, or the companies operating put in their own reduction plants.
.. I'he ore is splendidly adapted for matteing, and can be run many
i times into one, by slagging off the iron, the product being a rich aunifer-
Ous copper matte.

T'here are in the camp what are known as two mineral belts, al-

though the line of demarkation between them, if any, is very indistinct
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The one on the north i1s called the North Belt, or Red Mountain, and
is on the north side of the town, and the South Belt 1s on the south side
of the town and south of Trail Creek. By far a greater porticn of the
development work has been done on the Red Mountain side of the
camp, the mountain being so called, 1 presume, on account of the ap
pearance of the rock, owing to the amount of iron present. On Red
Mountain, and the hills flanking it, there appears to be a system of veins
of considerable continuity, one of which can be traced for over 7,c
feet. On this vein are located the Mountain View, St. Elmo, Chiff and
Monte Christo mines, two of which are being developed considerably.
South of this is another strong vein, on which are located the Iron Mask,
Virginia and Iron Horse, and others. Still farther south, a few hundred
feet, 1s the Centre Star vein, on which the ldaho 1s also located ; this is
generally supposed to be the Le Ro1 vein.

South of this again is the Nickel Piate vein, on the same vein the
Golden Chariot 1s being located. The extensions of this are not at
present discovered that I am aware of. It is smaller than either of the
foregoing.

Of the leading mines of this great camp, I will give a short account,
commencing with the three principal and producing mines.

The Le Rot Mine, which with the Black Bear and Ivanhoe claims 1s

operated by the LeRoi Mining and Smelting Co., a corporation ol

Spokane gentlemen, 1s situated on what 1s called the * lL.eRoi Hill,” a
foot-hill of the Red Mountain It 1s opened on the lead by an inclined
shaft 450 ft. deep at the east end of the claim. A smaller shaft has been
sunk and a short tunnel driven on the west end of the claim. Levels
have been run on both sides of the 450 ft. shaft at convenient depths
apart, and the regular system of back stoping 1s used to take out the ore.
On the surface of the claim the vein 1s traceable nearly the whole length,
except on the lower end, where a heavy wash has covered it up. On
the surface the ore shows a width varying from 5§ to 1o ft. In many
places the vein assumed a lenticular form, and on the j3oo-ft. lcvel
bulged out to a width of 30 ft., all shipping ore. During the sinking of
the shaft from 350-ft. level to the 450-ft. level, careful average samples
were taken daily, and an assay value of less than $100.00 per ton was
rarely returned. The assays often run as high as $200.00 and $300.00,

and once or twice $500.00. The width of the vein from the 350-It. 10
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the 450-ft. level has not been determined, as the shalt 1s following one
wall and is in ore all the time. I am unable to state the exact amount
of gold and copper taken from this mine up to date, but 1 believe the
amount to be at least $500,000, and this mus¢ irave been done within
the last eighteen months, as nothing more than development work was
done previous to that time, and that in a somewhat leisurely manner.

The timbering of the mine 1s in accordance with the usual western
practice for such veins. Stulls are used when convenient, and when the
ore body gets too wide regular square sets of round timber are substituted.
All the ore 1s broken by machine drills, and after being broken i1s hoisted
and trammed to an ore house, which has a capacity of 2,000 tons. It
s then dumped on a sorting floor above the bins, and after having the
larger pieces of the waste picked out, 1s dumped into the bins and is
rcady for hauling to the niver.

The average value of the ore 1s from $35.00 to $45.00 in gold, silver
and copper, the value being principally in gold, there being only from 2

-

to 5 per cent. of copper and one or two dollars’ worth of silver in the

ule

The amount of ore hoisted daily from the mine runs between 75
and 125 tons, or an average of about 1oo tons. The mine is well
equipped with a mining plant, consisting of a compressor, eight or nine
drlls, two hoisting engines and three boilers, and the company have
recently added a large electric diamond drill to their plant The com
pany have also built a fine hotel on the property, including offices.

Judge Turner, the president of the company, estimates there to be
at lcast 100,000 tons of ore in sight. A contract was made last summer

to furnish 75,000 tons of ore to the B. C. Smelting Co. at T'rail.

The War Eagle Mine—This mine, in conjunction with the Iron
Mask and Virginia claim, is owned and operated by the War Eagle Gold
iing Co., another Spokane corporation, and the due recognition of
the greatness of the camp, by the outside mining community, is owing
more than anything else to the splendid showing of this mine, as well
to the skilful and energetic manner in which Mr. Patrick Clark, the

cer, who 1s at the same time one of the owners with his brother,
Mr. Jas. Clark, handled the property. Up to October last this mine,
. which work was actively commenced late in 1894, produced upwards
of 7

oo tons of ore averaging 2! ounces in gold, 3 per cent. in copper,

and about 3 ounces in silver. The mine is developed by two tunnels,
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from which ore is being steadily taken out ; another large tunnel is being
driven now to tap the already known ore bodies on a lower level—I b
lieve in the neighborhood of 200 ft. lower than the present lowest
working. The mode of mining and handling the ore i1s similar to that
pursued in the LeRo1 mine.

In making the excavations for the lower tunnel a strong, rich vein
was uncovered, but whether this 1s what 1s known as the War Ea,
vein or still another one 1s still uncertain ; the ore appears, however, to
have more copper in it than the War Eagle vein proper. 'The plant of
this company, and which is erected at the mouth of the new tunnel; 1s a
model one in every respect and splendidly installed, and consists of two
1oo h. p. boilers, one Duplex Corliss compressor of 20 drill capacity,
and a full complementiof Ingersoll-Sargeant drills, the air pipe in use
being worthy of remark as it 1s an 8-in. spiral welded steel pipe.

Substantial boarding houses for the miners, offices and other build
ings have been erected by the company on the ground.

Josie Mine—The Josie mine, operated and owned by the Josie Gold
Mining Co., also of Spokane, adjoins the LeRoi and War Fagle claims,
and is in nearly every respect similar to them, the difference of cours
being that there is a zreat deal less development work done, and con
sequently not such a large amount of ore shipped. 'T'he development
in this mine has not been pushed as much as it might have been, due in
a great measure to the lack of machinery, all work being done by hand.
It is opened by atunnel 350 feet long, in the whole length of which there

1s a strong continuous chute of ore. A shaft has also been sunk to a

depth of about 70 feet at the mouth of the tunnel, and the ore sho
up well in this also. A complete mining plant is ordered for the
property, and is to be in operation in February, when its production will
be increased many times. The ore is equal in value to either the LeRol
or War Eagle. Some very rich ore 1s, however, occasionally shippe

from this mine One large shipment averaged $160 per ton. The plant

ordered consists of a’ compressor, boiler, hoisting engines, pump and
dnlls.

Centre Star Mining Co.— T'his property also adjoins the War Lagle
and LeRoi mines, the main and working vein of which 1s supposcd to

be the LeRoi vein. It, in conjunction with the Idaho, is owned by the

Centre Star Mining Co., and is managed by Mr Oliver Durant, belore
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mentioned, who is also one of the principal owners It is opened by a

;o0 ft. tunnel, driven on the vein, and a 172 ft. shaft sunk from the sur

face to the tunnel in the vein also. Both the tunnel and shaft are driven

nto sohid ore, the only exception being when the continuity of the ore

broken for a short distance by a hitch or fault. Itis the intention

of the management to thoroughly develop the mine before taking oul
any ore other than that extracted on development, and they are con

tinuing the tunnel 8oo ft. farther to their west end hine, which abut

i)
i

On

[LeRoi ground. ‘There are three other parallel veins on the claim at

present l||]c,\‘ll|(lih'(i.

['he width of the veins in the different parts of the 500 ft. tunnel

.
Yol

ries considerably, and in one place a cross cut was made from one

side of the vein 25 ft. without striking the opposite wall, and all in sohd
ore. The ore at present, though not as rich as the three before mentioned
mines, would pay for shipment ; but it 1s the intention of the company

to hold their ore until a railroad is constructed to ‘I'rail. or else they put

in a reduction plant of their own—the latter i1s most probable. The
mine 1s well equipped with a seven drill compressor and complement of
[ngersoll drills, and work is being pushed as rapidly as possible, and

without doubt this will be one of, if not, the greatest mines in the camp.

A considerable number of well <1&'\'r|n|n'tl prospects are under
bond, but as in every case the terms of the bond prohibit the shipping

re unless as a test, several prospects which could be shipping mines

are doing nothing more than development.

lhe Clff Mine, which 1s located on the long continuous lead 1

mentioned just now, on which are located the Monte Cristo, St. Elmo,

Mountain View, also is under negotiation for a sale at present. In this
mine there i1s an immense quantity of ore in sight, but the general aver
age of the ore 1s below that of the War Eagle, and at present it 1s doubt
ful whether ore could be llli”l'(’, \}1i|;|u'c] and trcated at a ]!I'UI‘I[. The
mine owners realize that it would be discounting the value of their
property seriously to ship ore until the rate of smelting and transporta
tion are reduced, or a smelting plant 1s built on the spot.
Before concluding 1 may give you a brief description of the smelt

Ing plant now in course of erection.

(ireat credit is due to Mr. Heinze for the energy and c'lm'r[n'im' he

nanifested in putting in this plant, which is easily the finest smelter
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in British Columbia, and likely tc remain so, as it is Mr. Heinze'’s inten that nobo
tion to enlarge the plant as the increased output from the mines demand, | an old tin
l.vervthing in connection with the smelter has been built with the idea ‘ Live mine
of avoiding the handling of the ore as much as possible. The smelter, ' the War |
which 1s of 250 tons daily capacity, stands upon a high bench overlook | who spenf
ing the Columbia, and consists of three main buildings, and smallo work but
ones as offices, blacksmith and machine shop, saw mill, ete (‘larke th
T'he ore after being dumped into bins, above and adjoining the showing h
sampling mill from the ratlway cars 15 fed into the rock crusher and rolls, through tl
and 1s sampled, crushed and dumped into cars. This 1s done without there a fey
any handling at all.  From the sampling mall 1t 1s trammed a few feet ol disappo
and dumped nto the roaster buillding and dumped into the O’Hara and be a mass
circular furnaces. After being roasted it 1s trammed into the main | value there
building where the matteing furnaces are located. These are, 1 believe, mistake to
unusually large and of an up-to-date design.  There 1s also a water jacket MRg. |
furnace which 1s used v conjunction with the reverberatory furna tive de
A short inclined tramway runs down to the Columbia, where a wharl much.
will be built to ship matte and take coke or other supplies. Mr. H ¢ | Some
1s also building the narrow gauge railroad, which, with branches, 1s with the di
about twelve miles 1n length from the smelter to the mines. This 1s | \mon
to be 1n H}nﬁ!'.lllur! this ~-|H‘i!'l:_‘ and the actuvity shown 1n Ir‘.lilih‘i__ 1S In this disty
road 1s in keeping with the energy displayed in the smelter erection. | Ing quantit
[ hope this paper, which 15 merely intended as a general descrip- through the
tion of the district, may be instrumental in inducing some of our eastern lhese pay
(CCanadians to look up the district, and while not grudging the Americans |  Or mineral
and English our mines, it 1s desirable that our people should have a few | only be det
themselves. }"l}' ch
which were
DISCUSSION. |
UL DAy ore 1
o ore of iy
CarTaIN Apams—We are very much indebted to Mr. Sword for continuing ¢
his interesting and valuable account of the "T'rail Creek district, which 1s 'hese
going to do so much for Canada n its reputation abroad, and will ~how greatest dip,
the English, as well as other nations, that money is made at Trail ( ck, | the pay ore
and 1t will help the Province of QQuebec in a way as giving a reputation [he chute i
to Canada. This district has often been condemned by experts, for cal condition

though there were large bodies of ore they were considered so refractory portions of
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that nobody could be induced to look at investment. You will not meet
an old timer who has not had the chance of owning these now produ
tive mines.  Capt. Stubbs told me he refused to take a half interest in
War Eagle for $500. The War Eagle was bonded formerly to people
who spent $60,000. They shipped out the ore and did a great deal of
rk but the returns were so low they decided to abandon i Mr.

(‘larke then bonded 1t and found the ore bodyv some distance awayv.

wing how purely accidental a good many of these things are. 1 went

ough the district with a mining expert from the States and was only
there a few hours. He told me he thought there would be a good deal
f sappointment (o many I):'ulnin‘ who CXpee ted the whole country to

. mass of pay ore. No doubt there were pay streaks of immense

value there, but the veins were 1rregular, pockety and bunchy ; it was a
mistake to SUppose the whole country was sohd 3_{(11!11,

MR. SussMAN—After Mr. Sword’s most entertaining and very ex

live ‘lr---(‘l'i[:llun of this t]inl!it‘l, | do not feel that 1 can add very

1.

sSome 1nteresting facts might perhaps be mentioned in connection
with the distribution of the gold 1n the ores

Among the very large number of veins and bodies of pyrrhotite ore

n this district, so far only a few have been found carrying gold in pay

ing quantities. Lven in these the gold 1s not found uniformly distributed

igh the ore, but 1s found concentrated 1n the so called pay chutes.

pay chutes are not characterized by any change in the appearance

or mineral composition of the ore. Their existence and bounds can

only be determined by making numerous assays.

’ay chutes have been found by sinking or drifting in bodies of ore
which were quite barren at the point of discovery. While these bodies
iy ore may vary in form, they generally take the shape of chimneys

of limited extent when measured along the strike of the vein, but
nuing downward to a considerable and so far unknown depth.

'hese chimneys often make quite an angle with the lines of

greatest dip, so that shafts sunk on the dip of the vein often pass through

'y ore into barren sulphi(lv before the miners are aware of the fact.
hute 1s generally found again by drifting in the vein, The geologi-

nditions which determine the concentration of the gold in these

portions of the veins, are not at all understood. The distribution of
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the gold 1in Lhe pay or shipping ore, 1s quite as pecuhiar and 1s Very sim
lar to 1ts distribution in a free milling quartz.

In a pile of smelting ore there 1s no marked difference in appeal
ance between preces of ore that carry only a trace and those that a
quite rich in gold. 1t s, therefore, impossible to increase the grade of

an ore by any system of mntm;. \41I\\'1H1~L1Htlill; the great irregulanity

In specimen assays, there 1s a remarkable unt/ormity in the values p
ton of the various shipments from the same pay chute,

1This untformity 1s more marked in the War Eagle than 1n th
l.e Ro1 mine.

It 1s reported that the pyritic process for smelting will be revived

lill\ district, l Sl ?l'\l\‘ii, lut.l'.!‘\l' I I\IIH‘\\ litﬂ Nno ll];[l'(' \\I](‘]l i1
1 ] ' ' ] : ] d =3 )

i"“”“" smeltimg. that 1s smelting ‘.\llll A |ml }) asl .‘nrnl \\llhnlll .ltlllll_\fi

of solid carbonaceous fuel with the ore. 1s at present carried on, I

pyritic smelting has been attempted in different places in the Unite

States with varying success, but has either been entirely abandoned or
has !H'('II I'e i'vl.lt ed by some modifed form of the ProOCCSS,

['here 1s no question about the value of this process as an em
gency method where the grade of the ore 1s low and cost of coke and
transportation excessive.

'he uncertainty about the amount of the losses of the preci
metal due to a greater volatilization has prevented its general adoption
where conditions are more favorable. 1 have no doubt, judging fi
my own observation, that where higher grade ores and mattes have b
smelted by this process, the losses 1n gold and silver have been ex
sIve.

The question has been asked whether this ore, carrying as it docs a
much smaller percentage of sulphur than pyrite, i1s adapted to this pro
cess. It has been found in practice that the volatile atom of sulphui
yields very little effective heat in the blast furnace ; much of the sulphul
is distilled before it has a chance to oxidize and clog the charge. |

have assisted at the smelting of raw—that 1s, unroasted—mattes, wlre

a low charge and cold blast were used. It was found possible to recuce

the coke on the charge to below 5 per cent. and at the same time n ki
a good concentration.

These pyrrhotites would act much like matte in the furnace. In
the smelting referred to, the mattes were fairly rich in silver and gld,

and the losses were not inconsiderable,
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Trail Creek Gold Mining District. 08

d 1s very sin

The modified pyritic process may perhaps be used to advantage in

smelting the low grade ores of this district, as it obviates the necessity of

ce 1n appedl a large investment in roasting machinery.

hose that a While it is too early to make any predictions concerning the prob-

 the grade of able future extent of the Trail camp, I have no doubt as to its per-

at irregulanty manency.

he values pei Another interesting fact in connection with this district 1s 1its
resemblance in many ways to the Sudbury mining district in Ontario.

e than 1n thi The two districts have something in ¢common even in their topo
craphical features. T'rail, it is true, 1s laid out on a more massive scale.

| be revived The hills are higher, but they have the same rounded summits and

e where comparatively gentle slopes. The ore is carried in both districts in a

jout admixtu diorite more or less mineralized throughout and with the mineral con

ed on. 1

centrated both 1n 1solated masses and in so-called veins. These veins

in the United in Sudbury consist of a succession of lenticular bodies along a fault con-

abandoned o1 tact, while at Trail they are more regular and continuous and bear a

oreat resemblance to true fissure veins though no marked banded struc-
S as an emvl

ture can be observed. The ores are similar in appearance and with
A1 U[ (‘(i"\l' '

some exceptions are made up of the same associated minerals, 1 have
specimens of pyrrhotite from Dboth districts in which angular fragments

the precy of hornblende and crystals of calcite are enclosed by the sulphides, and

ieral adoption which cannot be told apart. The observing layman would conclude

judging I that the formations in the two districts belonged to the same geological
ttes have boen age, and that the ore bodies in each had a similar origin, though the
e been ex preliminary work of the Geological Survey casts considerable doubt on
these assumptions.
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The Quebec Mining Act.
By Dr. R. W, RavymonDp, New York.

LS

In reply to your request for my opinion concerning the Quebes
mining law, as contained in the Act of 1892, 1 beg to say, that I have
examined the law with much interest, and that it seems to me to be so
drawn as to combine the encouragement of mining with a due regard to

rights of private land-owners. It contains some provision: of an
administrative character which !ll!_‘._:’lt In)s\ltr]y be deemed ttnlll]l]ii‘.‘llt'(,l
and burdensome ; but these are matters cone L'Hlill"__: which an outsider 1s
not competent to speak. One might as well undertake to say where
another man’s shoe will pinch. I have no doubt that this law, adjusted
with the liberality and discretion for which it explicitly leaves room, can
be comfortably worn by those who are used to it.

'he most important feature of it, to my mind, 1s the certainty of
the title 1t gives.  T'he United States law grants with great liberality an
undefined estate ; and the uncertainty of the grant nullifies, to a large
legree, 1ts liberality, ‘This uncertainty lies in two features of our federal
law. T'he first 1s the absence of any requirement of notice to the Gov
ernment of the taking up of mining claims. The locator of such a claim
on the public lands records his location, it is true, but not with any
official of the United States. The Government owning the lands does
not know when the locator’s title begins, what it covers, or when it is

cancelled by abandonment or failure to fulfil the conditions of possessory

titlke.  The maps of the United States do not show what portions of the

public lands are thus occupied. Not unless, and not until a possessory

owner makes application for survey and patent does the United States

become officially aware of his location. Then it requires himn to adver
LS claim ; and, if no one presents an adverse claim, it assumes that
his ex parte statement is correct, and gives him a title ﬂr;u:#tirully dated
back, perhaps years, to the time when he made the location.

'he second element of uncertainty 1¢ not removed even by the

ssuance of letters-patent. It lies in the grant of the extra-lateral night,
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which constitutes the essential characteristic of the “law of the apex

This entitles the owner of a mining location to follow in depth, beyond
the side lines of his location, and between vertical planes drawn through
its end lines, all veins of which it contains the apex. But the definition
of this nght under the vague provisions of the law is so difficult as to by
well-migh impossible.  After nearly a quarter of a century of practic
under it, end-linc and side-line and apex questions are still litigated in
our courts, involving immense sums of money, and unsettling titles that
have been accepted for decades. And the principles upon which thes
questions should be decided are still differently laid down by our district
courts, and have not yet been declared authoritatively by the Suprem
(Court .

[ am glad that the Quebec law carries no such fruitful source of
mischief and waste.

Another feature deserving of hearty praise is found in section 1422,
which admits aliens, as well as British subjects, to the benefits of the
law. ‘T'he illiberal policy of the United States in forbidding the owne
ship of land by aliens, 1s an annoyance and detriment to the mining
industry, and would be still more so, were it not practically evaded by
technical devices, such as the holding of lands by trustees. Considering
that the investment of foreign capital in the development of the natural
resources ol this continent 1s recognized as desirable, and eagerly invited,
the folly of legislative discouragement of such investment should be
clear, And in view of the fact that such discouragement never proves
effective as a prohibition, but only necessitates extra formalities of evasion,
it must be evident that the frank recognition of the rights of aliens, given
by the Quebec law, is as wise as it is liberal.

Still another excellent feature of this law is the preferential right
conferred by section 1441 upon the proprietor of the soil, to acquire the
mining concession thereto. This is in strong contrast with the present
outrageous statute of the State of New York, under which, for certain
classes of minerals, a simple notice of discovery, filed without sworn or
other proof in the office of the Secretary of State at Albany, operatcs to
secure at once to.thc alleged discoverer the right of entry upon private
lands. T'his and other features of the latest New York statute have not
yet been passed upon by our courts ; and 1 have little doubt that they

will be declared unconstitutional and void. But the statute, as it stands,
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The Quebec Mining Act. 09

s a disgraceful evidence of the disregard of private rights by the legislature
of the State.

In my own judgment, the government of any country (at least, of

any country under institutions as free as those of Canada and the United
states), could safely leave to private interest and enterprise the develop
ment of the mineral resources of private lands. Without pretending to
discuss the ultimate nature of land tenure, and the extent to which it
may be p.operly modified by legislation in the public interest, I may be
permitted to say that, under institutions which otherwise favor individual
enterprise, I think history has shown the security of private ownership
of land to be the best condition for its proper utilization in the interest
of all. I think that, under such circumstances, there is no danger that
the agricultural or mineral resources of the land will be neglected to the
injury of the community. In the absence of artificial restrictions, such
as mortmain, entail, or complicated and oppressive formalities in the
transfer and a:surance of land titles, there 15, in my judgment, no public
peril involved 1n the private ownership, even of large tract:. In the
United States, such tracts, if we may judge from experience, will be
inevitably divided and sold, under the pressure of economic conditions.
At all events, there seems to be no reason for changing the established
system which we have inherited under the common law, until real and
pressing evils shall present themselves as clearly involved in it.

What is true of th _ ownership of the soil seems to me to be equally
true of the mineral right. Whatever theory be adopted as to the sover
eignty of the State over mines, I think that 1n practice, under free insti
tutions, the development of mineral resources in private lands can be
more safely left to the individual interest of the land owners than
to any governmental discretion. The possible dangers are two: on the
on¢ hand, that valuable mineral resources may be locked up, through
the refusal of land owners to exploit them ; and, on the other hand, that
reckless exploitation may unnecessarily exhaust, or render unavailable,
mincral deposits upon which the present and future welfare of the nation
largcly depends.  In view of the latter possibility, I am not disposed to
deny that the State might fairly claim to regulate methods of mining, <o
lar (O prevent h()pclms Injury to its future })l"_>-|n_'ril__\ , yet experience
and observation have led me to believe that such a regulation 1s likely

o be less effective than the .sim[tl'c interest of private owners, and that

—‘"—-A-Trv- -
AT
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its exercise would involve more evils than it would cure. But as to tl
danger that private owners might prevent the development of the mine ducti
resources ot Illl_ 11 Etllltl\, l }l;l\'tﬁ 110 ]n \iltﬁlitlll HI \.i}il!g lll.ll o I)H\»‘»' nt. ol
governmental control would equal in wisdom and effectiveness the oper An
ation of commercial conditions upon individual interests.  There 1s | me:
conceivable way of determining whether a given mineral deposit should reply
be immediate 1_\'( \illlillt'll or left for ('\}'lwil.lllt'll iy\ posterity, bhetter tl .
the commercial test, whether its present development will be profita Cli
That secures the answer of the whole world to the question at issue ; ; ycars ati
the whole world, speaking through prices current, 1s wiser than any A8
government official could be.  And, on the large scale, and 1n the long rs Ir
run, the opinion of the world would unquestionably prevail with “alie
owner of the soil. In other words, if the development of a mincral [ a
deposit would pay, thé land owner will either execute or permit that vince of
development, in such an overwhelming majonty of cases as to tak '}' €xact,
matter altogether out of the domain of public policy. this be ti
So much as to my individual opinion The Quebec law does not PTovincie
go so far ; but by reserving to the owner of the soil a ** preferential right . Ow]
to mine therein, it practically relieves him, at least, from the intrusion ol numty
adventurers, and protects the appurtenances of his ownership. red |
[ mayadd, that this preferential rnight of the land-owner 15, I belicve, " “ '\"I”"‘
a feature of the German codes which t‘llllm(l\', [H'l)‘).’,llf!\, the most ex | “l‘-\‘. '
treme view of the governmental sovereignty over mining. It is to b . ’l“"ft'
A

regretted that some crude American legislation on the subject has copied
_ o
' LFTDUL

from these codes their oppressive features only.
tax of thr

In this connection, I am led to consider section 1435 of the Quchec
law, which reads as follows :—
“The Lieutenant-Governor in Council may, if he thinks proper, and

_ , o : o . PTOvVISION
in accordance with the conditions and formalities which he may deem |
advisable, claim, at any time, the royalty due to the Crown upon any

land already sold, conceded or otherwise alienated by the Crown. o

| ‘ : | : With
which may be hereafter sold, but only five years after the date of -uch f
| . rom eacl
alienation. 1
TR - P : . 8 S ¢ , to Cotat
Such royalty, unless otherwise determined by letters-patent o |
yait _ that 1
. . . . : : . LH1E ( [
other title from the Crown, is fixed by the Lieutenant-Governor in
. o |
" ' o : n ¢ o : . . Indy
Council, in accordance with the report of the mining inspector, and tak l
’ K ) _ | Wi , l \\'i
ing as a basis the value at the mine, of the mineral extracted, after f
* f()' H.('[



But as to ti
of the minal

at no possii

NEeSS I‘H- 1.];« y

‘HH‘H' 15
_1”-‘,“-\1[ <ho
ty. better t

e lrlw“l;\'
1 at 1ssuc , «
1Ser than
nd 1n the l
evail with

tof a mih

1% ln‘llllll L

. as to take

¢ law does !

ferential rig
he intrusior

'\h”l.

1

l_‘] ]\\ l lH

v. the mos!

' I[ is 1O

-

|j'1'l has CoO]

of the Qud!

L

nks proper.

y he may ¢

own lll"”1
l\]{' ( row

he date Ol

etters-pate

nt-(Govern

llm‘tnl’, ana |

C\ll'(l(‘lt'li-

1
1)1

(*y .

\ \

-

-‘li].
11
115

The Quebec Mining Act.

101

!hl"!lng [he‘ COsSIS Hf lllt‘ exXira llll;_: § ;ill!{ 1T Must not exct l'tl HH'H‘ |H‘I’

Cent. Hll ,\.llt‘ll \qtiuf ‘

An inquiry addressed to the Commissioner of Crown l.ands, as to
|

'

¢ meaning of the first ]';H‘.l;;liiljh of this section, ehicited the following
ly

i1 1)

“T'"he words ‘¢ but unl} f1ve years after the date of ch alienation.’

ection 1435, mean that no royalty «

an be charged for the first fiv

s atter [ll(’ CONCession }I\ i"lr' ( rown lt] I!]q- {(Intano A\; [ |

it 18 enacted that the rovalty shall not be imposed until after seven

irs from the date of the patent or le

ase.  Our law says five years from
‘alienation,” which means the patent or concession.”

| am informed that, under the present adm!nistration in the Pro

vince Hf_ “)Hl‘lJL’l'. Nno usce Il;l\ _\t'I IH'{‘H Ill;ltl(’ Ol ”H- iilﬂ'fc ”HH.II_\ [m\.\t'l
to exact, after a certain period a royalty from the mining industry. If
this be true, the fact 1s indicative of a wise liberality on the part of the

vincial government.  But the law remains, nevertheless, a menace to

minc-owners, and, 1n a certain scnse, a cloud upon mining-titles. Im

nity from special taxation, under the name of “royalty,” i1s not safely
red by the mere “discretion ” of a Lieutenant-Governor in Council.

Investors of capital in mining enterprises must consider, not what a

fricndly admimistration actually does, but what it might legally do, if
otherwise disposed.

[t 1s of course not denied that miners, like all other citizens, should
-

tribute equitably to the expenses of the Government. Nor would a

of three per cent. upon the profits of the business be necessarily op-

pressive.  The taxes on real estate are

 §

usually much more than three

per cent. of its annual revenue.  But the royalty contemplated by this

Js1on would be an additional tax

and the question 1s, whether 1t 1s
to suspend over any particular industry the threat of such a s

in_ ( .{i]
C\ ZE()ll, Nno matter llll\\' lllf)(lk‘flll('.

With regard to this matter, as also to the $5 exacted as license fe

trom each gold or silver quartz-mill, it may be said that the small revenue
to the State 1s more than covered by the expense of administration, and
|

the chief object of the special taxation is to secure regular reports

of the industry,  ‘T'his brings up questions of administrative policy upon

which T will not enter. In this country, the payment of small taxes and

lor separate objects 1s deemed annoying. Our citizens prefer to pay
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their taxes, as far as possible, in the lump, and be free from petty details
3ut custom has much to do with the public feeling 1n such matter:

and the traditional systems of Canada may include without discomfort
to its citizens features which would be resented, if novel.

Section 1436 provides that mining concessions shall be of thre
classes, containing 402, 200, and 100 acres respectively ; but the depth
of the concession is the same for each class, namely, 8o chains and
links, or 1.1 mile ; while the width only varies from 52 chains in th
first class down to 13 chains in the third. 1 do not understand the
reason for this arrangement, under which, In many cases, the mine
would be obliged to pay for a good deal of unnecessary ground Fo
instance, I am told that the old river-beds of the Chaudiere and othe
streams are now attracting fresh attention as sources of gold. Would
a single applicant be allowed to take a mile of such a channel or would
he be forced to lay his claim across it, and half a mile into the country
on each side? This question 15 not clearly answered by the law. In
surveyed townships the concessions must follow the established sub
divisions ; in towns projected but not surveyed, the side-lines of the
concessions must be parallel to the township side-lines, and the con
cession end-lines must coincide with the projected range-lines. In
surveyed territory the concessions, if they border on lakes or rivers,
‘“shall front on such lakes or rivers,” and the direction of their exteror
lines “shall be determined by the Commissioner.”

[ think the law might be improved by permitting concessions ol
smaller size and different shape ; but this 1s a matter of subordinate
importance compared with the certainty and definiteness of the ttl
granted.

By section 1452 prospecting upon the unoccupied public lands 1s
free to all, without license. Section 1494 provides that ““ the discoverer
of a new mine on public lands” is entitled to a free mining license, valid
for twelve months, such as 1s described in section 1461, Turningto

CICY,

that section, we find that this license covers a maximum of 200

Y

and costs a fee of $5, and an annual rent of $1 per acre. Hence 5250

|
b

Is the maximum value of the bonus extended by section 1494 to th
coverer of a new mine. The reward is certainly not extravagant. The
state of New York gives twenty-one years’ free license to mine. The

United States gives a perpetual free license. It 1s therelore all the more
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urprising to find in the Quebec law a restriction well nigh nullifying the
economical Zargesse of section 1494.

Namely, section 1496 declares that “ no person is considered to be
the discoverer of a new mine, unless the place of the alleged discovery
S 10 a region unknown as a mining region, or at least at a distance of
thirty miles from the nearest mine.”

The Ontario Act (section 40) declares that *“no person shall be

cu!t\llll'l-t'll d (liH(‘(l\-L-f'(‘l * % * ||||lg-~\ [h(_' l)l.‘l('(‘ Ol llll‘ ii”t -.\"l (]]\

covery 1s distant, tf on a Rnown wvein or lode, at least three miles from
the nearest known mine or discovery on the same vein or lode ” There

some sense 1n this proposition ; I see none in the Quebec burlesque
of it.  The words 1 have italicized show the object of the Ontario law to
be to prevent the claiming of discoverers’ privileges by those who siimply

locate upon extensions of known lodes. It 1s analogous to the principle

of patent law, under which patents are refused to those who simply
carry out the obvious principles of previous patents, without the intro
duction of any change involving real invention. The locator on the con
tinuation of a vein already worked 1n the vicinity may fairly be considered
to have performed no discovery deserving of special reward. On the
contrary, he has been specially benefitted already by the operations of
others, which have guided his explorations. But if he finds the vein
three miles from the nearest mine upon it, he has made a discovery n-
volving much labor and skill, and of economic importance greater than
that of the discovery of a small isolated deposit. The Ontario Act
exhibits therefore an intelligent purpose. To take out of it all reference
to the vein or lode, and then to substitute thirty miles for three as the
minimum distance characterizing novelty of discovery, 1s to reduce it to
nonsense. I make this comparison because, in answer to an inquity on
the subject, the Quebec Commissioner of Crown Lands writes that scc
tion 1496 of the Quebec Act does not appear to him to be an extraor-
dinary provision, and cites the Ontario Act as a precedent.

But the Quebec Act still further hampers the prospector upon the
uno

1o

cupied public lands. The free mining license for one year, promised
‘“discoverer,” is conditioned upon the immediate report of his dis
covery ; and section 1495 provides that “anyone who does not imme
diatcly report such discovery shall be deprived for the space of one year

of the right to mine on public lands.” How this provision 1s to be en-

v — A ——————
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forced 1t 1s not casy 1o see.
upon preliminary examination, seems to him unpromising. So, not wi

INg to waste time in

a journey through the back-woods to find the nea
mining nspector, he decides not to report and claim 1t; but to pun
his explorations further.
neighborhood and prefers to hunt a while for it.  Or, he fancies that
first discovery 1s less than thirty miles from a known mine, though it

1n fac . more than thirty. In any case, hOW 1S

first discovi 'y 10 he ]"H\‘t_li upon him? and when does the o nalt
section 1495 begin to run? Suppose he has not found out until he
actually gone on prospecting for another year ; will the penalty date [
the time he 1s found out ?

All these provisions concerning the discovery of new mines
likely to have little efféct either way.
they can do little good, and that will diminish to nothing at all af

~r 1t
Fa ("

-

distant day ; cannot be |

ng before the ‘“mining 1

- LU

egions
bec will be all “known ”"—if, indeed, this is not the case already.
If mining thrives, it will soon be impracticable to locate a new n
which will not have a neighbor within thirty miles in some direc:
Then sections 1494, 1495 and 1495 will be a “ dead-letter.”

|l repeat, however, that these frank criticisms of minor featur
the Quebec law do not outweigh my hearty appreciation of its ge

excellence.

DISCUSSION.

CAprT. ADAMS—It Is a great privilege to have our laws comm:

on by so great an authority as Dr. Raymond. We would like to
some remarks on the subject.

MRr. J.

mendation of the general features of the Act and 1n almost all h

k.. HARDMAN—I heartily agree with Dr. Raymond in
said, with this exception, that I fail to see the benefit of the prefer
right. I think it 1s rather a hardship to the miner than otherwise

one of the men who have the ground surface, that is the farmers,
to take up the land at the Government price of $10 per acre, but

ing 1its value they keep holding up their preferential rights as a k
bait before the miner or investor, and, naturally, when they ha

three or four men pitted against one another in competition, they 1
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Or. he thinks a better mine mav exist int
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t more than 1t i1s worth. "The farmer has no intention of working it
utcrop whi himself, but he looks to get three or four speculators after it, and I think
S0, NOL W1 s rather a hardship than otherwise upon the man who first discovered
ind the nea the property to be of value. In practice the working of the Act is like
but 1_“ pPH [f I desire to make application for a concession 1 am obliged to
Ay exist in | ¢o to the farmer who owns the surface right in order to buy the prefer-
fancies tha ential right to the mineral. I wish to know how much he wants for it.

|

. though 1t

o
n to report

. penalty - .1 ¢ - - - |
the p Crown Lands that 1 bave dona fide paid for the preferential rights. Even
it until he has . | ~ -
ut untl then I do not get them. 1 have got to bring the grantee (or the grant,
alty date Ir - S
naity datc f I cannot bring the grantee), with a certificate duly sworn that I have

paid for every preferential right Then the Government does not give me

v ‘} \ . . . - . -

LR UL the mining right. but upon the back of this first grant thev endorse a
g rigni, 8 )

. M. DUl ) == : . :
reat harn certificate to the effect that the within named grantee has this day bought

; all at

| 1Y (Y ‘t dll el . ' . . ) PR

Ing the mining rights, &c., &c. Then I have to go to a notary and have the
.,".“1\,“ (}f “‘ " . . o p—
5 | mining right transferred to me, as if it were a piece of real estate. This

already. 15 one of the conditions that 1s justly open to criticism. There are a
e a ”“_W o good many of these points that come up in practice, and it was some of
some  direct my difficulties, of which I spoke to the secretary of this Association,
- which evoked Dr. Raymond’s paper.
inor featur: With regard to the royalties 1 heartily endorse every word Dr. Ray-
n ol 1ts gencid mond has said. The safety of the mining industries in the Province of

Quebec depends upon the feeling of the Commissioner towards these

industries. It 1s fortunate that we have at present such a man as the

Hon E. J. Flynn as Commissioner, a man who has the mining interests of
aws commented (Qucbec at heart, and who appears to want to do everything in his power
ld hke to hav

to further those interests ; but Mr. Flynn 1s a creature of circumstances,

political circumstances, and the man who succeeds him may not have
wymond 1 con any of his statesmanlike quahties and may not appreciate the importance
most all hc has of these mining industries.  He may look for means to replenish the
the prefercntial provincial treasury and decide to enforce this royalty clause. What then
otherwise  Not are you going to do? Repeat the experiences of 1892 and 1893? If
e farmers, want this law is not going to be enforced and is not meant to be enforced, let
acre, but know it be repealed. If this is the sense of the legislators of Quebee, why
rhts as a kind o should it remain on the statute book ? Political gentlemen are only
\ they have gol creatures of circumstances ; Ottawa shows that today. In regard to the

tion, they ! ally

He says, “ What have you found ?” Supposing the farmer and myself

trike a bargain ; 1 have then to bring evidence to the Commissioner of

o —— -
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dimensions of the concession there are three classes, 52, 26 and 13
chains, containing 400, 200 and 100 acres respectively, and the price to
be paid (within 12 miles of a railway station) is $10.00 per acre. Now
take the case of an old river-bed—so far as the paying portion of these
old river beds is concerned, they certainly do not exceed in width 3
ft. Supposing, therefore, 1 want a strip through a farmer’s location ol
300 ft.; we will say he has, got the widest width, 52 chains, 3 200 fi
under the law : | am obliged to pay $4,000 for 400 acres, when only 24
acres are of any value to me. If all the veins which occur in Quel
should run parallel with the side lines, the clause would not matter, but
in reality, according to the map 1 have, the side lines run in all dire
tions. In anyextended beds of precious metal of any sort, alluvial strata,
old river-beds, or quartz veins, how are you going to get what you want
and absolutely require, unless you buy probably ten times as much of
what you do not want? If any suggestion i1s in order, I think that the
law should be so amended that if a man desires to take up only a portion
of a concession he should be permitted to pay for that portion only and
not be compelled to pay for mining rights on the whole lot or concession.

MR. PainT—Is Mr. Hardman acquainted with the Nova Scotia
laws ?

Mr. HArDMAN—The Nova Scotia laws are very different 1n regard
to location. In the first place there i1s no preferential right ; the owne
of the surface has no right whatever to what lies below that surface. The
locations are 150 and 250 ft. and are called areas, but if my location 1s
beneath private lands I am obliged to enter into a bond with the Pro
vincial Government not to trespass upon that private land until 1 have
come to terms for damages with the owner.

In rcpl)' to a question as to the cost :

Mr. HArRDMAN—$2.00 for each area, with an annual rental of 50
cents ; not more than 100 areas in any one name. The royalty 1s 2 per
cent. on gold. It is perfectly absurd to levy a royalty on nef values, how
are you going to assess and collect 1t 7 = For instance, I have a mine on
one side of a river and my friend has a mine on the other side ; hc ma)
be honest and say his cost 1s only four dollars per ton ; 1 am dishonest
and say my cost is twelve dollars per ton ; how are you going to prove |

am wrong ? It is a matter of bookkeeping only. The royalty o nel

n

values 1s simply a question whether a man-1s a har or an honest man,
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A small committee might be empowered to think over this matter and

bring 1t to the notice of the Government, and 1 think this Association
might fairly co-operate with the Government. The Government would
he all the better informed, and such a committee could make some
recommendations in regard to these infrequent but none the less import-
ant matters.

MR. DrRuMMOND— Why not empower the same committee appointed
to interview the Government with respect to the proposed Provincial
Mining Bureau in Montreal to see to this, adding Mr. Hardman’s name ?

MR.

lines of this discussion.—Carried.

BrLL. moved that the committee be empowered to act on the

Ho~N. MRr. FirzraTrRICK—1 may say, referring to the question of the

mining law, that I know very little about 1t so far as contained in the
statute of 1892. I suppose, at that time, 1 was a member of the legisla
ture, but there are some things even legislators do not know all about.
[ think I may say that a modification or amendment seems to me ex-
tremely reasonable. I may not have the ear of the Commissioner of
Crown Lands, as 1 do not sit on the same side of the House, but I am

he 1s a person who is glad to hear suggestions so far as his depart-

ment 1s concerned. If you would suggest any amendment I am quite
certain 1t would be cheerfully received by him and promptly acted upon.
[ think you will find the legislature always open to receive advice from
practical men, and we have in the house the member for Megantic, who
can give us practical information on matters of this nature. I must con-
fess to you that this discussion has been a complete revelation to me,
and shows me how important it i1s to have men talk about things who
understand them.  Dr. Raymond’s paper upon our Mining Law
was admirable and showed how matters of this nature, in the hands of
competent men, may become interesting, and I am sure that if that
papcr were submitted to the Commissioner he would make practical
amendments, and would be able to amend the law so as to meet the

difficulties you have pointed out. The real point is the permanency of

title. If there is one thing we pride ourselves upon in this Province it
s that if any man gets anything from our Government he gets a perma-
nency.  Having said this much I can assure you that as far as 1 may
speak for the Opposition, we will co-operate with the Government in the

direction of bringing in amendments.
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The Gold Deposits of the Eastern Townships.
By Dr. R. W. ELLs, Ottawa,

S0 much has already been written concerning the gold of Eastern
(Juebec, that at the first glance 1t would almost seem unnecessary to add
vthing further to the literature on the subject. In wview, however, of
renewed Interest which has arisen in connection with this field, more
neclally as regards the Beauce district, 1t 1s thought that a few
iditional notes relating to the original source of the alluvial gold de

ts, together with some well ascertained facts bearing upon the dis
bution of the auriferous sands and gravels, may be of sufficient interest
to merit a few moments’ discussion.,
In the early reports of the Geological Survey’s operations in the
cauce gold district, the statement 1s made that * the source of the gold
ars to be in the crystalline schists of the Notre Dame range, and
materials derived from their disintegration not only constitute the
perficial material among the hills of this range, but are spread over a
considerable area to the south of them.” * In support of this statement
reference 1S made to the presence of gold 1in veins among these schists
Sherbrooke, as well as in Leeds, where “ masses of native gold of
veral ponyweights are found with copper glance and specular iron in
a vein of bitter \]l(l!'." Recent discoveries of native ,_:u](l have also been
made in a small vein of quartz, which cuts the schists in Westbury, south
of Dudswell. All these widely separated finds show ihat the hypothesis

*TLL
)

put forward so many years ago as to the source of the gold is true, to a

certain extent at least, and the melal i1s clearly visible in certain veins
found in connection with the pre-Cambrian rocks of the central anti-

Reports of gold also from the mountain ridge of schists on the west
side of Massawippi lake, in a brook which flows over similar rocks to
found in the ridges farther north, furnish further confirmatory

evidence 1n this direction ; while the recurrence of alluvial deposits on

l. Can. 1863, p. 510,




T —

g =

110 The Canadian Mining Institute.

the west side of the Belvidere road, which keeps along the west flank
the Sherbrooke and Lake Memphremagog ridge of similar schists wou
show that probably the gold there found was derived from quartz ven

which cut these rocks. So also in the township of Halifax, where

stalline rocks occur, gold has been found in the gravel.

The age of the crystalline schists has now been definitely recogniz
as Huroman.
gold bearing rocks of the Lake of the Woods and Sudbury districts,
resemblance in character between the rocks of all these localities be
marked. It is also highly possible that the gold-bearing schists of |
Marmora and Madoc districts are not very different 1n age from th
though this point has not yet been defintely settled.
therefore that the Huronian crystalline schists and associated rocks ca
auriferous quartz veins is very conclusive,

On the other hand it is very well established that the aurifer:

quartz veins in Nova Scotia occur in slates and other strata which

The eviden

]
U

11
1 5

!
(1

To the rocks of this system, presumably also belong th

1

‘\

11
!‘.J\'

"f'

called Cambrian, and which, geologically speaking, succeed the cryst

line schists and other associated rocks of the Huroman just describ
This gold-bearing belt in Nova Scotia has been carefully studied by
Geological Survey staff, as well as by others, over many miles, and
peculiarities of its structures, and the conditions under which profit
gold-bearing veins occur, have been carefully noted. This work in N
Scotia is of interest as bearing upon the question of the Quebec
deposit ; since we have now ascertained, quite conclusively, that m
of the slates and quartzites which underlie the most productive alluy
in Quebec are precisely similar in character to the gold bearing slat
Nova Scotia and are their probable equivalents in age. The fact ¢
the richest pay streaks in Quebec, or those yielding the largest nug
and the coarest gold, have been uniformly found overlying or near (.
veins, which traverse these Cambrian rocks, 1s an important on
should be kept in mind in future investigations.

In view of this important determination, we may consider, fi
all, if there are any peculiar conditions existing in the Cambrian
to warrant the hypothesis that the gold may be derived from quart
in this series ; secondly, whether any similar conditions occur in t!
Cambnan slates, and thirdly, what conditions existed which could

the present alluvial distribution of the gold itself as we now see it.
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(rold /)(/\r\;'/\ f_'/ the lF.astern 7:1"4['/!\/;’!:,.:’“\.

On the two eastern map sheets of the 14»\\|1---In]n SCr1es ]Jl]l»h-~lll d by
the Cae t:](y;_{il al '.“\'!ll\t"\’ of (anada, the distnibution of the rocks .i"\l‘,_'\lll‘(l

to the pre-Cambrian, Cambrian and Cambro-Silurian systems, has been

lineated as well as could be done in a series of highly disturbed

(rata., for l]lt' IMosl }t.t!! destitute of organic remains ll\ \'\}tlfll exacl

orizons might be defined. The mapping of the crystalline schists of

I ('(H“')H;ill AEC WAS T Hti'.'[!'(] ( 'Jilllwt.xl'\t i\ casy trom (}in 11 lil}.u‘.cv;!t ;11

haracter, as contrasted with the slaty and sandy strata of the overlying

e
{

formations. while the older aspect of certain

t | 7(1?.!« lallll (JUATILZ1TEeS \\it.l]l

|
ik the rystaiiime ro¢ ks at many P ints, and which are intermediate

tween these and the u\v?l\lllh: series ol slate

s and limestones which

ntain fossils of Chazy-Trenton age, enables us to define, with a fair

ree ol accuracy, the outhnes of the Cambrnian series. the rocks of
-

h are, as already stated, pro bablv the ¢ +iu:\‘|]r nt of the Nova Scotia
id series.  Quartz veins are found in the rocks of all the systems, and
SCAr( :‘]_\ necessary to say these have b N ]:rmlufu! n I|ic- contain

trata at some date subse quent to their di position, and are presum

due to some disturbing cause, either of folding, cracking or meta

. |

‘ t-}]!\lli \\]lit }i }l.l\. .lli.l'( lt.tl ]nH".._‘l AlCadS Hf' tl:l I_}i'. SUC TOf L

[f, now, we examine the structure of the schists, we find them not

) :'ilglil_\' inclined, contorted, and in |>|.‘n't'- overturned, but intersected
ol ) E'\ numerous illll'll'»i\'t MIASSes Or 11\1\1 E lif ‘LLI.HHU" tll;ill.‘lm or some

cr form of 1gneous rock ; and 1t 1s near these intrusive masses that

metalliferous lodes. such as the copper and i1ron are found : simila:

ditions prevailed in the still older Laurentian rocks in connection

with the deposits of mica. apatite, etc., and also in the mining area of
sudbdury with the (!('I)n\il\ of nickeliferous [l}li[l*«, It may therefore be

rred that the presence of intrusive dykes, both in the schists and the
overlying slates, has exercised a marked influence for good in the pro-
duction of the gold there found. These intrusive masses, it may be said,
0 at all the places where gold has been noted in the quartz veins,
at Leeds, Dudswell, Westbury the Sherbrooke anticlinal, etc., in all
which places, and in many others, dykes of diorite are clearly defined ;
but in none of these has the quantity of gold yet discovered been suffi-
Cl '

to warrant the n-\ln-mllltm- of much capital 1N 1ts extraction.

In the Chaudiere section. the Cambrian slates and sandstones are

L \k‘lt’])t(l ulnng ih;ll stream i‘ur SOMme lllil(‘\. 'HIL')' dlfc \\'t'“ t'\lnhc(]

Nasa oo
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along the line of the Quebec Central Railway from Thetford north, and

the contact with the underlying schists is apparently about midway be

tween Beauce Junction and the village of St. Joseph. Thence they ex

tend upward along the stream to the Famine river, near the village

¢
)

St. George, Beauce, and in this part of the section we have the ricl
alluvions of the Des Plantes, the Gilbert and the Famine on the north

and of the Millstream and the Bras on the south, as well as of the bed
of the Chaudiere itself. Many quartz veins occur in this area, some of

which are of large size, but in which visible gold has been rarely found
In the Geology of Canada, 1863, however, we find free gold reported
from a quartz vein which crosses the Chaudiere at the Devil’s Rapid,
between St. Francis and the Gilbert, and on Bras, as well, in a garnct

rock in which small grains have been found.

The presence of gold in pieces of quartz near the Devil’s Rpa

vein, recorded in the Geology of Canada, leads to the remark then mad

that ““it was derived, in part at least, from beds or veins of this mine:

which are common among the talcose slates of the region.”*

An examination of the rock along this portion of the Chaudicre
shows the presence of intrusive masses at many points. In the vicinity
of St. Francis, and between that village and the Gilbert, these intrusions

f1
i1

are specially conspicuous in the form of masses and dykes of diol

diabase, which cut the Cambrian slates and alter them along the conta

.')

West of St. Francis village, towards the Bras stream, intrusions are :
seen in the hillsides and along the roads, as well as on the Bras itself;
while on the north side of the Chaudiere about the Rochers station, and
in the Des Plantes river, the intrusive rocks are frequent and include
e

both granites and diorites, the latter being altered 1n places to serpentin

and carrying small veins of chrysotile. While there is no evidence t

show the precise date of these intrusions, they are certainly newer than
the slate which they penetrate ; but as very considerable disturbances of
e

the strata occurred in this area subsequent to the Silurian time, as
by the altered condition of the Devonmian rocks near St. George, it 1s
probable that some of the intrusions at least belong to a comparatively
recent period, and are presumably about the time of those found to the

south and south-east as at Montreal and the other dioritic mountains ol

the Eastern 'T'ownships.

— e ———

*Geol. Can., 1863, p. 254.
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That the greater increase in the yield of gold from these portions of
the slate formations affected by these dyke masses is due to this agency
is supported by the evidence from other localities. Thus at Marmora
and Madoc in Ontario, the gold-bearing belt 1s in close proximity to a
mass of granitic rock which has penetrated the strata at that locality,
while at the Risborough and Marlow silver mines the dioritic dykes are
closely associated with the metalliferous lodes.

The same beneficial action upon, or at least intimate association of
ntrusive rocks with the strata containing our economic minerals, b is
been pointed out at many other places.

Bearing this in mind we would naturally suppose that the most
favorable place for profitable gold mining in the Beauc: district would
be found where these intrusions are the most marked ; and the past
history of the industry clearly supports this aspect of the case,

The consideration of the alluvions presents somewhat different
features, though as a whole it is closely allied to the question just dis-
cussed. The work of the last fifty years along the Chaudiere shows that
by far the richest deposits have been found in the streams between St,
(George and St Joseph, notably on the Des Plantes, the Mill-stream and
Gilbert ; much of the gold obtained in these streams being coarse ;
while large nuggets are not infrequent 1n these localities, as well as the
channel of the Chaudiere itself. Further to the south and to the south-
east but little attempt has yet been made to find the ancient channels of
the many streams which are tributary to the Chaudiere. T'he gold 1s

found at many Mll(‘(xfﬁ, in fact there 1s _\(*;lrtt'l’\_' a stream ;lny\\'hgrc ”“'“U}..{l]-

d out this great synclinal valley, between the boundary of Maine and New
Hampshire on the east, and the Sherbrooke and St. Francis ridge on the
- west, in which gold cannot be obtained. Much of this, however, 1s very
L0 fine, and appears to have been carried a long distance ; while the coarse
A\l Id is invariably found in close proximity to quartz veins in the Cam
ol brian slates, both in the Chaudiere and the Ditton areas.

ch This coarse gold drift is evidently largely local, and occurs for the
1S most part in old river channels, some of which have been recognized for
ely years, but none have been thoroughly explored  Where work has been
the carried on in the old channels, as in that of the Gilbert, the returns in
H‘

gold have been very great even with the most ordinary apphances, since

no attempt has ever been made apparently to carry out the work in any

- =
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scientific manner or by the employment of proper engineering skill. The

natural inference therefore should be that the coarse gold 1s derived fron
the reefs which traverse this area.

'I‘l]t_' ;_[t!l(l found 1 Il]k"ﬂ,’ Hl(l channels *-h(llll(l not, ll!i\\'l.‘\'t'l', he con
founded with that obtained from the widespread areas of sand and grave
which now in many places border the present channel of the Chaudier
and are found ;Hun;; some of 1its branches, There 1s a wide differenc
iﬂ Hl(_‘ dgC Uf the two tlviwh.l'.“. 1 hus the H]il channel gravi Is are cleai

[)l't)\'('(l 1O he nliltgl' [ll.lll 11]1' gl.if'l.l] [l:'[ll!'!, sInce llit‘} are « ll\'“l‘t'(l [re

quently by a great thickness of other sands and gravels and surmounted

})\' llt".l\'\' ]n'tl\ Uf boulder « ‘l‘l\'. ll‘!'ll S5C i 1al deposits have t‘l‘f‘t"'l!ll..
_ ,. | | I

closed up the pre-existing channel and forced the strcams into new

courses. As for the widespread arecas of sand and gravel, such as ar

seen about the junction'of the Du Loup and Chaudiere, a part are pre

sumably of about the same age, since they are also overlaid by boulde

|

clay, while other portions may be more recent. These have evident

been carried down in the waters of the two streams and 4ft'l>u-ilt‘ti he

after the manner of other widespread superficial deposits of much more

recent date. As a source of gold, however, many of these deposits

destined to be of great importance, and many hundreds of thousands ol

dollars’ worth of the precious metal are there hidden, waiting for |
enterprise and engineering skill which, with a proper amount of capi
will certainly make some one wealthy.

The tests made of these gl';l\'t‘l 41('(msi'l*~ by the (‘nfulnj_;it‘;ll SUrvey
1852 show that the average amount of gold per cubic yard n the a
tested was $1.40. Anyone famihar with hydraulic methods can e
reckon the profit to be derived from the exploitation of a few hundred
acres of such a deposit, since with proper appliances the cost of washing
and extraction should not exceed 4 to 5 cents per yard. In view of the
tli”‘lt‘llll\' of |(u‘;llillg the old channcls of these streamns it would aln
appear at the present time ;n'«'ll-r.ll:‘.u to turn our attention to these ¢
reached deposits, especially in view of the fact that a ditch capab
affording a head of water of over 200 feet 1s already available or can be
made so at small expense. It may be mentioned also 1n connection

with these gravels that nuggets of good size were obtained at the |

one of which was valued at $124. It may, however, be assumed that,
with the comparatively crude appliances then used, all of the gold was
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11§

not collected, so that presumably the real value per cubic yard of gravel
s still greater than the figure stated.

[t 1s to be expected that an old channel of the Chaudiere exists near
the juncture with the Du Loup, but this will probably be found difficult
to work by ordinary methods owing to heavy water. Could it, however,

be successfully located and operated, there should be very profitable
returns, as the specimens already obtained from the experiments made,
show that much coarse gold is there buried.

These extensive deposits of surface gravels and sands of the Du
L.oup and Chaudiere area have evidently resulted from the destruction
of the slates and contained quartz veins which are found along the upper
part of these streams and which have been brought down in periods of
high water, the gold being as a whole somewhat finer than that found in
the old channel of the Gilbert or in the main stream as along the Devil’s
Rapid vein. The fine gold which occurs over so wide an area of the
llastern Townships, on the other hand, has probably been distributed
first of all, through the influence of local glaciers, and secondly by the
overlying currents of water that evidently swept over this entire area,
subsequent to the retreat of the ice sheet.

[t 1s encouraging to notice the renewed activity which has arisen in
connection with the gold deposits of Canada, nct only of the east, but
of the extreme west. And especially so in connection with the Beauce
district, where the subject 1s now being investigated by proper scientific
methods by one of our most able and active members, under whose
management we feel sure the enterprise will be thoroughly tested ; and
we trust his efforts will meet with the financial reward they deserve. In
the meantime I do not think that the pursuit of old channels should be
allowed to draw off the attention of capitalists from the exploitation of

the rich gravels of the Du Loup, which have already been shown by the

efforts of the Geological Survey to be so productive of gold when properly
worked. I can only reiterate my belief that if the mistakes of the earher
opcrators are avoided, the scientific testing of these gravels will be pro-
ductive of very rich returns; and I believe the day is not far distant

when the gold fields of Quebec, although they are near home, will be

¥ l‘ﬂ
1
luite an important factor in the output of the precious metal, as many of ,‘
th

I

¢ areas in the more remote portions of Canada, from which such

glowing accounts have lately reached us, but in some of which at least
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the promised returns are largely swallowed up by the difficulty of acces:

anc the greater cost of working,

DISCUSSION.

MRr. J. E. HArRDMAN—Dr. Ells’ paper suggests many points fo

discussion, so very many in fact that I can only touch upon one or two

points with which I am compelled to differ.

Dr. Ells makes some statements which I do not think would |
made by a man who had specially studied the economic minerals of th
county of Beauce.

In the first place Dr. Ells make a comparison (which has been mad
elsewhere and somewhat frequently) between the gold-bearing rocks ol

Nova Scotia and those, of Quebec, and states that the slates and quar

ites underlying the alluvions in Quebec have been ascertained, *“ quite

conclusively,” to be “precisely similar™
Nova Scotia.

to the gold-bearing series

Now, during a protracted residence in Beauce last summer, I was
qllitc unable to see for m_\‘wlf, or to get authentic information from other
regarding these rocks underlying the oriinal gold alluvions of Bea
county, and for the very good reason that no one was working origina
alluvions, but only the re arranged post-¢lacial gravels derived fron
old or pre-glacial river beds. However, as Dr. Ells 15 professiona
geologist and I am not, 1t is wisdom to give his assertions the benefit of

the doubt, remarking only that speculation as to the origin of ti

gravels and their native Aabifal must remain speculation until the miner
has wrought for several years in the original alluvions and has gathered

a mass of facts, upon which some hypothesis may consistently be forined.
[t is not sufficient to say that the Cambrian slates of Beauce carry
quartz veins and the Cambrian of Nova Scotia carries awriferous quaitz
veins, and that therefore the quartz of Beauce must be aurif
Whatever their age, similar or dissimilar, the Cambrian quartzites and
slates of Nova Scotia have been subjected to such a metamorphism, such
stress of heat and pressure as to make the widest divergence 1n geneti
conditions very possible, if not probable. My experience in Beauce 1s
limited to a comparatively small arca, but in that experience I am com-
pelled to say that I have seen no quartz veins which would be consicred

in Nova Scotia as probable producers of gold in economic quantit
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/

Of quartz veins, and frequently large ones, there is no lack in the

(2 miles from St. Francis to above the forks of the Du Loup, and even
LO ;llm\'tf lh(' ”Ij._{h l‘;lH\ ()i‘ lhc' ('h.‘llltlit‘l‘tﬁ, but lil("\' Al'C l»:trn'n nf :_;U]ll
s0 far as economic quantities are concerned, and lack that vital consti
ient of all permanent productive gold veins, viz: metallic sulphurets.

| have seen in Quebec no gold quartz that would tempt a gold

lartz miner to consider the vein worth opening, and I think the experi
ments and tests which have been made there during the last year or two
our worthy past president will bear me out. Very hittle gold that can

he seen without a glass i1s found. I remember a French gentleman, to
hom I had expressed similar views, coming in to see me one day and
ying, “ Mr. Hardman, I bave at last found free gold in Quebec quartz.’
He gave me the specimen, but I failed to see the gold, when he said,
ving me his magnifying glass, * You can see 1t easily with this glass.”

[ replied, “If you've got to use a glass to see the gold I don’t care for

This specimen came from the recent find at Westbury, near Duds

well, to which Dr. Ells refers.

[t is an absolute fact that as yet no one has discovered gold in
rtz in anything like economic quantities in Quebec. I think the
on for this 1s largely owing to what Dr, Ells states, that the whole of
- country is covered with 1oo to 250 ft. of glacial dnft. The only ex

posures are on the south or southeasterly side of the streams where the
nresent river bed has been forced to that side and has washed the rocks
clear., It was this enormous 1ce-sheet that came down from the North
west and filled up the hollows with 200 ft. or more of glacial drift by
which the river was forced over to the south side. Take the Chaudiere

for example. There are scveral bridges which cross it, and you
will find uniformly that the abutments on the southeast side are on bed
rock, but for the second pier you have to sink 15 {t. or more to get bed

, and the third pier is never on bed-rock but on clay, and the abut

~mcnt on the north side 1s never on bed-rock but always on clay. At St.

George, on the north side, a well was sunk 77 ft, or 59 ft. below the
present river, and still was in glacial clay.  From this it 1s evident thae
the country cannot be prospected casily or rapidly.

Dr. Ells makes mention of a vein at the Devil’'s rapids, known
|

cully as the O’Farrell vein. 1 had heard of this vein years before 1

to Beauce, and it was one of the first things I went to sce. We
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would not look at it in Nova Scotia. We would hardly think it was

That there are productive gold veins

But if such

worth taking samples from.
Quebec 1s very likely, else where did the gold come from?
veins are found at all they will be found in the deep excavations which
may be made in mining for old river gravels, and if found may be rich
enough to pay to work as quartz mines.

There is another fallacy, at least in my opinion. It is a fallacy that
has found its way into all the books on Quebec gold mining, viz: that
the gold has been derived from the quartz veins which cross the present
streams, and that in these are found the largest nuggets.

Where a workable alluvial deposit has been found it has always been
where the old river bed has been cut diagonally across by the present
stream.  The quartz veins cropping in the present streams have nothing

whatever to do with:the origin of the gold found in the gravels, and i

more gold or richer gravels are found just below these veins, it is becau

the quartz, being harder, has withstood erosion better, and has thercfor
acted as a riffle to concentrate the gold as it was washed down the stream
These modern alluvions are merely rearrangements of the old pre-glacial
beds at points where the present streams have touched the old deposits
or cut through them.

That the ultimate source of the gold was in quartz veins and slate
belts, I don’t wish for a moment to controvert, only to dispel the idea
that the source is immediately at hand in the veins shown above the
river washings.

[ have yet to find the miner or habitant who has authentic data
regarding the finding of gold in the quartz veins in situ, uncovered by
the washings which have so far been undertaken from the Des Plantes
in the north to the Du Loup in the south.

Another thing that Dr. Ells says,—the bulk of the gold has heen
taken from down the river, between St. George and St. Joseph. The
records show that about as much gold has been taken from the Gilber!
river alone as from all the rest of the Chaudiere country ; and eliminating
the Gilbert the richest and best deposits have been found above St
George on the Du Loup. Records show that a superficial acre cont.ined
$17,000 in the Du Loup. The washings which have been madc have
shown that the upper gravels (¢ e., above the Gilbert) are as good, 1! not

better, than those farther down. As to the ultimate source of the gold
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as vet no one knows anything whatever, and Dr. Ells may say that it 1s
rived from the veins in the Cambrian schist without contradiction,

also without satisfaction to those mining there. The Geological
rvey, under the able direction of Dr. Dawson, who 1s taking up the

economic side of geological nvestigations, sent up last summer Mr,

Imers to make an economic survey and to determine, if possible, the

n and source of these gravels It was impossible, however, for any

' to form a generalization, in view of the extremely limited number

Ol 1acCts :1\';“]‘!‘.)]&’. \I! (H?M]}ll' 's was t‘HliIl I\ uf Illt sdne Hl:mit)ll lll;lt

re any theories can be advanced as to their origin, these old river

¢ls must be carefully and scientifically worked, and a body of data
iccumulated.

I'he ordinary miner in past years, with wing dams and crevicing,

been only fossicking and digging gopher holes and has added nothing

[t is hard to
s of such a I””‘lii~i!\” country, but cvery ond of you who visits the

L

ur store of facts and has done no }-f'fn)t] to the country.

H i

t must say the same, —that there has been m)thm:‘: but “fossicking.”
We ht‘.‘l]’ SO

[ would like to call

THE CHAIRMAN—This 1s a most interesting question.

the attention of the students that this rich gold 1s to be found at the
junction of the Du Loup and Chaudicre nvers.

Mgr. HARDMAN—In looking up this matter it will be found that,
from the best records available, the production of the whole of Quebec

cen about two millions of dollars, washed out of the Beauce country

the finding of the first nugget in 1844. About one half of that,
N one million dollars, was taken from the old river bed of the
(:

Hon. MRr. FirzeaTriCK—DBeauce 1s a tender subject with me. 1
have cot a client who has put 1n $150,000 to $160,000 in that country.
1 orry I did not know you werc in Beauce [to Mr Hardman|, 1
* ly should not have been very tar away from you. 1 would like a
ittle explanation of some things. On a portion of the Gilbert river, lot
13, within an area of not more than a quarter of an acre, it 1s proved
beyond all doubt that St. Onge Bros. took out, at an average depth of
Q

o iL, something like $40,000.
came from ?

I'he
1 AN

I would like to know where that gold
At the Dewil’s r;lllillﬂ also considerable gnltl was taken.

haudiere river was very low at that time. [ was looking after some
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property and I mysell saw a miner pick up a piece of gold which 1]
brought home and got $43 for. 1 have seen in the records of the court
of Quebec, in a trial going on, the evidence of a man named Poulin,
who swore he took $18,000 out of the Devil’s rapids quartz vein. [f
there is nothing in the country, where did all that gold come from?
Perhaps it is unfair, however, to get a professional opinion from Mr
Hardman without the usual fee. 1 will conlude my remarks. [ am
very much obliged to you, and if I can do anything on my part in any
degree, as the owner of a seat in the house, I shall be delighted to do
so on behalf of your Association.

Mr. HArDMAN—I think I can answer one portion of Mr. It
patrick’s remarks, non-professionally of course. 1 deprecate the idea
that anyone should ‘uaink 1 have said, for I did not mean to say, that
there was “no gold in Beauce,” for 1 hope to take a good deal out of
Beauce myself. With regard to the Devil’s rapids, you say that $18 000
had been taken out of that vein. 1 have nothing to say about the aff
davit, but I never heard of a sufficient quantity of quartz being taken
out of that vein to yield any such sum. 1 have seen the excavation made,
and if $18,000 was taken out of that vein it must have been the richest

[ have ever seen, and I have seen 8o oz. quartz. Is it not possible that

.

that $18,000 came out of crevices just below the quartz vein and was
really alluvial gold? Devil’s rapids 1s in Rigaud, Vaudreuil, which is
the only place where the mining rights belong to the seigneur and the
Crown has nothing to do with them. As to the matter of picking up a
$54 gold nugget, I saw a nugget which I was credibly informed wa:
worth $200, which is still larger. These are the nuggets which 1 heliev
are to be f()llt)(] in the U](] river lu‘(]-, }u‘r:\ll%t' l.l)t'.\'(‘ nlt] |>r¢-~gl;u'1x Crey
ices having been cut, have acted like nffles in sluices and have caught
the gold which has been released from its primal deposit, viz., the quart:

MRr. Lockwoon—Take, for instance, the Gilbert districts, the gold
is distinctly different in kind. In many cases it has been found below
the veins, crossing the old river-beds. It has been found in natura
quartz in various sizes and of identically the same character as the vell
itself. Some of these specimens are in the Geological Muscam 1o
Ottawa.

the Gilbert.

[ have myself been in Beauce for many years and worked
[ believe that a large portion of the gold comes from

veins crossing the district.  On the north branch the gold is diffcrentin
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character from that on the south branch. It is also different from the
(yilbert river old bed.

MRr. HarpDMAN—] visited the old McArthur claim at the Gilbert,
and was willing to pay a very high price for a piece of quartz from one
of these veins crossing the Gilbert river, which should carry gold. 1 was
told by a Mr. Brown, who had been there ten or twelve years, that he

had never seen any. As to the different values of gold, it 1s a very

important question and should be investigated. In the early days of the
Black Hills it was supposed that the gold found in the river-beds was
simply owing to the disintegration of the veins in the slates
Mr. Devereux, in a paper communicated to the American Institute
of Mining Engineers,* ascertained that the gold in the cement and 1n
vein was of different degrees of fineness. T'he theory of Mr. Devereux
was that the :_{t.)ll’] in the veins had been dissolved and re pPro I]'l[;llt d in
the cement and was therefore not the same gold.  As to the gold in the
old river-bed being of different va ue to that in the vein, I will admit
that it is a very important factor to he determined in assuming that there
old in the present quartz veins, but until this 1s established I should

ke to be permitted to hold to my own opinion.

From the Canadian Mining Keview. )
-

l“’i

L9 ll] ):’tll '\bl_.\ l'\\ lPl' I(l'rllolr}, ‘{)']‘ l I(“f‘ (i ‘I.i\‘ ll'\‘lf”] on a |'1:‘! ]') I'|.

Ells on the Slates and Quartzites of Quebec, read before the G. M. A. of Quebec. |. E.
Hai

' 1
\ \

Iman, M. E., who was present, made some remarks about the slates and quartzites
||ll||nl}' 1)' l;(.'nll(‘(l, W hi(‘h l ‘lllnl\ are not ;u_‘('_“r‘h“:‘: 1O 'ﬂl‘("', ;1”“ lf- )'..u \\]“ H”(,\\-
mall space in your valuable journal, I would like to say a few words in regard

what he said, and if you think any remarks I may make will benehit the mining

community, please publish the same. But before I say any more, 1 may state that |
spent ﬂa(;ll! 20 mnnlhw on lll(’ (;iHn‘ll ri\‘(-[ ill ISTS.;‘()_ ] \u“}\- a \h‘.ﬂl (.‘IH\(‘ to ””_
St. OUnge shaft, where Mr. Fitzpatrick says they got so much gold. Our shaft was
known as the Forgie shaft. I am only saying this to give you an idea that I know a
little about the Gilbert river. I have been in Nova Scotia for a short time, mining for
gold, but it was in a conglomerate, and I have seen some of the slates and quarzites
t

there, and I must say that Dr. Ells is perfectly correct in saying that the slates and

tes of Quebec are similar to those of Nova Scotia. Perhaps Mr. Hardman has

nevs ink a shaft on the old river bed (l am *‘-l’t"lkiﬂ'L: with rt';;‘ll"l to the Gilbert

rver), if he had he would find the bed-rock there similar to the slates in Nova Scotia,

—

I'rans. Am. Inst. Min. Eng., Vol. X,, p. 241.
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and I'll g

at least in that part where | was, and that was in Gay’s river, where there is a |

, . ' ( ale '
body of conglomerate overlying them, the lower part of which 1s gold-bearing Laledon;

‘ that wi
tween the t"'l'l;flt‘ll'-t‘l,llt- on the bed-rock and the i'lillgh"]l'lll(‘lil((‘ above 1t, there is that with

. . > .8 . n '
of sand (now s\:ln‘ldwlit') which is quite distinct from the (‘nngh-mc:.n(' below - and stll

5 V|:U!'lil];

bed of sandstone forms a bottom for the upper conglomerate. And if Mr. Hard

1s sinking for any of the old river beds in the Chaudiere district, he will ind some REVIEW
similar ; 1t may be not cemented, but he will ind a change in his sinking before r d not sl
ing pay dirt ; if he does not, he will get very little gold. In the shaft I sunk o ssay of 1

Gilbert niver, I went through a fine body of silt, about 40 ft. in depth ; some ol repeated |

miners called 1t clay, but it was a beautiful fine silt, evenly deposited, and lyin; enin q
Lup of thi ;' 1y (. | hat silt formed a bottom for a drift which rested on t : HEr 1n |
ind 1t was from that drift where the most of our water came from. A short L say 1
to the side of the main channel, the sinking was through tough clay, some of  niver |
leather, and no gold underneath, which the same St. Onge Co. knew to their cost. | pace 100
think Mr, Lockwood will bear me out in what I say, for he was there at th:

As a general rule, the softest and easiest sinking is over the deep ground in al Louis
sinking, and bardest if lava rock takes the place of alluvial ; at least that is

perience on the Ballarat gold fields of Australia. And I must say, the old rive

of the Gilbert river resembles the old river beds of the Ballarat in every part Readi
And I may here remark that in sinking a shaft in alluvial for gold, and when { per on |
close to the pay dirt, if you don’t find the different strata evenly deposited, very liti ally ‘way to
gold will be found. The pay dirt should have a clean appearance, the boulders recorded in
washed, the same as if a good current of water had been playlng around them ; Your r
takes a little experience to be able to tell the difference between clean and di \ 'R 739-74!
dirt. The depth of the present river beds i1s no indication of the depths of | 1503-1566,
ones, for they are generally deeper than the present beds. The main old ri il

at Ballarat is hundreds of feet bhelow the bed of the present one. And if any party Mr. H:

sink for the old channel of the Chaudiere, they will find 1t a great deal deeper tl

bed of the present one. Mr. Hardman instances a well being sunk at St. Ge N
the north side of the Chaudiere, §9 ft. below the present channel and still in ¢! I eW facts ac
think that proves the old channel to be much deeper than the present one. i Dr. Ell
any party sink on the north bank of the Chaudiere, say between the Gilbert ri ind have not a
St. Francois (that is ground I know), they will find the old river bed much minerals of
than the present one, and I am sure they will get gold, but whether payable l 02 ne s
can’t tell ; and perhaps by doing so they will ind payable quartz reefs. That i~ how Mr. Ha
some of the best paying quartz reefs were found out in Ballarat and district. S ‘ L lens can o
the companies in that district sunk through nearly goc ft. of lava rock, which 'y on matter of go
top of the alluvial deposit, lying on the bed-rock ; that was their pay dirt, and ol Uttawa,
it was very rich. In working out the deposit on the old river-bed, they can ,
quartz reefs, and 1t 1s some of these they are working now, after taking out and
all the alluvial that was payable, and at last accounts are now working these i y . ur f;
depth of nearly 2,000 ft.  Mr. Hardman, in speaking of quartz, says that if he i ros and re

' > | | : i am no
a glass to see gold in it, he does not care for it, Now, I take exception to that rcmark, \s _

‘ ation c
.
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\ere lhx-rr 15 &l

(Caledonia mine in New Zealand, about 26 years ago, struck very rich quartz—so rich,

cold-bearing , . : . . ‘
gol - that within two months from the time of striking 1t, a debt of $100,000 was paid ;

e it, there is | | |
e 1, and still very little gold could be seen in the quartz, for the gold was coated with
something of a blueish color and could not be seen.

nerate below ;
vd 1f Mr. Hard

W IH fll}'l SOMCce!

In your February number of the
ReviEW you will read of quartz taken from the Lake Harold mine, Rainy river, which

did not show gold but yet assayed well. Ricketts & Banks, of New York, made an

. TRt \l"l]'fl¥- .
lk!“h ' assay of It, '.md adS l||t‘ 1St was a ]Ii'r"ll one, and no ;:'ll~i to be st en in Iqu‘ ore, [hq-}

shaft I sunl | | _ o
halt 1 ) repeated it, the result showing $314.00 per ton. o after all, although gold can’t be

»pLh 3 some ol .
lepth een in quartz, still 1t may be payable.

Mr, Hardman also says that the ordinary
ited, and lyin;

miner in past years has done nothing but fossick and dig gopher holes.
-

| think he
sted on t : N .
S can't say that of the miners of the Gilbert niver, for they had to sink and drift in the
A short d

| river bed before they could get much gold.
lay. some of i

Hoping I have not trespassed on your
pace too much.

'w to their cos! \ ours, &c., WirLrLiam Tobb.

; there at the ' : | |
there l.-:lllS!HITg, { ape I,I'(*lun, .‘\‘l'lzl 2151, 1 590,
i ;?_"[.';llli'l 1 ai

least that 151

Vs {h'.‘ l:l‘-i rivel ' : X ) : . '
Reading Professor Hardman'’s remarks in your February number on Dr. Ells

i
n every paril _
y i paper on Gold in Quebec, I have |

peen .INT'!lli“}lL"] that he should n 1 h.i\t_' relerred 1n
l_. ;\[3'\ when §

any way to the history and bibliography of gold miaing in the

Ill:l\[[].'q‘ Ol ‘\'H(';Ir( s
f'luthl"l, VEer)

] - [Ci .1'}1'11 in |ll'|:lil ill ”ll' Inll‘uhﬁ\l”u[ﬁ ..,f‘ 1|“~ {;,.,,[,.IL,‘L .il \.H\‘t')' of (7‘51,‘1 }Il.
he boulders )

- Y our readers might be referred to the Geology of Canada, 1863, pp. §18-520 and
round Ltnem ;

| d Pp. 739-745 ; also to subsequent reports by Mr. Michel and Dr. T. Sterry Hunt, Vol.
clean and dn

: 1363-1866, also to my own report, Vol. 1871, on the gold helds of Quebec and Nova
e depths of |

Scotla,

main old r o Mr. Hardman might perhaps learn some facts from a careful perusal of the reports

‘\1”‘1 ’ .11}1\ “ referred to, which his remarks on Dr. Ells’ paper justify me in supposing he has nevei
eal C%.W: read. Neither in Dr. Ells’ paper nor in Mr. Hardman’s criticism of it are there any
. \‘ . m. 1 new facts advanced affecting the practical development of the Quebec gold mines
i SUlL I , Dr. Ells makes no statements respecting them that would not be made, and indeed
“le]'t o | have not already been made by others who have ** specially studied the economic
“.]( _'llnmi.t‘: o minerals of the County of Beauce,” Logan, Hunt and myself included, all of whom
et "j]\h\“‘ ]. l have done so, and may be presumed to have some knowledge of gold mining.
- WW,,” N Mr. Hardman’s contempt for quartz in which the gold could not be seen without
“t.f\ . HIL .' a lens can only be regarded as an indication of his very limited experience in the
‘ ch«.ln(fl.‘ | matter of gold quartz mining.
rock, which 11y o8 ALFRED R. C. SELwyN, F.R.S.
ay dirt, and ol Ottawa, 28th April, 1896.
d, they came acros
ng out and our favor of April gth, enclosing copies of letters from Dr. Selwyn and Mr.
king these r | T and requesting a reply for the next issue of the REVIEW, has been received.
s that if he "l. | am not at all sure that I can comply without discourtesy to the General Mining
tion to that remiath Association of the Province of Quebec,

Dr. Ells’ paper and my discussion were a

and I'll give an instance of very rich quartz where gold was not easily seen in it. The
, |

-y
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part of the proceedings of the Association at its regular meeting in January, and we

published in the REVIEW solely because that paper is the Association’s official org , |
and not in any guise as *‘ copy " or newspaper material. Therefore it seems to pilaedly
that any further discussion should properly be first submitted at some meeting of | S
Association before I'll}'lll".lfi"” s and 1f an ;llmln:,'_\‘ is needed for the fwllla\\illy‘ It m ) I_’l
come, Mr. Editor, from yourself as the Secretary of the Association. e
Dr. Selwyn’s letter embodies five statements, viz:  First, his *‘ astonishme ence |

that I did not refer to the ** history and hibhiogt ll}l\ " of the subject under discu Lppea
DAY ing

.\.('i'-l!l‘l, ?lIAIl l Il.l\'tj never H‘.i'i I}Jt' |4'f: rences !u' ;"'l\'-\, () l \\41“:‘i h,{‘\ e Il\"lllfu .|

‘*lacts :” '.?m'l. '-}i-?l 1 1'Iul EH '.ht' pPapelr IS ]! Nl '.fu‘ (LISCUSSION were any new |

advanced ‘‘ affecting the practical development 7 of Quebec's gold resources ; fo | ing or
that Logan, HHunt and Selwyn ** may be presumed to have some knowledge of I
tmltli‘n;";- hfth, that because | CXPresst | a desire to se visible '-,j"-l'l In the v w n
Beauce, I must have a *“‘very limited experience in the matter of gold th
mining.” eimng
[ will take these statements up seriatim : (1) I fancy the Dr's *“ astonishn s b

will be exceeded l-_\ Lthat ol ““‘!1"f_\,"..l readers as are members of the technical ire o
lit'-w, \\l]l‘!l lilt')' ]('HH i}i.'\l H | Hu'Hi“-u! \\}v- ."r'- AR / ol i"‘i"' 1S —lli-l ised 1o iV ’
““ history and bibliography " of the subject. I had always fancied myself (and en 1
been my experience) that if any *‘ history and bibli graphy ' were wanted its p years |
i'l"‘”' would be the parer tseij, and not discussion, If the venerable ex-Dire ""”h
{10 SO far out ol hl« usual ii‘.'iu LO It.lil i}n' l‘-t‘l"tl .tli-i 1: LS iuf,- Ol ..:]“1 T what 1
societies his ‘“astonishment * will increase and have l]. nty to {feed upon, but h uebe
find I am in good company. (2) I beg to inform Dr. Selwyn that the Geol. - ' Yamim
i Iree.

Reports for 1863, 1500 an | 1871 are on my shelves, together with Mr. Michel’s i

:Hltl many H{}H'I\ \\hj('ll the l)l, (1'!('\ nol |]|1-1|111|]}; t hat l It"l'] ]||, referenct

8

fully several times before, during and after my visit to Beauce; that I did lean
n the

facts from such pe rusal, and that I learned also a lot of facts which are not con

in those volumes, and some facts which are not in accordance with the specula ' mpai

be found therein. M

(3) Dr. Selwyn is unconsciously correct in his third statement, for ther: ['l

. [:l}l('li\';l] tlt\.rl"l'“'““‘ : 10 l“. all {‘[""l ]‘\ B If'”‘n” new = Ol l'I}lt‘l\\iﬂ_‘. f } ‘l'\l‘l'])l.

development is what is wanted to furnisk facts, practical development 1s what irts ol
was

County never has had, and the whole mass of writing, theories and surmises «

-.ll('ll l
W]

ing the ‘“ history and bibliography ™ i this region must be taken on trust

velopment proves or disproves it. Beauce has had geologists galore, and wl

_ . . , . 1

is to know from present facts is fully and admirably set forth by Dr. Selwyn L sho
. . < L] v . " . 'N

]n)ll of I'lti;_:l'("~~, (reol. .‘“Lll\'l"\' of ( ;IH;lfl.l, [.\;’l)v;‘], \What 1s now needed 1s ] PEr

of development by practical men, educated engineers, who shall accumulate a M
v

new facts for the geologist of the immediate future.

(4) The fourth statement, that Logan, Hunt and Selwyn may be pres

have had some knowledge of go/d mining is debateable; that all of them arc pas SIK
. masters in geology goes without saying ; that any of them ever had any g/ ol ld Dy
["'f W

knowledge of mining invites proof.
ravels ;
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(5) Had Dr. Selwyn attended the evening session on January 8th, as well as the
'»Il( 218 . N . . . . B
alternoon session, he would have known that my remarks concerning visible gold In

juartz referred entirely to Nova Scotia quartz, and the Quebec quartz characterized
) Dr. Ells as ¢ !m-('i-,l_-l)- similar.” In the condensed slt'llugl'.llnhit‘ report of my dis-

cussion this 1S Nt sO (‘lt‘.l[ 18 I'('Ill.lll\ it \hnlllii be.

However “‘limited” my experi-
ence lor the

ast nineteen years in various parts ol the North American continent may
ppear to Dr. Selwyn, it has been long enough to teach me that the vast majority of

ying gold quartz mines in North America have been discovered through the finding
ulcrops carrying visible gold ; I am not talking of auriferous pyrrhotite nor smelt-

ing ores, but of free-gold quartz.

[t 1s perfectly true that we may look over tons of rock from the Alaska-Treadwell,

from the ““ Belt " in the Black I1ills, from the ““ sugar quartz ” of Georgia, Alabama

arulinas, from many of the Bodie mines and others in California, without

p i i
eing a
L4

color,” and yet have the same rock contain a paying amount of gold, but it

5 equally true that if you cannot see the ““ color” in Nova Scotia quartz you are pretly

re of a loss and not a profit.

I"'or nearly 50 years the ‘‘history and bibliography ” of the Beauce district has

en recording ‘‘assays” of quartz veins, running from a trace upwards ; for nearly 40
years intelligent /Zabitants have been searching for a paying gold quartz vein ; for
nearly two years past a three stamp mill has been testing the veins of one locality, and
what is the sum total of results? No paying gold quartz vein has yet been found in
If superannuation has not prejudiced Dr. Selwyn let him read page 92 of the

mmary Report of the Survey for the ycar 1895. The utter unreliability of an assay

Q] lu‘(‘.

[ iree-gold quartz never had better exemplification than the past record in Beauce.
, to Mr. Todd’s letter, a few words will suffice.

e acknowledges that his experience in Nova Scotia is confined to a short period
n the Gays river conglomerate, hence I must question his knowledge and ability to
mpare the gold series of Nova Scotia with the Cambrian of Quebec.

Mr. Tod1's reference to visible gold is answered above.

[ have never sun/ a shaft on the Gilbert, but I have seen the slates of the ** old
wver-bed " a2 sit  there, and have seen the ** bed-rock ”’ of other old channels in other
rts of Beauce, and I agree to differ with Mr. Todd upon this matter. Furthermore,
was precisely these old workings in the Gilbert district rather than anywhere else
vhich led me to use the words *¢ fossick ” and “‘ gopher ” to which Mr. Todd objects.

What the occurrence of *“lava ” and “‘alluvial ” in Ballarat, and how the pay
rt should appear, and kindred topics, have to do with my discussion of Dr. Ells’

per is not apparent to me, and calls for no reply.

(Signed) JouNn E. HARDMAN.
Montreal, April 30th, 1896.

Sir,—The discussion in the April number of the REVIEW over my paper on *‘ The
ld Deposits of the Eastern Townships "’ seems to be largely wide of the mark. The
per was intended simply to call attention to two points, viz., the great value of the

ravels along the Upper Chaudiere and the Du Loup, and the desirability of exploiting
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these properly by the hydraulic method ; and, second, the presence of the many intru
sive masses of granite, greenstone, etc., «een in the vicinity of the Bras, on the south
side of the Chaudiere and in the area between the Des Plantes and the Gilbert on the
north side of that stream. No comparison was made between the quartz veins of the
Chaudiere and those of the Nova Scotia gold field, nor was any comparison of all the
rocks of the two localities .‘llh‘mlsiml, since that would have been absurd. Mr. Hard

man has doubtless examined the geological map of the Chaudiere district, and has seen

that no less than three geological formations are there represented, viz., the Cambrian, W]
Cambro-Silurian, and the Silurian or Siluro-Devonian ; the latter occupying a small tube b
basin-shaped area to the north of the river between the Famine and the village of St. subiect
(George. The only rocks I compared with the gold series of Nova Scotia were the S
slates and associated beds of the Cambrian area which extends on the Chaudiere from ‘ o
the Famine river to below the village of St. Joseph. These are well seen on the Vit cont
Gilbert, the Millstream and elsewhere, as also to the south-west in Ditton, and to th atis n
south-east on the upper part of the Du Loup. The point I wished to make in regard nate eno
to these rocks which underlie the richest gold alluvion of the district, in so far as yet over. I b
known was in relation to the intrusive masses, since we find at most mining areas that wate:
diorites have had an apparently marked influence upon the presence of minerel I.nlm‘ of our sv
and it is presumable that the same favorable conditions may prevail in that porton of o)
the Chaudiere where these intrusives are especially numerous.

(Signed) R. W. ELLS. Not

Ottawa, May 4th, 1896. ‘
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Water Tube Boilers.

By MR. W. T. BoNNER, Montreal.

When our worthy Secretary called upon me for a paper on water
tube boilers, 1 little realized the difficulty attending the work, for the
S if‘-iﬂ‘l h:IH Illl't';lcl)' l?t,‘t;ll SO (lil‘!}‘ ;'ll!tl SO ;ll‘l} (h‘x('ll‘\%t‘(l iH th‘ IL'("‘IIH!'L][
journals, and even in the ordinary trade catalogues, that 1 fear my hum
ble contribution to the proceedings of this Association will contain little

that 1s new or interesting. However, hoping that I may at least be fortu
nate enough to glean from fields, which possibly some of you have passed
over, I beg your indulgence and attention to certain facts which we of

- water tlll)L' }lt_‘l'nll;l\iun ’)L‘li('\k' O Y_u_‘ [Jl'uuf [}(mili\t ()I‘ [hc correctness

Ol our system,
OLD AND NEwW,

Not at all unfrequently are the promoters of water tube boilers
called upon to furnish evidence of the extent to which such boilers are,
and have been used. The prevailing idea in the minds of many steam
users appears to be that of mistrust in the principle and effect of water
tube boilers. It is not what their fathers used, neither does their local
boiler maker approve of them, a negative premise naturally calling for a
negative conclusion.

Why are not water tube boilers in more general use? Because, as
was explained in a discussion® of the subject by the American Society
of Mechanical Engineers, they require a high class of engineering to
make them successful. The plain cylinder 1s an easy thing to make. It
requires little skill to rivet sheets into a cylinder, build a fire under it
and call it a boiler ; and because it 75 easy and any one can make such
a botler, because it requires no special engineering, they have been made
and are still made to a very large extent. The water tube boiler, on the
other hand, requires much more skill in order to make it successful, a

lact proven by the great number of failures in that line.

—

“I'rans. Am. Soc. Mech. Eng., vol. vi., page 566.
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Water tube boilers are not new. From the earliest days there havi
been those who recognized their advantages, and in modern practice
refuse them equal consideration with the best known mechanical app
ances of other types, 1s only pardonable on the ground of ignorance
Injustice.

[ was greatly amused recently to find in a so-called Enginee
Journal, the following item of news

“At Davenport, Ia., the old battery of four boilers at the Arsena
l)t"li];_i l(‘]l];l('l'l] }i\' IWO nNew lullll'l‘\ of novel construction 1n that r Pl
The new boilers are of 200 h.p. cach, and instead of the heat pas
through tubes surrounded by water, as in the ordinary boiler, the pro
cess 1s reversed and the water in pipes passes through a current ol
air, thus giving a greater heating surface and insuring the greatest safet

Plainly those are nothing more nor less than our ordinary water t
boilers, and it is quite evident that the author of that item gauges the
progress of this world by the developments on the little rock 1sland in
the Mississippi occupied by the U. S. arsenal.

Contrast with this another item of news in the Yowths’ Companion,
to which my nine-year-old boy called my attention a few days ago. It
read as follows:

‘““ An interesting discovery has recently been made in the Muscum
at Naples where the works of art and utensils found in the buried city of
Pompeii are preserved. Careful inspection of one of the ancient copper
vase-shaped vessels there has shown that it 1s in reality a tubular boiler.
That this form of boiler should have been known to the Romans two
thousand years ago i1s somewhat remarkable. For just what purpo-c 1
was used is not known, but the boiler is well constructed and contains
five tubes running across a central fire-box, and so arranged as to permit
the water surrounding the fire-box to circulate through them in a contin:
uous current. The soldering of the tubes was so skilfully done that 1t
remains intact today, and the cover of the boiler closes hermetically.
The entire height of the machine, which, as remarked above, is shaped
like a vase with two side handles and three feet, i1s only about 17 in hes
It has been suggested that it may have been employed for distilling pur-
poses. However that may be, its preservation under the ashes of \ esu
vius proves that tubular boilers are not altogether a product of modemn

invention,”
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No doubt you have all read Lord lLyvtton’s account of the l.ast Davs

Pompen and recall s desceription of the wonderful therme or baths

vhich formed so promment a feature of every Roman city during the

hrst century l'u\u‘llbl_\‘ this ancie Nt boiler was (Iq‘\i".“f‘[](-(] |’\, one of those

right Roman or Grecian mechanics for heating the water for the suda-

reum or warm baths We find it tlll}rh«,i!mf almost t'\;luli} in the

|;.ll[ll\\.l\- walteln ll]l)l‘\ Ol ”l! Ill'n--.' 11 (1_ AW t“l‘l l li(i\'l' no (lHH'j[ ” .

could follow up this investigation of ancient }n.]‘lc']s‘ we would find the
knowledge possessed by the ancient Greeks and Romans was not con-

fined alone to poetry, sculpture and art, but that even water tube boilers

heaters were known to them.

I'he principle of the Galloway tube originated at the time when

robably the first steam boiler ever made in this world was constructed.

I' IS NOt l\llu\\-l] \\lll‘l'l HH' "lln( steam Iu;{|(~| was constructe l], l!lll ”“. '.““.‘1

team botler recorded was made at least 200 years before the vear 1 of oun

I,

In a discussion * of various forms of shell and water tube boilers at

New York meeting of the American Society of Mechanical Engineers

1885, Mr. W, k. Durfee gives an allustration of this very unique

s~i«|.r~p!al from the hrst lLatin trans

ation T of the Pneumatics of
Hero of Alexandria. who hived and wrote about 200 B.C.

[ts construction 1s shown in Figs. 216 and 217. The first figure is
{

pied from the Latin translation referred to and represents a perspective

clevation of the boiler and its appendages, showing its internal construc

tion by dotted lines. The second figure (217) was drawn by Mr. Durfee

to facilitate explanation ; it shows a horizontal section of figure 216
taken just below its top.
The apparatus consists of a vertical cylindrical shell, whose ends are

closed by heads, through the centre of which passes a vertical

ndrical flue, D, whose upper end 1s provided with grates for the sup-
port of the fire, Z, the hot gases from which pass downward through the
The space between the flue and shell is divided by diapragms into

unequal compartments, A, B, C, in the first of which steam is

Transactions Am. Soc. Mech. Eng., Vol. VL., p. §66.

F Heronis Alexandrini Spiritalium Liber. A Federico Commondino Urbinate,

WeCo, nupeln in Latinum Conversus: cum I»li\"llt'liu (;lt.'Knlii NI Pont. Max,
iy 1575.




FIG. 216

FIQ. 217
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generated, the others being simply reservoirs of: hot water. The central
flue, D, is crossed by three cylindrical tubes, H, F, E, the tubes H, F,
connecting the hot water spaces B, C, act in the same way as the Gallo
way tubes, now in common:use, but the bottom tube is closed at the
end, K, its opposite end opening.into the smallest or steam comparment
A. The compartment, B, is provided with:a. funnel, S, whose tube ex-
tends nearly to the bottom of the boiler ; and also with a safety tube, V,
whose curved upper end 1s immediately above the fudnel, S. The com-
partment, C, has a cock, N, from which the hot water is drawn. The
compartment, A, has within it a three-way cock, I, the three discharge
pipes of which. are connected with the goose-neck blow-pipe, G, the
Triton, T, and the singing-bird, P, respectively. The three-way cock, I,
is operated. by a.cross handle, O, and the upper end of its plug has
graduations which, when brought opposite an index mark on the shell of
the cock, determine which of the three discharge pipes shall receive the
steam generated in compartment A.

The principal function of this apparatus was to. furnish hot water,
and it is so contrived that. it. is impossible to draw any considerable
amount of hot water from the cock, N, without putting in an equal
quantity of cold at the funnel, S. In order to put this apparatus at work,
the compartments B and C were filled with water to a level above the
upper water tube, H, by means of the funnel, S; the goose-neck, G was
then removed and water poured into the compartment, A, sufficient to
fill it nearly to the lower end of the three-way cock, | ; the fire was then
lighted, and as soon as steam manifested itself, the goose neck, GG, was
returned to its socket and placed in such a position that the fire, Z, was
blown by the issuing steam. The three-way cock, 1, could be turned by
its handle, O, so that the steam would cause the Triton, T, to sound his
trumpet, or the bird, P, to warble, and thus announce to interested
parties that the water was ‘“ boiling hot.”

In case any steam generated in the compartments B and C, it found
an exit through the safety pipe, V, and any entrained water re-entered
the boiler through the funnel, S. In case it was desired to draw-hot
water in any great quantity from the cock, N, it was necessary to supply
an equal amount of cold water through the funnel, S, this requirement
Insuring a constant volume of water in the boiler,
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But I need not weary you with ancient history, —it may satisfy ou:
CUl‘iUnil\' (IH(] ]cnd ~Omec ;u,ltlilinm_xi color to .\'uiuln(m’s lrl‘u\‘t'rl) l?.ﬂ!
“There is nothing new under the sun;” yet we cannot expect ancien
Greece or Rome to furnish models for our boiler-makers of Iu-l!;t_\'. ()
by comparison do we really begin to appreciate the vast changes |
which the engineering talent of today 1s taxed to its utmost to produ
machinery and appliance which will accomplish the greatest amount
work for the longest |>t‘llml. with the lcast « | nditure of effort.

Steam boilers ]n,‘l'h.‘l[’*\ have not attained that de gree ol ln'lhi tion
usually accorded to the steam engine, yet when we note the progr
which has really been made and realize how close we have approach
to the theoretically perfect boiler, we have great cause to feel encourag

) .

Of the two hundred and sixty odd boilers recorded 1in Mr. Bel

most valuable Directory of Canadian Mining Industries, 30 per cent., or

5,400 h. p., are of the water tube type, and 50 per cent., or 9,000 h. |
are shell boilers, leaving 20 per cent., orf 3,600 h p., unclassified.

Since pracically all of the above water tube boilers have been
stalled within the past ten years, we can safely infer that in the mining
trade at least, more horse power of water tube boilers are now sold ea
year than all the other types combined.

There is no better evidence of the survival of the fittest in modern
boiler practice, than a comparison of the various types exhibited at th
Centennial Exhibition of 1876 with those shown at the World’s Fair, 175
years later. At the Centennial there were exhibited fhfteen different
types of boilers, of which two were cast-iron sectional, four were shell or
tubular boilers, two were shell boilers with water tubes crossing interna
tubes, while seven were exclusively water tube boilers. Of the w
number exhibited at the Centennial, but one, the Babcock & Wilcox,
reappeared in its original form at the World's Fair in 1893. Of th
fifty-two boilers exhibited in the main boiler room at the World’s Fair,
all were of the water tube type, while thirty-one of them were distinct
copies of the original boiler patented by Stephen Wilcox in 1856, just

forty years ago.
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What really constitutes a perfect boiler? Mr. George H. Babcock, Cas

in his lifetime, undertook to formulate the twelve fundamental principles
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upon which it should be built. It was about twenty years ago that his
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formulas were first published, yet those same principles still live and are

looked upon to-day as the acme of scientific boiler construction. I need
not repeat them here, they have long occupied a prominent page in the
Babcock & Wilcox Co’s book “.\.[(’illl),”* but i‘Ll!'('l)‘ do we find so much
truth in so few words.

Few boilers there are entirely devoid of all good talking points, but
do not be satisfied with a boiler simply because it 1s made of good
naterials and workmanship, or because 1t has a mud drum, or because
t has large water and steam capacity, or because it has a large dis
engaging surface, or because 1t has a good circulation, or because it 1s
built in sections, and 1s therefore safe 1n the event of t'\lllthlf}l!, or be-
cause 1t 1s able to withstand high pressure and unequal expansion, and
has its joints protected from the fire, or because the furnace is provided
with chambers for the proper combustion of the gases, or because the
heating surface 1s composed of thin metal so arranged that the heating
vases will cross it at right angles and only leave it when the greatest
le heat 1s extracted from them, or because it will work up to or
over its full rated capacity with the highest economy, or because 1t 1s
fitted with the best quality gauges and fittings. Each of these qualities
add greatly to the value of a steam boiler, but that one is best which
combines the greatest number of such qualities, and therefore proves the
best investment illil&‘l)t'l'lt]t,‘lll of first cost.

o)

Messrs. Galloway, Ltd., of Manchester, Eng., illustrate on page 94 of
their late catalogue, what they are pleased to designate as their * Man-
chester boiler,” but which 15 1n reality a reproduction of the ordinary
inclined water tube boiler, built by so many manufacturers of to-day.
In explanation of this marked deviation from the Galloway, Lancashire
and Cornish boilers, which they have been building for so many years,
Messrs, Galloway, Ltd ., say :

“For ordinary pressures the Galloway boiler possesses great advan-
tages, but beyond that, cylindrical boilers are frequently of large diameter,
necessitating extremely heavy plates, and although for marine practice
this is carried out, yet for situations where the conditions are less rigid,

It 1s advisable to have a boiler more suited to the requirements of the

team, 28th edition, p. 7. Babcock & Wilcox, New York and London,
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